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e. . 
A WEEKLY ILLUSTRATED JOURNAŁ OF SCIENCE 








Lhe book is divided into two parts, dealing respectively 
with phenomena and their laws, and practical applica- 
or, speaking briefly, theory and practice In the 
theoretical part, magnetism 1s first treated, then electuicity, 
in the order statical electricity, electro-chemustry, and 
In the practical part are comprised 
telegraphy and telephony, electric lighting and trans- 
mission of power, and a number of minor, but in them- 
selves impoitant, applications, such as clockwork-driving 
and regulation, electricity in warfare, and electroplating 


eo r 
a 
° “ 7o the sold ground 
. ` Of Nature trusis the mind which builds for aye ®”——WORDWORIH 
n ; ph sete ata a 
e THURSDAY, NOVEMBER 5, 1891 
e 
tions , 
ELECTRICITY AND MAGNETISM 
Electrustty and Magnetism Translated from the French | electro-magnetism 
*of Amédée Guilemin Revised and Edited by Silvanus 
Thompsch, B gc, FRS (London “Macmillan 
and Co, 181) bd 
s HIS work 1s an Enghsh translation of M Amédée 
Guilemin’s popular treatise of electricity We 


> axe informed, in the preface, that the translation has been 
w gieat pait executed by Mr Colman C Starling and 
Prof Walmsley, utter the editorship of Dr Silvanus P 
Thempson It is a splendidly illustrated and beautifully 
got-up book, designed, so the editor says, rather for the 
table of the diawing-room han for the desk of the 
student . *e 
We*doubt whether, in fashionable drawing-1g0ms at 
anyerate, scientific curiosity exists to ang great extent, 
But now that large houses are very frequently lighted 
with electricity thére ma} be a minority of people who 
are willing to spend any spare time left gver from more 
absorbing drawing-room occupations in learning Some- 
thing of how the light 1s produced and of othe applica- 
tions of electricity For sucha public the present work 
~ seems exceedingly well adapted It ıs popularly "and 
attıactıvely written, so far as a translation from a 
e “foreign tongue, supplemented, and to some extent cor- 


rected, by editoria® paragraphs, can well be, tt is pro- | 


fusely ilustrated, apd compreh@hsive to an extent which 
thas madg the book almost too bulky for convenient 
perusal 5 
Still, the remnant of people by whom popular scientific 
treatises such as this are welcomed, though numerous in 
pa ss, alas, only a very small minority of that great 
mfluential section of the British public who are 
plough directly into contact every hour of their lives 
Swith fe wonderful practical results of the progress of 
science The great majérity converse “through tele- 
» phones, consult their watches, and send telegrams, and 
‘know no more than ‘a Hottentot does how a telephone 
acts, a watch goes, or a telegraph message is transnfitted 


NO 1149, VQ}. 45] ae 





Of the treatment of these subjects we can give here only 
the merest sketch, noting as we do so a few points in 
gvhich the book seems to call for modification or ım- 
provement in a new edition 

The theoretical part begins with a brief account of the 
natural history of magnetism, then passes to a discussion 
of the polar theory of magnetism, starting with the notion e 
of Thales that a magnet had a soul, and ending with the 
experiments of Coulomb and their results An excellent 
description of Coulomb’s torsion-balance experiments is 
given, and then followthe methods devised by Coulomb 
and Jamin for the determination of the distribution of 
magnetism in magnets, It 1s hardly correct to say, as 1s 
done on p 33, that Coulomb's method “ enabled “him tg 
study the distribution of magnetism in magnets, th 
to say, how the ‘magnetism at the surface varies 
magnet between one end and the other” 4&4 
the objection that the field at any pomt ext 
surface of the bar depends really up@n the w, 
tion of magnetism, and not merely on that 
near the pot, and the further objection ( 
not seem to be stated here) that the vibi 
affects the magnetization of the magnet, 
that this method, hke others devised for 
cannot be made to give any definite 
as to the surface-distribution of m 
Gauss showed, can be made to repla 
as the external field 1s concerned 
methods can any information whate 
the actual magnetization of a bai o 

It would have been well aleo 
appended a note as to the essent: 
method “ of placing’on the point 
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small ‘contact-piece ofgsoft eron, and of naeasurifig by 
meangepf a graduated spring that gia@ually extended, the 
force requisite to detach ‘the iron,” and given a description 


° 
oqf the much more satisfactory methpd adopted hy Row- 
e land and others œ ° 
“After aechHApter on metheds of magnttization, in which 
e 


afl the ancient and rfow discarded metholls of “touch” 
fet are describegl, we have an excellent popwjar discussion of 
terrestrial magnetism, ending witlea splendidly illustrated 
account of auroræ [he introduction of the subject | of 
auroræ at this point 1s justified ọn the’ ground that they 
are electrical phenomena connected gvith “the*maghetism 
of the earth, and a sketch 1s given of the variows theories 
which have been proposed . 

Passing now to the subject of electricity, we have 
the same wealth of illustration, though many of the 
smaller cuts, like some of those in the section on mag- 
netism, are old familiar friends Electrical machines 
are described, fiom Otto Guericke’s down to Wimshurst’s 
Nothing impresses us as more indicative of the enormous 
advance of electrical science im recent times than a com- 
parison of Plates V and XIII of this book The former, 
a well-known picture, represents an electrical machine 
“according to the model in fashion about 1754”, the 
latter, a large Edison steam-dynamo In the former a 
bevy of ladies and gentlemen in the costume of last 
century are grouped round a sulphur ball machine, which 
a gentleman in powdered wig and ruffles is vigorously 
turning by means ofa ciank attached to a large and much 
ornamented driving-wheel of wood Evidently we have 
here “electricity im the drawing-room,” as practised 
in the middle of last century On the other plates 
we see a large modern steam-engine, in all its 
array of steam-pipes, balanced cranks, and connect- 
ing-rods, resting on a massive bed-plate of iron 
bolted to a base of masonry, and driving an enormous 
dynamo The somewhat dilettante group of men and 
women have disappeared, and in their place stands a 
typical Yankee engineer, oil-can in hand, and coatless, 
intently regarding the bearings of theengine Here there 
1s no unnecessary ornamentation, no suggestion of elegant 
trifling, everything 1s sternly suggestive of work and 
thing else Nevertheless, in the contrast, the real 
nd beauty 1s with the present, not with the past , 
rn science in the laboratory, the workshop, or 
with work carried on in the deepest earnest, 
uty-doing, uiegpective of sensation or ap- 

° 
~n account of batteries, which (like several 
_ book) we think might very well have 
ngnoring old and obsolete pieces of 
hat, we have a discussion of the pro- 
currents Ina book of this size, in 
e amount of space is devoted to things 
ant, the subject of electrolysis might 
“x, treated , for example, there are 
A electrolytic theories to which, 
s that of Clausius ts introduced, 
ry well have been devoted The 
f dirrents by means of electrolysis 
-chemical equivalents pf different 
to, indeed, an electro-chemical 
to be anywhere defined But 
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Ca a 


what strikes one as strange freed 1S Shat m the chapter 
on thermo-@lectricity Peltier’s n@me 19 ely nfentione%b m 
gonnection with an lusiration "showing whåt 1s dalted 
his “thermo-electric pince ” Nota yord 1s said on the 
subject of the Peltier effect, or the Themson effect, sotto 
espet of the bearing of these on thermo- -electric theory I 
Again, no mention appears to be madg of any*form of 





secondary cell except that of Planté surely s@me of the 
modern forms now so largely in use in practi€e for electric 
lighting, traction, &c, might have been® figured and 
described Es 

The next section of theory, electro-magpetism, has three 
chapters devoted toit The mam phenomena are well 
described, 2nd excellently illustrated by diagrams Here ° 
the only forms of tangent and sine galvanometer “figured 
are those of Pouillet (one of these (p 337) has an 
enormous needle) Some of the splendid instruments ə 
which have been made for absolute measurements (fow e 
example, Fitzgerald’s tangent galvanometer) ought surely 
to find a place in a work hke the present, publisheg as it 
1s at a time when currents, &c, are no longer measuref€l 
in arbitrary units, and their determinations are as far as 
possible divested of errors arising from instrumental 
peculiarities and accidents of place A definition might e 
also have been given here of the electro-magnetic upit of 
current, with some indication, where, the constant of 
galvanometer 1s geferred te, of ho it ®% possible” to 
measure currents in absolute umts, and thé importance 
in this respecg of electro-magnetic instruments, the con- 
stants of which can be determmed from their dimensions 
and arrangement Atp 333a current of so many ampergs : 
1s referred to as producing a certain force at the needle, 
but we have not anywhere, so far as We have been able 
to discover, a definition of an ampere 

The following passage (p 369) apparently quoted a 
Faraday’s “ Researches,” w% at first sight rather startling 
“Tn this state of circunsdance(s) the force ef the electro- 
magnet was developed by sending an electric cerrent 
through its coilsy and immediately the zmage of the lamp- 
flame continued magnetec” Itis almost needfess to say 
that a reference to the “ Researches” showed that the 
copyist had dropped out a liné from Faraday’s account 
of thé actual phenomenon, which was not exactly that 
asserted in the quotation è After “fame” supply the 
words “ became visible, and continued so as long as the 
arrangement a; 

The second part of the book is most excellent All 
applications” of electricity o# any importance are fully 
described, and magnificent cuts, without stint, illustrate 
in the clearest manner th® marvellous and complex con- 
trivances and arrangements now in use in the variouse 
systems of telegraphy and telephony, qlectric lighting, 
&c,&c Fulepage plates of the Mlumination of Tunis 
by the search-hghtgof the French fleet, the electric hght 
tie use m the erection of a great Parisian magaszst, = 
head-light of a locomotive illumimating the track, 
interior of one of the Paris forts during the siege, aM 
other subjects, serve to show the great part nowpiay ed? 
by electricity in all branches of industry and the arts, 
even including warfare, slow as that 1s In some respects . 
to profit by the latest results of scientific mvention No*° 
book Could form a more attractive and useful present for 





| a boy with a taste for mechanics and practical electrical 
s . 
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*foreign scientific treatise, howe¥er popular 


saud mangue, and in a 
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ten and gf ıs sure tobe no less popular among oller 
people who apprediage aesound and easy guide to the, 
mysteries of practieal electricity 

In taking leave ofyhis work, we have only to say, what 


the editomal remarks, afid their absorption into the general 
curent of tye tex® with consequent re-writing of some 
of the chapters would render it more homogeneous, and 
throughout smoge in accordance with the electrical spirit 
ofthe age Still, the clearness of its arrangement and 
style more than compensate for the disadvantages 
necessarily atten€ing an edited English edition of a 
Ag a whole, | 
it reflectg credit on all concerned—translators, editor, 
and publishers alike Its public#tion may even do some- 
thifg towards arousing an interest ın electricity in circles, | 
%ven in this proverbially practical country, where the 
fig t of science canmshardly be said to have yet penetrated 

š A GRAY |j 
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BIOLOGY OF SEASIDE PLANTS 


Die indo-malafische Strandflora Von A F W 
Schimper Mit 7 Textfiguren, emer Karte, und 7 
wafen (Jena Gustav Fischer, 1891 ) 


Archi- 


Uber die Mangro®- Vegetation im ae 
eft 22 


pel Von GaKarst@ne Brdleotheca Botanica, 


(Cassel 
T two essays are exceedingly interesting con- 
a _ tributions to our knowledge of plant life on tropical 
sea-shores They partly cover the same gound, partly 
supplement each other, and to some extent review and 
sitmmarize the work of previous observers Schimper 
treats of the salt-loving plants of the sea-shore generally, 
whilst Karsten's investigationseare limited to the purely 
mangrove veggtation Karsten so enters more fully 
into the formation of seeds—that ıs to sav, into the de- 
velopment of the embryo sac, the endosperm, and the 
embryo, afd he follows up their germination and 
subsequent growth * 
But the obyect of this netice 1s to give some general 
idea of the subject rather than a critical exposition of the 
wiitings of the authors named, for they are the first at- 
tempts at a connected descfiption of the vegetation of 
tropical sea-shores i 
The mangrove! vegetation—that is, the vegetation of the 
tial forests—exhibits compawatively httle vaniéty, though i 
the components belang to several different natural orders 
Fust come the Rhizophoreæ—genera Rhizophora (both | 
ig the Old World and ın America), Bruguiera, Ceriops, | 
and Kand&ia , Combretaceee—Lumnitzera (Laguncularia 
1n America), Lythraceae—Sonneratia , Meliageee—Carapa 


The6dor Fischer, 1891 ) 


| 





° 

* The word mangrove looks quite English, butit pears to bea corruption. 
or*modifigation of mangro or mungro, the name commonly applied, accord-e 
ing to Rumpf (1750), and Blume (Afusexne Botanicum 1 p 132}, m Dutch 
Guiaga te Rhizophora Mangle However, it was employed 1n its present 
fornfoy Dampier, Sloane, and other writers of the seventeenth century, and 
itis now applied toa number of different trees and snrubs that constirute 

he OutermUst fringe of vegetation on tropical coasts It ts also used to 
desigmmte these shrub» and trees collectively Jangi mami is the generic 
term in the Malay Islands for these treb, and shrubs, and the different kind» 
are distinguished by affixes In Brazil, Rizsophora Mangle is called mangle | 
on the authority of Seemann (‘ Die Volks- 
nimen der amerikanischen Pflanzen’), the former name is current, with 
varou» qualifying affixes Ia Grisebach’s list of colonial names of plants 
(Flora of the British West Indian Islands,” p 785) we find mangrove 
(Rhizophora mangle), black mangrove (luscennea nitida), white mangroye 
(Laguncularia racemosa), and G8ragoza mangrove (Conocarpus eacctus) 
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paiudosa,and Cocos nucifera 


| always submerged 


hd . . 
(Carapa GUIGIENSISy a native of gropical America ang 
west tropical Africa, does net appear t® mhabit the Adal 
forest$), Myrsineze—AZgiceras, Rubiaceze—Scyphiphora, 


Verbenafee-e-Atigentia (both in tke Qld World and in® E 
has afreagly been indicated above, that an extensioneof ,America) , Acanthacee—Acanthus zicholits e Palmye—e 


Nipa frutidans e Fy e 
The foregoing are the principal and widely-sptead 
trees and shrub?" of tffe mangrove gudle gf muddy 
tropical shores , but this list might be largely augmented 
if we included those forming the tida? forests of the Bay 
of Bengal, and swnilar situations Thus, in the Sunder- 


| bun, as Mr C B Clarke informs me, the Sundra tree 


{Heritiera Fomes) abounds to such an extent that a rail- 
way 1s almost entirely devoted to cairying the wood to 
Calcutta, of whith city it ıs the fire-wood Among other 
common trees and shrubs are Azdiscus telaceus, Sapın- 
dus Danura, Dalbergia monosperma, Derris uliginosa, 
Oxystelma esculentum, Dolichandrone Rheedet, Premna 
entegrefolta, Clerodendron inerme, Pandam, Phanix 
Mr Clarke further informs 
me that the milk of the coco-nut in the Sunderbun 1s 
so salt as to be undrinkable This isa very remarkable 
fact, and scarcely in harmony with the observations of 
Schimfer, Karsten, and others, so far as mangrove plants 
are concerned generally 

In this connection ıt may be mentioned that mangrove 
plants have mostly very thick leaves, with few, very 
deeply seated stomata, so that transpiration 1s reduced 
to as low a minimum as in true xerophytes As it 1s 
obvious that transpiration is not checked in halophytes 
because of a lack of water, ıt must be accounted for in 
some other way, and, as it has been found that the 
accumulation of salt in the tissues of the leaves beyond a 
certain quantity, varying in different plants, prevents the 
formation of starch and glucose, ıt 1s assumed that it 1s 
of a protective character, that, in short, smallness ot 
transpiration means smallness of absorption, and thus 
no more salt is taken into the tissues of the plant than it 
is capable of assimilating The correctness of this view 
is strongly supported by the fact that mangroves, grown 
in soil free, or practically free, from chloride of sodium, 
develop foliage of les$ substance, furnished with a 
larger number of stomata 


Turning to another phase in the life-history of man- w 


groves—namely, reproduction—we find special provisions, 

suitable to the exceptional conditions, to sure the pro- ° 
pagation of the species Mést of the members of the 
Rhizophorez, for instance, are, in a sense, viviparous— 
that ıs to say, the seed ge®minates on the parent plant 
Only one ovule ıs developed, the rest béing aborted, 
and when the seed ıs ripe, the radicle, or p®imaty root, 
grows through the apex of the fruit, assumimg a slender 
club-shaped form, with the centre of giavity nearest the 
organic base, so that, when it eventually separates from 


penetrates the mud, and usually sufficieatly to withstand 
the ebb and flow of the water The sz and length" of 
the \iviparous radicle varies considerably in dffferent 
genera, and even in different sgecigs, of the same genus, 
attaining its greatest development in &/zzophora mucro- 
zata, the fotepost ofethe Asiatic mangroves, and perhaps 
the only one that sometimes grows where the soil 1s 
In this the viviparous ratele 1s 

e o 

° 
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i the parent, ıt falls in such a manner that the radicle ° 
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usually from twenty to twenty-fouf inchgs long, and 
occasionally as much °as forty, and it 1s capakle of 
growing even should it fall whege it 1s wholly under 


water ın the eawy dtage of its further development 


— 
kd ° 

by judicial*moderation and imparpayty, ang. manyegm- 
biguities and obscurities, glue to ¢he aite 8f Ricardo’s 
style, ae cleared away Naturally, tlre abstract theory 
of valueeis treated first, and here ghe? editor atnow- 


Wheh tie Soung plantlet as ready separate from the teledes that Ricardo did not attach sufficient imgoitance 


Paregt, the aperture made by the growing radicle ıs 
sufficientlyelarge to allow the inclosgg or apical end 
to*slip ou® leaving the empty frent still attached to the 
branch And whenghis happens, there 1s a fully-formed 
leaf-bud at the top, fiom which the 8tem ıs developed 
The primary root does not grow myich Afte» fallfng, but 
stout secondary roots are thrown out frome this aus, 
successively, one above the othe1, and,as they assume 
an arched form, and are produced in all, directions, the 
plant becomes very firmly fixed The American Rizzo- 
phora Mangle 1s very closely alied to the Asiatic and 
African R mucronata, but whereas there 1s only one 
genus and one species of the order in the New World, 
there are several in the Old 

Singular to say, the only herbaceous plant of the 
Asiatic mangroves, Acanthus ilicifolius, 18 suz ported by 
sumlar stilt-roots Most of the other trees and shiubs of 
the mangrove vegetation have horizontal roots, often of 
enormous length and strength, and some of them produce 
the so-called knee-roots in great abundance These 
roots grow out of the ground, at an angle of about 45°, 
to a height of a fcot or two or perhaps more, and 
return to the ground at about the same angle, forming an 
anchor-like attachment But therr function 1s not merely 
to hold the plant Thc) are abundantly fuinished with 
lenticels, through which the interchange of gases takeg 
place—at least, such 1s the opmion of several eminent 
physiologists Indeed, Karsten designates them bieath- 
ingroots Schimper figures negative geotropic 1oots of 
Avicennia tomentosa, which grow quite erect, from a 
thicker horizontal 1oot, toa height of about a foot, and are 
either undivided or forked, and tape1 to a point They 
aie thickly studded with lenticels, as ate the stilt-1oots of 
Rhizophora Another modification of root-production 1s 
exhibited by some of the mangrove-trees Like Rizzo 
phora, they produce aenal rootg, but, instead of their 
remaining free, they eventually grow to the stem and 
outwards, forming plate-like buttresses 

Many other interesting facts might bê extracted from 
ethe papers cited , but enough has been said to give an 
idea of the nature and value of their contents 
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RICARDO’S “POLITICAL ECONOMY” 
Principles A Polttecal Economy and Taxation By David 


Ricardo Edited, with Introductory Essay, Notes, and 
Appendices, by E C K Gonner, MA, Lecturer on 
© 
Economic Science, University College, Liverpool 
{London George Bell and Sons, 1891 ) 
© HS edition*of Ricardo’s “ Principles ” will be found 
yseful to stitdents of political economy In addition 
to a large numbei of footnotes, the editor contributes an 
istroductory essdy œœ ferty pages, and two short ap- 
pendices—(1) on Ricardo and his critics, (2) on the effect 
upon 1egt of improvements in the fertility ofland The 
introdugtory egsay gives a geneial account and brief 
gical estimate of Ricaido’s work It is characterized 
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to the influence of demand in defermining yalue But, 
on the serious question of the relation of’capita) to labour, 
he hardly seems to make Ricaido’s positwneclear He 
says (p xxxix) — ee 

“ Of course, the mere fact that capital 1s subject ®. 
such replacements enables us to assert that, in the long 
run, there 1s a tendency to some equafity of reward be- 
tween indwect labour (z A labour embodied in capital),« 
and direct labour Thus in a somewhat abstract and 
genera] way we may 1em@w our previous statement that 
commodities exchange ın the ratio of their cost „of 


» 
production e 


This passage, ın which the editor cowcludes his genet\P 
criticism of Ricardo’s theory of cost of production, appeats 
to involve the very fallacy that some Socialists have 
committed in their reasonings based on Ricardo F or it 
suggests then doctrine that capital 1s nothing but labour 
apphed zzærecily to production Now Ricardo most 
explicitly avoided this fallacy He wrote (p 27) — 


“On account of the time which must elapse beféie oge 
eset of copii 


modities can be brought @ market, they «val 
be valuable, noteexactly ın propogteon to fhe quantity of 
labour bestowed on them, but something nore to 
compensategfor the greater length of time which must 
elapse before the most valuable can be biought to 


market ” š 


In short, Ricardo distinctly points out that an additional 
value arises when the same quantum of labour 1s extended 
over a laige period of time . 

On the question of the distribution of rewatd betweer 
capital and labour, the editor rematks (p axavin) — 

“The two great agents m production—labour and 
capital®-so divide total value between them tMat an 


increase in thè value obtained by the one implms a 
diminution m the share of value falling to the other” 
» » 


This apparently harmless tiu.sm is elaborated with 
paml prolixify But the form in which Ricardo ap- 
pled it was always “ Profits depend on wages ”—never 
“ Wages depend on profits” With Ricardo, profits were 
the®esidue of production 1emaming over and above the 
value of theestandard of comfort, and he did not enter 
too closelye into the question of the forces determining 
variations m this standard This crucial erro: shows 
itself throughout all Ryjcatdo’s reaSonings—notably in 
his theory of taxation . ° 

In Append B, the treatment of the effectspupon re$ 
of improvements ın the fertility of lané is very unsatis- 
factory Th€editos says that Ricardo made two assump- 
pions—one implicifly and the othe: explicitly But if he 
had properly interpreted the assumption explicitly’ made, 
he would have seen that the other was unnecesggry 
Ricardo explains quite clearly that the contemplated 
rmprovemene is assumed not to disturb “the d:feeence 
between the productive powers of the successive portions 
of capital” The editor most grateutously interprets az 
ference to mean ratzo,in the face of the fact that a% 
Ricardo’s illustrations assume constancy of difference, 


not constancy of ratio Now Raof Marshall has shown 
e 
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that*with Rigardo® premyss, his conclusion is absolutely | vitality In all his books hfe is epecifilly mteresting ın ° 
* correct without any further assumption If, on the other | passages dealing with the habits of animals, and there. r 
hand, ewe adopt censanty of vatzo (instead of cogstancy pele Piper a ase ens pregat thor tell No’ 
oat i 3 i 10n 1s offere author tells ug 
of daferegee which was Mill’s (not Ricardo’s: suppo®i- beoniy of things which ke himself has had oppottufitiés of 
tion—thep some further assumption must be made in| noting Most of the chapters have dlready appeareg n ° 
order to demonstrate that improvement ın fertility pro- | Blackwooa’s Magazine, but many who read them there - 
duces diminution of rent In proving this pomt, the | will be glad to possess thêm in their present faym The s 
editor uses gn unnecessarily complicated piece of mathe- | Manuscripts of the '“ Son of the Marshes” have, as usual, 
matical reasoning been edited by Mr J, A Owen, who dis not say precisely 
e Without further dwelling on these defects, ıt 1s only ow mùch his oe babe more includes 
necessary to say tltat the explanatory footnotes are every- | Heroes of the Telegraph By J Munro (London 
eyhere extremely helpful, and th&t the frequent zeferences | _ Religious Tract Society, 1891 ) 
«to Ricardo’s “Letters to Malthus” will be found espe- | THE author of this book desires that it shall be 1egarded 
cially useful in futher elucidating’ the great economist’s | 45 ın some respects a sequel to his volume on ‘‘ Pioneers 
docsrines WEJ of Electricity” He begins with a short account of the 
è origin of the telegraph, and then sketches the hves and 
=. principal achievements of those discoverers and inventors 
‘ ° to whom we owe the electric telegraph and the telephone 
OUR BOOK SHELF —-Charles Wheatstone, Samuel Morse, Sir William 
Phgtogrtphic Pastimes a Hand-book for Amateurs | Thomson, Sir Wiliam Siemens, Fleeming Jenkin, J P 
By Heim&nn Schnauss Translated from the Second a ree Bell, avers ie poate pes DE 
German Boon, (Loñdan: -Tiffe-and:Son,1897) Gf serous olley IVe g aO EAE aerial) 
Many and varie@ are the effects that can be produced | connected with his subject He has a plam, een, 
with the aid of the camera, and the present work gives a | forward style, and the book will give much pleasure to 
plain and popular account of the methods that have been young readeis who take interest in the practical applica- 
ad&pted um produci them The five chapters are | tions of science 
headed, respect#vely — specialities, curiosities,y photo- |® 
graphy by pecaliat art#hgements, photoSraphic optical ee Pe ee ee 
ntert ts, ànd ent h 5 
; DD s, and entertainments wit pho ographic LETTERS TO THE EDITOR 
In carrying out the experiments contained under the [The Editor does not hold hunself responsible for opinrans ex- 
' firs two headings, amateurs will find their time fully oc- pressed by hts correspondents Nather can he undertake 
cupied, while the novel effects that can be obtained will e fo return, or to correspond with the writers of, rejected 
afford both instruction and amusement With reference manuscripts intended for thes or any other part of NATURE » 
to taking pictures by moonlight, we can quite agree with No notice ıs taken of anonymous communications | 
ts 
the author when he says that ‘if the moon 1s included The Koh-1-Nur. 
m the picture, its track will make a stiaight band of hight ° 
nearly half-way across the photograph, which. besides Dr Batt, in his reply (NATURE, vol xlv p 592) to my 
the pecuhar illummation of the laiNiscape, gives a mos¢ | criucisms on his “tue history ” of the Koh 1-Nur, feels aggneved 
charactaristic effect” The characteuistic effect, we spould | that I “smite him in season and out of season,” and considers 
think, would be very decided . mne m the light of a partisan tor doing so i I ean terure hım 
at my criticisms were absoluteiy impersonal, as ave never, 
An evcelleat and easy method of producing ghosts, to my knowledge, seen him in my life, and beat no kind of I- 
which may prove useful to amateurs, and which 1s not | natured feeling towards him, indeed, I said whatever I was 
wholly described in this bool, 1s as follows —The ghost | able honestly to do m favourof his work But of course, where 
consists of a person completely covered oves with a shget, | I considered his arguments to be groundless or illogtcal, T met 
the latter being so adjusted as to give a dim outline of | them If he has read into my remarks an asperity I did not 
the head, when in position, aeshort exposure of about | desne to impart to them, surely he should blame himself sony- ° 
half an inchof magnesium 1s given then, as soon after- | what for the style of his attacks on those who went before him, œ 
wards as possible, without moving anything with tRe | and of whom I have shown that they knew not less, but more, 
exception of the ghost (which now 1s no longererequired), | of the subject than he did himself 
another exposure 1s made, by means of a magnesaum flash | I have pleasure in withdrawing my Ss ra of an neetan on 
sight, of the other figures that Yre required for the pictme | mat ror E H. eee ties oe of thor kipe iien and : 
In this ROTER excellent IRUS have P ar ned, he traditions attaching to the Kolfi-Nur I supposed that as j 
ee E Saeed rorgh the ghost, giving It | he has Here to; make his knowledge st a a e 
: the subject complete, he would certainly have Kfown what æ œ 
n these end the remaining chapters, descriptions of au of Pa tnowleaze at the eae to the author. e ®@ 
many novelties toe numerous to mention are given, Of | ship of by far the most interesting notice ever®penned on 
which the ¿following may serve as types-®caricature, | the Koh-i-Nur But that was long ago It was that notice, 
composite, and pin-hole photographs, seatuary portraits, | however, that brought me into such contact as I have Hid with 
kaididos¢gopic and stroboscopic pictures, &c the subject As a young Professor at Oxford, I had the honour, 
Altogegher, amateurs will find in this hand-book much | of knowing the great master of Sanskrit and of Indian lore, 
that Mill occupy them during the winter months, when | and as ae been mereset a Gee or ite ona 3 
i approac. im now some rey- 6’ a 
ow-door photography ıs more or less at a standstill ihe subject of the values assigned by him to certam Weights . 
On Sirrey Hilis By a“ Soneof the Marshe$” (Edin- | referred to in his article I drew his attention to Babar’s valua- *e 
burgh and London W Blackwood and Sons 1891) | tion of the mihia! m aa eah J finken oii the probe 
r ability of the retention by Shah Jahan of the Mogul diamond.n e 
Tire Surrey hills are $ well known that an ordinary | his eaput kle receivæl my suggestions in the kindest spirit 
wuiter would find ıt hard to say anything fresh about them | and offered me every help in further inquiry , and at the Last 
The “Son of the Marshes,” however, has an exception- | India Company’s Library he placed all the documents befgge n e 
ally good power of obseivagion, and even familar faets he T shall not weary your readers with thrashing out and Main 
1s able to present in a way that seems to give them new | winnowing the various statements involved in this controvety ® 
e 
= ie ° 
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e 186 carats 





e 
I could say more about the Garcias-De Boot matter, but I am 
satisfied with having shown that ıt was not Dr Ball, but Mr 
è King, who, twenty-five years ago, &plagned the misprints in 
e De Hoot, and dechred the very great improbability ~of the 140 


mafigelm dfamond of Garcias, estimated $y De Boot at a weight! 


® of 1874 carats, not bemg the Koh-1-Nur Or Hall alludes to 

ina®curate figures in Mr King’s treatise "Ihat Mr King was 
inaccurate, was hasty, no one knews bets@r than I Nor did 
any of hisknany waim friends Jamen? more than I did the unhappy 
infliction of advancing blindness which explains so much of the 
former demerit, as no one admired more than I the boy-lke 
enthusiasm whicn often gilded in” his imagynation what seemed 
to others metal of a Jess precious order than géld He had a 
splendid memory, and he trusted too much to it an drawing out 
from it, rather than throwing on his impaired eyesight, the veri- 
fying the records of his enormous reading and varied knowledge 
Thad controvetsies with him over a thousandesubyects, but while 
he kept singnlatly isolated, and let no one come between him 
and his printei, he never resented a friend’s criticism or difference 
from him 

As regards the scene before the throne of Aurungzebe, it can 
never, perhaps, be determined whether the view first put for- 
ward by Prof H H Wilson, that lavermer weighed the 
diamond, but with weights and scales supplied by Akil Khan 
its custodian, is the correct one, or the view I have held— 
namely, that Tavermer’s account of the transaction given in his 
tenth chapter was barely compauble with his having weighed 
the stone, as he asserts he did in the twenty-second chapter of 
his book, which was avowedly a retrospective one wrilten long 
afterwards, and near the end of his life That I have 1eason for 
adhering by preference to the latter view 1s confirmed by what Dr 
Ball himself says of another passage referring to the Great Mogul 
diamond Dı Ball condemns the passage as ‘in part spurious 1f 
not altogether so, as the statements are in conliadiclion 
with others made elsewhere in the ‘ Travels’, and there is the 
strongest reason for attributing them to an erroneous editorial 
interpretation, aud not to Tavermer himself” The delinquent 
he supposes to have beena M Samuel Chappuzeau, the reputed 
editor of Taveinter’s works k 

As a fact, the travelled Fienchman seems to have been a 
person somewhat illiterate, as he had to call ın extraneous aid 
in putting his memoirs into shape He must be supposed to 
have picked up some colloquial Persian, but otherwise seems 
to havs been dependent on interpreters throughout his travels 
The treatment Chappuzeau received during a year of editorial 
service at the hands of Tavernier and his wife is recounted 
by Dr Ball as a sort of ‘‘ mortification, 1f not martyrdom ” 
Chappuzeau appears to have described the notes of the traveller, 
on which he had to depend, as a chaos, and to have attubuted 
the only written part of them to the permanship of one Father 
Gabnel I think I am justified, then, in asking whether the 
account of the weighing in the later chapter may not have been 
an editorial afterthought , but whether 1t were so or was historical, 


w the sense assigned to it by Prof Whilgon, ieally very little i 


affects the question 

The logical issue of this discussion 1s involved in the accept- 
ance of one of two alternatives, the one a series of astounding 
coincidences and improbalsilities, the other one of simple prob- 
abilities Garctas®saw a diathond weighing 140 mangelins, 
Le Cluze estimated uts weight at 700 apothecary grains (= 573 8 
grains troy, or 180 carats) e Boot assigned to it a weight of 
1874 cars” The Koh-1-Nur weighed 5894 grains, or 186 carats, 
Mis nterbeting a note of Le Cluze, Dr Ball throws scorn on 

this having anything to do with the Koh--Nur 
Tavern: sees a diamond to which a weight 1s assigned of 
319 5 ralı = Babar’s diamond (the Kohi-Nur) weighed 8 
mishk&ls, or 320 ratis, equivalent to about 186 carats Dr Ball 
says this diamond was that known as the Gieat Mogul, thafie 
eis the Queen’s Koh 1-Nur, but that ıt was whittled down by 
necessitous putices—to find them, in fact, in pocket-money— 
from 28o cargts to 5894 grains, or 186 carats, the identical 
weight of Babar’s diamond and of the Koh 1-Nur Dr Ball 
finally declares the Darya-ı Nur to have this same weight of 

e 

In opposition to this impossible recurrence of coincidences I 
have endeavoured to show that the sone Garoms saw may have 
bee#the Koh-1 Nw, that the one lavernie: handled was in all 


probability—el believe was certainly—the Koh-i Nur I say there, 


1s “no evidence whatever of the Koh 1-Nur having been whittled 


© = @ownby cleavage, accidental or intentional , that its form in 1851 
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was more probably its original forme rudely fdtettal (and I think, 
perhaps, I may not be without a migeralogist’s experience when 
I say this), I further say that the Daryg 1-Nur ts undqubtedly 

the * @lconda table” diamond ° ° 
inally, I assert the probability that the Great @#ogul, un- 
whittled down and entire, isin the jefvel chamber of the Shah of 

Persia to this day . ° 
Of the great diamond which I would identify ith this stone 
I append a tracing, in which tt 1» seen in its @reanet of ruby- 
enamel, In the original drawing it 1s accompanied to right and 
left by two large diamonds, similarly girdled , while, above and 
below, 1s a row of three enormous rubies encircled by emerilé 
enamel Ten pearls above and ten below, some of them # of an 
inch in diameter, form a funge ta this gorgeous cinament It 
* 
e 
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Fig 1~Great Mogul 


1s, however, only one half of a cylindrical cap the correspond- 
ing half of which is ts counterpart in splendour and wealth of 
stones, only the Darya-1-Nur isin, thaé other half, the central 
ornament s è 

I leave the great stone to speak for itself ın the tracitg, and 
| I furthermore for comparison give a tracing fiom a drawing of 

the Koh-1-Nur, taken from a somewhat similar point of view 
—that 1s to say, lookingedown on it 

That the Koh 1-Nur was valued beyond these greater stones 
I beleve to have been n consequence of its being th® reputed 
talisman of Indian empire It was probably that last relic 
of his treasure surrendered by the miserable Muhammad Shah 
when he eachanged caps with Wadir, and the conqueror saluted 
this most historic of his spoilg by the name it has since boine— 
° 
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° 
a Fig 2—Koh-1 Nur ° 

e 
the Koh-1-Nm, It was ceitainly the diamond that Shah Rukh 
1 alter yielding up «ll his wealth of jewellery, held to thyough ever 
torture ull he gave it to Ahmad Shah Shah Zaman c&ried 3 
to his prison, and secreted it in a crevice , whence Shah Spuy 
recovered jt on information fiom his blinded brother | 

Shah Shuja again clung te the old talisman not less fieicel 
than those who had preceded him, tll he surrendered it t 
Runjit Singh under pressure which amounted to compulgidn 
and memorable was the answer of Shah Shuja to Fakeer Nu: 
ud-din, who had been sent by Runjit to ask in what its valer 
consisted It is ‘* good luck,” said Shah Shuja, “for he wh 
has possessed it has done so by everpowering his enemies ’} 

I have put, I hope clearly, to my readers, the alternative ar 
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» remote from each other 


condi¢tng inferpretati8ns of the postion of the accounts of the 
Koh i-nur from Babar’s ttme onward ‘There are still some 
Interestang questions ef ‘a difficult kind regardmg al history 
antec@lent to the days*of the Mogul Empire But I belew T 


have sad now my last yord regarding the later history, and T 


leave to my geaders the decision as to the side in this little 
controversy gn which the truth 1s more likely to le 
s N STORY MASKELYNE 
Basset Down*House, October 26 
oe 


A Rare Phenomenon 


AURORAS were Wisible at Lyons, New York, on September 
e9, 10, and 11 That on September 9 was very fine, flickering 
Streamers and arches forming at intervals fiom 8 o'clock to 10 
o'clock pam A peculiar feature of this aurora was an arch 
similar te that described in NATURE®f September 17 (vol xlv 
P 475) as having been seen by Mr Tuckwell at Loughrigg, 
eimbleside, on September rr The arch seen at Lyons on 
Sqptember 9 was visible shortly after sunset, and remained in 
the same position tifroughout the evening It consisted of a 
narrow band of light, which arose yertically from a point on the 
horizon gearly due west, and passed through the constellations 
of the Northern Crown and the Lyre, and just south of the 
zenith down to the eastern horizon When ıt was brightest, at 
about 10 p m , a few small streamers formed in connection with 
it nearly in the zen&h , otherwise ıt consisted simply of a narrow 
eband of white light separated by a wide interval from the 
auroral coruscations and streamers in the northern heavens 
This seéms to have been very similar to the band seen by Mr 
Taclewell  Otheginst&nces have been noted by th writer m 
which some pecwharity sof form or colour cleracteri$uc of an 
outbreak of the augora has attended its appearance in localities 
M A, VEEDER 


Lyons, N Y , Octobe: 17. 





Pwo instances of the occurrence of the rare phenomenon 
referred to in your issue of September 24 (vol xliv. p 494), 
by Prof R Copeland® and Mr W E Wuson, will be found 
recorged in the Transactions of the Nova Scotian Institute of 
Natural Scieqce, vol vi p 100 The dates of these occur- 
rences were July 31 and September 5, 1883 The general 
appearance and position of the luminous arch were the same in 
both cases as in these described by Prof Swpelandand Mr Wilson 
Two additional points were noted, however, which are worthy 
of mention, viz (1) that thé arch of September shad a slightly 
market rayed gtiucture, which, when first observed, was in the 
direction of its length, but which gradually changed to a direc- 
tion inclmed about 48° to thé longitudinal, and (2) that the 
spectrum of this arch, as deternaned by one of Hilgers pocket 
spectroscopes, consisted of two lines in the gfeen, one quite 
bright and the other faint 

On Tuesday, Septemher 1 of thiwyear, I again observed the 
same phenomenon at Halifax, NS I was unable to make 
accurate observations, but noted the following facts —TRe 
luminous arch was quite bright when first observal, at 11 30 
pm, and extended fromehorizon to horizon Fifte@n minutes 
plater it had completely faded away It was about 4° or 5° in 
width throughout its whole length It met the horizon at 
posts about 10° or 15° to the north of ghe east and west points, 
and passed through à poant a few degrees south of the zenith 
Ween first observed, ıt was approximately uniformly bright 
throughout, except at the edges, where its brightness diminished 
rapidly outwards T% the eye its light seemed to bg white, and 
stars were viable through it In fading away, the east and west 
ends disappeared first, and the maim body of the arch became 
graduallydainter, wider, and more variable m width The night 
was brighg and clear, and the temperature lower than it usually 
1s in He beginning of September, and there was no appearance 
of aurora in other parts of the sky 

Lacept on this occasion I have neither observed this pheno- 
menon nor heard of its occurrencésince 1883 But asi. might 
readily occur without my either seeing it or hearing of 1t, I cannot 
sdy that I know it to be rare J G MACGREGOR 

Dalhousie College, Halifax, N S, October 14 





I} has twice been my goog fortune to observe eee 
similar to thatedescribed in NATURE of September 2. (vol 
xliv. p 494) My recollections of the first occasion are some- 
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. e 
what mdistinct, but at all events the lummous band extended 


east and west almost through the zenith, and was preceded bye * 


an auroral d&play ® It occurred in AMuguat or September of 
1883 or 1884 n Pe oes: 
My attentgon was age@in directef to a similar appearance one 
the evening of September 9 of the présent year, whileenear 
Toronto The nagrow band of light, as before, exgended from 
the eastern almost o the estern horizon, passing ghrough the 
zenith, and was accompanied by an autora, 
It ıs worthy of note that I saw the pher®menon at Toronto on 
the fvening of September 9, wot September 11 
bg . ° R N HUDSPETH 
Bishop’s College, Lernoxville, P Q 





Ld 
Apparent Size of Objects near the Horizon 


SOME years ago there appeared an account of an investigation 
into the cause of the sun and moon looking larger when low 
down than when high up m the sky The theory advanced as 
the result of the investigation attributed the effect to a physio- 
logical cause One could not expect an explanation of this kind 
to be applicable to all individuals, but rather that with different 
persons there would be different results , so I have made obser- 
vations--81 ın number—to find out what law applies to my own 
case These observations were made by taking notice of two 
stars near the horizon, and then looking up near the zenith to see 
what stars in that situation appeared to be the same distance 
apart a®@ those near the horizon I took a great variety of 
different cases, the length of the compared arcs varying from 
1°4to 100° I observed them also ın various angles of position, 
from horizontal to vertical , and sometimes had the two arcs at 
the same angle of position upon the retina, and at other times at 
different angles 

The result of this investigation 1s an unexpected one, showing 
that the length of the observed arc greatly affects the result of 
the estimation—short arcs appearing longer when near the 
horizon than when high up, and long ones appearing shorter 

The comparisons were made in either of two ways , according 
to one method, after I had carefully taken note of the ap- « 
parent length of the arc near the horizon, and had fixed an 
idea of ıt ın my mind, I then took a single glance at the stars 
near the zenith and fixed in a moment upon an arc that appeared 
to be of the same length , whereas in the other plan I made as 
deliberate and careful an estimation of the arc near the zenith as 
of that near the horizon with which tt was compared, looking to 
and fro from one to the other till I was satisfied as to their 
apparent equality 

One would naturally expect that the instantaneous estimations 
would be less accurate than the careful ones, and this 1s found to 
be the case Taking all the observations, I find the average 
deviation from the truth of a single estimation 1s 7 7 per cert in 
the case of careful comparisons, and 10 3 per cent in the case of 
the instantaneous ones The following formula is based upon 
the ca? eful comparis6ns— 


L= if I+ A*a 085 = oogat/)}, 
74 è 


where Zand L are the lengths (in degrees) Sf apparently equal 
arcs at a°, the lower altitude, and at A°, the highei altitude, re- 
spectively According to this formula, an arc 26” 48 long appears 
the same length at whateve: altitude it 1s situated’ 2 an arc 
shorter than 26°48 appears longer at the horizo§ than at 
the zenith, and an arc ın excess of 26° 48 would actually appear 
longer near the zenith than near the horizon an aft 1° 4 long 
(the shortest in my observations), when at the horizon, would 
appear equal to an atc in the zenith 109 85 per cen® of its 
eléngth , while an atc 100° (about the longest in my observations) 
at the horizon would appear equal to an arc of 71° 3oonly inthe 
zenith (2 ¢ with its middle point in the zenith) Whew the 
above formula is applied to all the observatyoys, the average 
deviation (of the observed lengths from the computed) 1s reduced 
to 4 2 per cent ın the case of the careful comparisons, and 70 
per cent in the case of the instantaneo&s Mes If this formula » 
can rightly be applied to objects of such small dimensions as the 
sun and moon, i@ (as will hbe seen) allows only a small increase 
for their apparent size near the houzon upon that when th@y are 
seen at a considerable altitude e e 
It would be easy to find amore complex formula which wéuld 
satisfy the observations still better, but these are not sufficientéy 
numerous to warrant the bing so ọ 
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lı might be supposed that the estimations would agreegbetter 





@ e . 
e I have now becon e satisfied thatthe Galfdrnia%ur 1s a7 ger E 


* when the angles of position are the sime for both aics compared | Either the struggle for existence isenot sharp here, or he has * 


together, than whenetheg are different ” Bat this eupposition 1s 
fot horne ow by mẹ observations , for after correcting them by 
ébe above formula, the average deviation from the giuth in the 
case gf the careful confparisons 1s 4 4 per cen? when the angle 
of position gf both mcs on the retina is the same, or within 10° 
ofthe sam@, and 4 1 per cent whey it différs more than 10°, 
while in the case of the instantaneous comparisons these numbers 
are 7 9 and 6 3 respeamively 

When the we, ac is horizontaj, orenéarly so, it 1s (orf the 
average) estimated as being shorter than whew in g vertecal post- 
tion Dut the difference 1s so slight that {tis doubtful whether it 
would not disappear with a laige: number of observations The 
best correction formula 1 have obtained for this 1s to apply the 
factor 

(1.04 — 048 cosd) -° 

to the result “already obtained & being the deviation of the 
lower arc from the horizontal But the application of this factor 
only reduces the sum of the squares of the differences between 
calculation and observation tn the case of the careful comparisons 
from 1163 to IIUI 

lhe angle of position of the vøfe? ac seems to make no 
difference in the results W = BackHousn 

West Hendon House, Sunderland, October 24 


Proper Motions of the Stars e 


Miss CLERKL, m her very interesting article (NATURE, vol 
xhy p 572) on the motion of th- sun in space, seems to 
think that we have only the two alternatives of supposing 
that the brightness of a star 1 independent of its distance, 
or that the motions of the stars imcrease with their distance 
I suspect that, when the proper motions of all stars down 
to the oth magnitude have been tabulated, the necessity of 
adopting either alternative will disappear My object in writing 
this letter, howevei, 1s to call the attention of spectroscopists 
to the question thus raised The spectroscope, when usedein 
connection with a powerful telescope, ought to be able to show 
whether the fainter stars as a rule move more rapidly tn the line 
of sight than the brighter ones , for 1f the average motion 1n the 
lme of sight is the same in both cases, astronomers will be slow 
to accept an explanation of phenomena which supposes a different 
average velocity on the whole But even instiuments incapable 
of deciding this question may throw light on the subject It 
now appears ceitain that if a Sinan and a solar star of the same 
mass were placed at the same distance from us, the Siran star 
would appear more than one magnitude brighter. Hence, before 
we can use magnitudes as in any sense a test of distance, we must 
ascertain the relative proportion of Sirian and solar stars in the 
groups which we are comparing I@ would also be very desirable 
that the magnitudes of the stais employed by Profs Eastman, 
Boss, and Stumpe, should be photometrically determined The 
photometer has at all events the advantage over the eye that 
ats results are in all cases (allowing fo1 errors of observation) 
comparable W H S Mock 

Dublin, October 17 
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California Foxes 


In NATURE of September 1% (p 452), there 1s a paragraph in 
praise of gh@ intelligence of the (Engish) fox, with examples in 
proof P§rmit me to say that his California cousin 1s next door 
to a fool My young son has amused himself for the past three 
summers if trapping (ın large bov-traps) the small California 
foxes which infest these mountains, and which live on a miaed 
diet of Manzanita berres and asltionomer's chickens I pass 
over the fact that each trap has painted over its doo: ‘‘ Danp®e 

eto all who enter here ! ”, and I proceed to show that out California 
foxe8 are barelytone remove from idiots When they are caught, 
my boy 1s in theghabit of fastening a small leather collar about 
thei#necks, and of chaining them with light chains to stakes near 
the Observatory buildings Many of them have escaped by part- 
ing the chains (By dia ofstrength, not of intelligence), and have 
been again caught within two or three days in the same traps ! 
One of them was caught three times gn quich swccession' I pre 
sum@an English fox, once caught, would emigrate to North 
Britagn, or atgleast to the next county My own ideas of the 
mtèlligence of the fox, until I came here, were derived from 
@oldsmith’s ‘‘ Animated Nature,” and, generally, from English 

~Wrilings e e 
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made up 


his mind that existence 1s not werthestruggling,fer 
pick 


Observatory, Octobe: 8 E®warD S HoLiwen 
° e 
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A Plague of Small Frogs e 


My wine-cellar has been visited duiing the remert rains witha 
cuiious plague of small frogs (Qana temporarza) gil the same 
size, about oneinch long There would be nothing surprising 
in this visitation were ıt not for the apparent absence of ®hyp 
means of communication from outside, the level of which 1s 
six feet above that of the cella: , thge ıs no“Wrain near that part 
of the house There ıs a ste up before you go down into thee 


wine cellar from the adjacent cellar, against which the door , 


closes, leaving no ciack any animal so large couRl squeeze 
through The cellar has solid stone walls anda bricked floor 
During the recent floods the wate stood some three or four 
inches deep there, apparently oozing through a tiny hole leve® 
with the floor on the outside wall, into which the point of & 
pencil could only penetrate foraninch Even had it been possigle 
for these little creatures to gome in that way they must have 
burrowed down six feet from the outside level Omly one o1 
two were found in the cellar adjacent, vhich 1» dighted By a 
grating into the garden, whereas in the wine cellar two or three 
dozen were caught, many of them drowned by the flood 

Is ıt not unusual for bats to flyin the day-time? Here one 
has been domg so for two afteinoons, comiag out about 2 30, ana’ 
flying backwards and forwards after insects in most brilliant 
sunshine |, Lhe gardener tells me he has neve: observed thensdo 
so beforef and having sometimes caugh? them in the day*tithe, 
always noticed tĦat when thrown o° the ag they would diop 
at once, and run instead of flying 


s 
e R Haw. THOMAS 





BOTANY OF THE EMIN RELIEF 
EXPEDITION , 


THE botanical exploration of Tropical Africa kates 

so much to desire that it was somewhat disappoint- 
ing to find that Mr Sta@ley brought nothing back which 
would give any ideag@f the nature of the dense forests 
which he traversed The conditions under which such 
an epedition is necessarily executed make ‘hatural- 
history-colle¢ting extremely difficult Trgvellers how- 
ever, often suppose that because they cannot make 
extensive collections they cin do flothing to add to our 
knowledge Yet to fill a snfall portfolio with well-selected 
antl significant specimens 1s not a very difficult matter 
And these may often furnish the basis of useful and ım- 
portant conclusions as t&ethe general natuie of the flora 
Sur Joseph Hooke: was able to give the first account of 
the vegetation of Kilimanjaro from a small parcel of 
plants cgllected by a missionary, the Rev Mı New, who 
was supphed for the purpose by Sir John Kirk, with “a 
bundle of old Guardians” An pfficer of the Ashanti 
Expedition brought fyom Comassi the fruit of wl at proved 
to be a new species of Dudoscza Ang quite lately Lord 
Lamington sent to Kew a small parcel of plants colleeted 
by himself in an expedition through the kian States, 
which congained good specimens of an interesting plant 
only known preytously from imperfect matelial collected 
by Griffith It bas now been worked out and figured in 
the Kew “Icones Plantarum ” $ 

Nor ts ıt so difficult as ıt might be supposed fb dg even 
more than this And I am not sure that a little careful 
and intelligent plant-collecting would not be a heaRhy 
and useful distraction te the tedium and stran? of ar 
arduous journey Nothing could probably exceed the 
difficulties under which Josep& Thomson travelled ‘ir 
Masailand, yet he managed, notwithstanding, to ge 
together a tolerably extensive and most valuable botanica 
collection Upon this Su Joseph Hooker was able tc 
base the first attempt at a fational theogy of the geo 
graphical relations of the high-level flora of Easter 
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e Equatòrial Anca Nothing, again, could be more ad-ẹ| trees, ihes,’ and Begonias * There 1s,%however, a Seat . 
mirable than the tollections made by Brigade Surgeon | wealth of different kinds of ferns such as I have often d 
Aıitchĝon when eattyched to the Kuram Field Force | seen cultivated eirg b@-houses mm Er land In manye* 
under Sy Frederick Roberts in Afghanistan nd the | places the damp ground was covered ‘ey a thick growth e 
Government of India dias now dtianged—and it 1s an Mof filmy ferns and’ lycopodian of the mo& beatiful 
indication of@the gympathy for science which animates | description ° . ; ° e 
its member$—that, as part of the organizatian of the “Here is a short extract from my journal, jvhich'will 
Botanical Stiwey of India, a botanist shall for the future give some idea of the efery-day sights we saw on the ° 
be attache% to all fiontier expeditions banks of the Lower Congo, 1700 feet above the sea, and 
Major Jephson, who accompanied Mr Stanley, seems, | 250gmiles distant from ıt — e 
however, to have had his eyes about him A corre- “t At the bottom ofa piece of swampy giound I came 
spondent has sent me a copy of the October number | to a small streaifi, onthe banks of which were growing 
eof the Mayflower, a small mgnthly horticultural perio- Osmunda gegals} or Royal fern It was slightly 
dical pubhshed ın New York, which contains (pp 155, | stunted in growth, being not more than 2 feet ın height 
° 156) a hort paper by him on the “Plants of the Itis the first I ever have yet seen ın the tropics Close 
Vark African Wilderness” Tis seems to me worth by the stream was growing a group of beautiful ground 
putting on record ın the pages of NATURE, where it will orchids,’ in form like a Hyacinthus candicans There 
Se at least more accessible for future 1eference At my | were clusters of great pink flowers with yellow centres, 
veQuest, Mr Bake, the Keepe: of the Kew Herbarium, | the whole had a very gorgeous effect Here, also, was a 
has had the paper annotated with such critical comments | profusion of Lycopodium? It 1s of a kind I have not yet 
as were possible P scen , it creeps up and over everything in great blue- 
To M&jor Jephson’s paper Mr Stanley has prefixed a green masses, its long tendrils creep up the tree trunks 
brief introfluction, which adds nothing of importance like ivy, to a height, in some cases, of 4 feet There 
He remarks — were quantities, also, of the ribbon fern, exactly like 
“Tn this brangh of science I fancy we were all but the Davala pentaphylla” which has been introduced 
«amateurs, and considering what very little time any of us into English hot-houses from the Malayan Arcipelago 
could devote from the engrossmg business of marching, What would not florists at home have given for an acre 
and seéking foi food to sustain life, Mr. Jephson shows > Of this ground ?? 
what might hawe b@en done by him had circlynstances _ “In the forest there were two kinds of lilies which were 
been more favqurable#’ e "common One, which grew in swampy ground, was in 
This 1s, however, erring a little on the side of modesty | form like an Amaryllis” It was white, with a deep crim- 
’ As I have already shown, amateurs can dogvery useful | son centre, and had a delicious but heavy scent The 
work without much difficulty, 1f they are content to do | other was a lily,’ which grew everywhere through the 
, only a little, but to do that little carefully Some further whole length of the forest It was of a brilhant scarlet 
observations aie open to more serious criticism — colour, and was formed of several hundreds of small 
“ Africa 1s yet toog oung and too crude for the scientific fldwers, forming a round ball hke a huge Guelder rose, 
bgtanist We Bave only been pioneers to stake the high- four inches in diameter It was of such a brilhant scarlet. 
wayo make 1eady for those who shall come after us that ıt looked almost metallic, growing in the darkest re- 
When the rails have been laid ın pairs of tron linesacross | cesses of the forest Cne of the commonest and most 
the swamp and desert, and the®engined boat cleaves the striking of all the ferns we saw was the Platycer zm alet- e 
red bosoms of the great rivers, and{urrows the dead green corne Jt 18 an extremely interesting fern, one of a 
face of the fresh-water seas, then the tender-nurtured singular genus of epiphytal plants, growing on the 
botanist, conveyed from‘point to point without dager to | branches of trees Cur Zanzbaris called it ‘elephant 
his Valuable, life, may be trusted, with Ms enthusiasm ear, from its curious shape There was another of the 
and devotion, to bring to us results worthy of science and | Same family, Platycertum Stemmarta, which we found 
the age Ofthose Who have given us an insight into the | growing upon rocks in the open country Both these 
botanic treasures of the Afrfcan world, Schivernfuth (szc) | ferns grew at alutudes rom tooo to 5000 feet Tree- 
1s by far the best, but he has also laboured &nder suchedis- ferns? of the ordinary kind we found growing in ail the 
advantages and discomforts that he was not able to do gullies and streams on the slopes of the mountains above 
for Equatorial Africaea tenth effart of what Bates did for the Albert Nyanza The altitude was from 5000 to 6900 š 


the Amazon ” Ps 
One cannot but wonder a httle at the ignorance of the 
literature of African travel which this paragraph displays 
, Men like Giant, Speke, Kirk, Welwitsch, Maħn, Vogel, 
Barter, and Thomson, to mention only a few of those to 
whom we owe our knowledge of the African flora, would 
have thought ıt comical to be described as “ tender- 
n@itured’ gotanists The work of Schwernfurth was ad- 
mirable, yet no gne woud, I think, be more surprised 
than that distmguished naturalist, Mr Batgs, to learn 
that the botanical collections which Me never even pro- 
fessed to make, were ten umes better 


W T THISELTON-DYER 


a 

Röyal Gardens, Kew i 
* t 

“Ye 1s difficult to give an accurate idea o$ the flowers ı 
we saw in our march through Africa in a short magazine 
article, but I here givega short sketch, mentioning some 
few things which I think may be interesting to my readers 

“The great forest of Central Africa through whiclf we 
passed is not so rich ın variety of floweis and orchids as 
the forests of Mexico anè Brazil, or even the jungles o 
India and Ceylon It 1s chiefly rich ın flowering vines, 
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feet above the level of the sea, and I noticed especially æ 
that the flora here was remarkably like that ın the Central 
Province of Ceylon, which 1s an altitude of 2500 to 4000 
feet above the sea s 

“ By far the most common plant which we saw in the 
Jungle was the Amomum, er wild cardamom" It was @ e 


| almost precisely the same in form as tle cardamom 


which 1s cultivated in Ceylon It grew almoft through- 

out the whole of Central Africa It has a ldrge purple . ° 
flower, which grows in clusters on the ground@t the root 

of the plant, and from it 2 biight scarlet frut forms, of a 

opear shape, and about the size of a small fig It 1s 
divided into four quarters, and contains some white, ẹ 
fleshy pulp, very juicy and acid This, pulp ıs full of 

e 


x Cnnum . 

2 Osmunda regals ıs cosmopolitan, but in tropical ZoWe is highwip only 

3 Mr Rolfe cannot suggest anything better than Lissochilus 

4 Selaginelia scandens, no doutz ee 

5 “Ribbon fern” would suggest Oshroglos@yn Pendulunt or Viitaria. 
but they are not hhe Davallia pentaphylla (d 

6 Crinum seylanicum 7 Bounsuigia toxiwana 

8 Platycer:unfailcrcor neset African, but P Stemmara 1s widely spread 
he Ae doubt Cyathea Thomson: Baher, which is very near C Drege: of 
the Cape 

#9 ‘There are a large number of Amomums in West TMpical Afta Che 
fruits are 3- not 4-celled See dA Danuilu, &e, mw Olivcr and Hanbury s 
paper in Journ Linn Soc, vi 109 . 9 
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smf black aromatic basting seeds like thése of the culti- 
vated cardamom If eve: planters go ito Afrita, the 

e cardamom will be an important eprogugt gf the soil for 
commerce, for taere are vast tracts of forest with the 
* clithate, shl, and checkered shadg which ar 
“for the cultivation of the caidamone Ofchilla weed 
shduld also become a valuable article of commerce , ıt 
grows Inmany parts of the forgst I*tonsider, however, 
that when the great forest of Central Africa 1s opened 
up to civilzationby far the most valuable article of 
commerce will be india-rublser, the want of whith 1s 
increasingly felt in the civilized world * Now that electi- 
city 1s so much used for various purposes, fhe demand 
for india-rubber grows larger and larger the supply 
which 15 shut up in the African forest ‘is practically un- 
hmted There are various trees of the fig tribe which 
yield this product, but by far the greatest amount 1s 
contained in the india-rubber vines! which abound in 
the forest and hang from almost every tree In cutting 
our way through the forestin some places, we got covered 
with the milky glutinous sap, which dropped upon us 
from the vines we cut through 
“The natives know its value, and use it largely for 
smearing the inside of their buckets in order to make 
them hold water They use it largely also foi covering 
the ends of their drum-sticks The india-rubbe: obtained 
1s of a clear, yellowish colour, like glue, and if of the 
most elastic description 
“In the forest region I saw no water-lilies, but in 
Emin Pasha’s Province, in the Bai country, I saw two 
kinds? They were both about the size of an ordinary 
white water-lily, and the leaves and flowers floated on the 
surface of the water, but the stalks and formation of the 
leaves and flowers was finerand more slender One was 
of a pink coral-like colour, not white hke the Zanzibai 
lily, and the other of a pale bluish lavender They wete 
+ growing in small clear pools only a few miles apart mm the 
valley of the Nile, at an altitude of about 3000 feet above 
the sea 
“One of the most interesting botanical discoveries I 
made in the forest was the discovery of a wild orange- 
tree During our march through the forest 1 had con- 
tinually come upon trees varying fiom 8 to 15 feet high 
They had double leaves of a peculiar shape, which had a 
delicious smel! like orange leaves, the branches were 
covered with long sharp thoins, and I at once pronounced 
them to be orange-trees My fellow officers smiled 
incredulously, and exclaimed |‘ Orange-trees? in the 
middle of the forest!’ But I held to my opinion, and 
just before reaching the open country, I came upon a tree 
e with both flowers and fruit uponit The flowers were 
exactly the same as the floweis of a cultivated orange- 
tree, The fruit, which was green, was about the size of a 
marble On cutting thidugh it with a knife I found it 
had the same divisions as an oidinary orange, but each 
division was full of small sgeds, which were very bitte: 
and aromati@ On reaching Emin’s Province I told him 
about it, Rnd he regretted very much that I had not 
brought a Specimen with me, for he was a good botanist, 
and wishedeto add ıt to his collection of dred plants He 
told me my discovery was doubly interesting, as many 
years before a German had penetrated the forest on the 
west coast of Africa, and 1epoited that he had found wild 
olange-trees His story was discredited, and now our 
digcovering the 6range-tree in the forest pointed that his 
report was afteleal! true 
“I Wave not space to speak much about the flowers we 
saw In the open Gpungy, but will say a few words about 
those flowers which we found at a bigh altitude on the 
slopes of Ruwenzori, or the Mountains of, the Moon 


9. 
? Landolphia 
2 Ny Mea si ll@iaand N Lotus are both plentiful in Upper Nile-land 
3 hiš reads like a tree Cz xs, and if so 1s an interesting discovery, “1s 
® species is hitherto known there 
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Lieutenant Stairs who made tke agrefitof the mo tains, 
gives the following fact$ in his geport, — 

“The barometer stood at 21 19, thermometey 70° F 
Ahead of us and rising in one eves slope stood æ peak, 
if altitude 1200 feet hagher than we were Thes we now 
started to chmb, and after goifig up a ghoré distance 
came upon three heaths Some of thse myst have been 
20 feet high, and as we had to cut our yay foot by foot 
through them our progress was necessarily slow Here 
and there were patches of inferio: bambots, Almost every 
stem having holes in ıt made by some boring insect, and 
quite destroying its usefulness Under foot was a thick 
spongy carpet of wet moss, and the he&aths on all sides of 
us we ngticed were cored with “Old Man’s Beard’ 
(Usnea) We found great numbers of blue violets which, 
had no smell, and frap this spot I brought dWway some 
specimens of plants for Emin Pasha to classify The 
altitude was 8500 feet We found blueberies and black; 
berries ! at an altitude of 10,000 feet The following? are 
the generic names of the plants cotlected as named by 
Emin Pasha — E 





e 
Clematis Moschosma * 
Viola Lissochilus® 
Hubi-cus Luzula 
Impatiens Carex 
Tephrosia Anthistiria x 
Glycme Adiantum 
Rubus Pellæa . 
Vageinium gon aguulinad a a 
Bgfonia spleMium 
Peucedanfn |  @ ®Aspidiem 
Gnaphalium Polypodium 
Hehokrysum Lycopodium 
Senecio Selaginella 
Sonchus Marchantia $ 
Erica arborea Parmelia 
Landolphia gona x 
Hehotropium sneae ` 
Lantana Tree Fern’ e 


“These were just a fgw specimens Lieutenant Stairs 
brought down with him But the slopes of Ruwenzori 
will, when propeily e#ffoied, yield numbers of unknown 
treasuyes to be added to the Botanical Encyclopedia 

“For many, weeks we drank coffee which we made 
from the berries of the wild coffee-trees watch abound 
on the hghlands round the great lakes of Central Africa 
The Arabian coffee was origigally supposed to have come 
from Kaffa,in Abyssinia That which we found in Karagwe, 
Ankou, and Uganda is equal in flavour to the finest Ara- 
bian coffee, and will, when Central Africa 1s opened up, 
be another of the chief artles of commerce 

° “I A M JEPHSON” 

® 
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TOWN FOGS AND THEIR EFFECTS? 


U NTIL 1880 the formation of fog wag looked upon as 

arising simply from the separation of liquid water 
probably in the form of hollow vesicles, frone an atmé& 
sphere saturated with aqueous vapoure but in that year 
Aitken showed that really the determining capse of the 
separating out of Jquid water, and consequent formation 
of fog, was dust present ın the ar He pointed qat that 
a change of state, a gas passing to a liquid, or a ligutd to 
a solid, really always occurred at what he terms a “Ree 


1 It would be.very interesting to have these identified The two highest? 
known species ofgRubus are pnnatus and rigidus, at 5000~Ga00 feet @ 

2 This list 1s in Stanley’s bouh THÈ Viola 1s no doubt adyssznzca, com~ 
mon to the mountains of Madagascar, Abyssinia, the Cameroons, and Fer- 
nando Po ‘There are three heaths known on pe high mountains of Central * 
Africa, viz Erica arborea, Eriuimella Mannan, and Blaeria spicai& 
Dherasis no Vacezzts known before in ‘Lropical Africa, though three or four 
are plentiful m Madagascar, and there 1s one on the Drakensberg, so that its 
occurrence 18 most probable ‘Lhe ferns of ‘Lropical Africa are nearly all 
spticies wadely spread in other continents 

3 The paper by Dr W J Russell, F R 


$ , introducing thg discussion oñ 
Town Fogs at the Hygienic Congress 
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surfaee,” , thet as ogg @5 a molecule of lque water 1s 
surrpuaded bey li8e molecules, and the same with gaseous 
water, we do not kgow as what témperature, or whether at 
any temperature, hey would change their state , but if in 
conta@t with a solid then at the surface, where the meet, 
the chare will occur, if the solid be ice ıt mav become 
liquid ortheelıquıd mav become solid, and the sime kind 
of action ogcurs When the liquid ıs in contac’ with tts 
own vapours, an fact, that what we call the freezing and 
boiling-points of a body are the temperatures at which 
these changes fake place at such free surfaces The dust 
ealWays present in the atmosphere offers this free surface 
to the gaseous water, and thus induces its condensation 
This specific actién of dyst varies very considerably, first 
with regard to its composition, And second with regard to 
the size gnd abundance of the particles present Sulphur 
burnt in the air 1s a most active gpg-producer, so 1s salt 
Many hygroscopic bodies form nucle: having so great an 
eaffinity for water that they can cause its condensation from 
we unsaturated atmosphere At the same time non- 
hygroscopic bodie8, such as magnesia and many others, 
are powerful fog-producers , no doubt their actrvity may 
in, partee attributed to their béing good radiators of heat, 
and thus ebecoming cooled, induce condensation Mr 
Aitken also shows that the products of combustion, even 
when the combystion is perfect, are powerful fog-pro- 
ducers, a fact which has important bearing on the pro- 
duction of town fogs One other point ın these experi- 
ments? I cannot omit mentioning, it 1s the exceedingly 
minute amoung ofematter capable of inducing fog In 
his first series of egpgriments Mr Aitken sited thats 
agg of a gram pf iron wire, however often ıt was heated, 
evolved on each heating sufficient dust to cause a visible 
fog, and afterwards,with still more delicate afparatus, that 
mgo of a grain of either ron or copper, when treated in 
tile same way, gave a similar iesult, and from these last 
experiments he infers that even ygoggg grain of either 
wire, if only skghufy heated, would yield sufficient nucle 
to ecause a visible amount of fog It 1s of much impor- 
tance and anterest, seeing how small a quantity of dust 1s 
required to produce fog, to gnow that even this small 
amount may be filtered out of the air by passing it 
through cott&n wool, and thus ùn air be obtained in 
whicll a fog cannot be produced Mr Aitken’s degcription 
of such an atmosphere 1s at first most alluring, for he 
says, if th€re was no dust in the air there would be no 
fogs, no mists, and probably no rain, but he goes on to 
state that when the atmesphere became burdened with 
supersaturated vapour, it would convert everything gn the 
surface of the earth into a condenser , every blade of grass 
and every bianch qf a tree would dip with moisture de- 
posited by the passing air, our dresses would become 
wet and dripping, and umbrellas useless , but our migeries 
would not end here, for the inside of our*houses would 
become wet, the watls and every object ın thesroom would 
run down with moisture think, 1f we picture to our- 
selves this state of ‘things, we may be thankful that there 
is dust and fo@ Dust in its finer forms is invisible to 


eus , but as its delicate particles become loaded with mois- 


ture, 1t becomes a fine must, dense if the number of 
particles are måny , if, however, the dust particles are 
fewer, asd the amount of aqueoys vapour the same, 
pach particle will have a larger amount of condensed 
moisture to catry, and it will give rise to a more coarse 

ard fog, the moisture, or some of it, will De more 
eebly attached to its nuclei, producing then what 1s 
known as a wet fog, whereas at least a most important 
fa@t in the production of ,a dry fog is the strong affi- 
nity between the nucle: and the condensed vapour As 


* most of you are no goubt aware, Mr Aitken has .nvented 


a most ingenious method for counting the number of dust- 
particles in an, and has obtained most interestifg and 
valuable results I can only mention here that some of 
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these results deal with the clearnes¢ of air m relation të 
the number of dust-particles present, afd other réSeilts 
show Ifow little effect rain has in dimunishing the amount e 
of the finer dystynane Evidently towns will supply dust » e 
of all kinds, and therefore offer e¥ery,inducement for 
ogs to form there, and that at lgast some of the gartieles* 
will be capdble af causing the condegsation of moisturee 
even from an atmosphere which 1s not saturated With 
aqueous vapour his condensation of moistur@ 1s a very 
complete process for rem®ving all kinds of impufities froin 
the air Floating particles are free sirfaces, and become 
weighted by the morsbure ghey condense and tend to sink, 
and evén the gaseous impurities in the aur will be dis- 
solved and carried don by the moisture present 

Experiment confirms this, for it has been proved how 
correctly the impurities of an air can be ascertained by 
determining the, composition of dew, even if it be artifi- 
cially and locally formed It is of importance to note 
that even the purely gaseous emanations from out towns 
cannot pass away when a fog exists, as ıs shown by the 
accumulation of carbonic acid which takes place during 
afog Taking 4 volumes in 10,000 volumes as the normal 
amount of carbonic acid in London air, some years ago I 
found that ıt increased in the case of a dense fog to as 
much as 141 volumes, and often to double the normal 
amount, which must represent a very serious accumulation 
of the general impurities in the air 

A fg in this way becomes a useful indicator of the 
relative purity of the atmosphere in which it forms If 
pure aqueous vapour be condensed it gives a white mist— 
a country fog, a sea fog—and a white light seen through 
it 1s not converted into a red hight , but in town fogs the 
whiteness of pure mist disappears and becomes dark, in 
some cases almost black in colour, the change being pro- 
duced by the foreign matters floating in the air, and by 
far the most abundant colouring matters of our town fogs 
àre the products generated by the imperfect combustion 
of coal, but ın addition to these bodies, many otheis must 
obviously find their way into the air over a town 
Especially will there be dust from the universal grinding 
and pounding going on in street traffic and many 
mechanical operations, from the general disintegration 
of substances and the decomposition of perishable 
materials—all will add something to the air, and it will 
become an integral part of the fog However, although 
it is often said that a town fog is so dense that ıt may be 
cut with a knife, still it is difficult to condense so much of 
it that ıt can be subjected to a searching chemical 
analysis In 1885, by §vashing foggy air, I was able to 
determine the amount of sulphates and chlorides present, 
and as indicators of organic matter the quantity of carbon 
and nitrogen in the fog The results showed strikthgly, $ 
how largely the amounts of organic matter and ammonia 
salts in the air varied with the weather , no case of dense 
fog occurred when the experiments were being made , but 
the mean of several experiments cl@arly showed that n° 
foggy weather the amoung of organic matte: was aouble » 
as much as existed in the air ın merely dyjl weather, and 
that the amount of sulphates and chloridgs increased e 
under lıke conditions, but not to the samefextent Fog ~ (© 
may, however, be made to give its own @gcount of its ® 
constituents, for we have only to collect and analyze the 
deposit which it leaves to learn what its more gable con- 
stituents are, and we have to thank the atr-analysis com- 
mittee of the Manchester Field Naturalists’ Society, for? 
the most complete analysis of such a deposit which has 
yet keen made The deposit analysed, occurred difring 
the last fortnight in February ofthis year (189(),eand wase © ° 
obtained from the previously washed, glass roofs of the ee 
plant-houses at Kew, and M&sr8 Veitch’s orchid-howses 
at Chelsea At Kew 20 square yards of roof yielded 30 ° 
grammes of depost At Chelsea the same areg gave 40 


grammes, which represents 22Ibs to the acre or 6 tons 
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1s as lows — fe à ° 


Chelsea Kew 
Per cent Per cent 
*e Carbon i © 390 @ 425 
Hydrocarbons @ i 123 gi 
° Grgagic Gases (pyiidines,e&c } e °20 4e 
e Sulphuric acid (SQ,) 48 ° 40 
Ebydrochloric acid (HCI) 14 08 
Ammonta ° 24 Ik 
* Metall:@1ron and magnetic oxide® 
of iron 26 
Mineral matter (ch&fly silica and ` 45o 
ferric oxide) 2 31,2 e 
Water, not determined (say dif- e S 
ference) 58 è 53 
1000 ICO O 


These analyses give, I believe, for the first time, a defi- 
nite account of the composition of fog-deposit Soct and 
dust are by far its principal constituents, rendered sticky 
and coherent by hydrocarbons, but I should like to give 
you the striking description which Prof Thiselton Dyer 
has sent me of this deposit, collected at Kew He says 
“Tt was hke a brown paint, it would not wash off with 
water, and could only be scraped off with a knife It 
thickly coated all the leaves of the evergreens, and upon 
what have not yet been shed it still remains” In the 
above analysis 1t 1s curious to note the large amo@nt of 
metallic iron and magnetic oxide of iron 

The details with iegard to these very interesting 
analyses we shall hear from a member of the Manchester 
Committee, and I will only ask you to note how large a 
proportion of these deposits arises from the imperfect 
combustion of coal We also learn from the Manchester 
Committee some interesting facts with regard to fog- 
deposits which occuired last winter in their city This 
deposit which was collected from Aucuba leaves containede 
as much as 6 to 9 per cent of sulphunic acid, and 5 to 
7 pei cent of hydrochloric acid, mostly, of course, in a 
state of combination, but the deposit was, they say, 
“actually acid to the taste” Also, that thee days’ fog 
deposited per square mile of surface, ın by no means the 
worst part of Manchester, 14 cwt of sulphuric acid, and 
even as far out of the city as the Owens College, on the 
same area, over I cwt of acid and 13 cwt of blacks 

There 1s still one other pomt characteristic of town 
fogs to be noted it is their persistency in an atmosphere 
considerably above the dew point A country fog under 
such Grcumstances directly passes away, a town fog 
apparently does rot doso There seem to me to be two 
reasons for this one 1s that the moisture 1s protected, 

eandeits evaporation to a large extent Itndered, by the 
presence of oily matter, and secondly, when the moisture 
has really gone, the soot and dust 1emain, and produce a 
haze ° 
¢ The great distan@Œ to which fogs will travel ıs also 
iemarkable, for they have on many occasions been traced 
to a distance of at least 25 to 35 miles from London, and 
I believe I might say to 50 miles 
I have so far discussed the production and compo- 
fogs, and before con:idenng their effects, 
would say a word on the question of whether in Lon- 
don they, are increasing ın frequency and density A 
complete and accurate record of fogs in London 1s 
*not kept, several stations are required, and a cor- 
rect mgthod of segister.ng the density and distinguish- 
ing*the difference, between haze and fog 1s necessary , 


* e but fominately there is a fair approximation to this 


complete registration of London fogs published by the 
Meteorological Office% their daily reports The obser- 
vations are made every morning at Brixton, and every 
afternoon at V.ctoria Street, and ffom a paper by Mr 
Brodie, 8n “ Some Remarkable Features in the Winter of 
1890-91% publighed in the Journal of the Royal Meteoro- 
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registered which have occurredeeach Wmterssincee 1870 
$ as follows, winter befhg represented by the months 
December, January, and February |, have divided éhese 
20 yearstinto four groups of 5 years e@ch — e 


Between 1870 and 1875, 94 fogs occurred ` 
1875 and 1880, 119 pe »®° 


1880 and 1885, 131 ,, , ° 
1885 and 1890, 156 ,, ge 


It appears, then, that during the last twerfty fears there 
has been a steady increase in the number of winte: fog’ . 
I am not aware of any data to prove whethe: the density 
of these fogs has incieased, but,it is probable that the 
increase of number of f@gs laigely depends upon an * 


”? 
” 


increase of atmospheric impurity, and the conversion of « 


haze and mist into obviqus fog , and as the great colour- 
ing matter of fogs arises from the combustion of cogl, 
I have drawn up the following table from information » 
which has been kindly furnished to me by Mr G. 
Livesey and Mr J B Scott, of the Ceal Exchange lt 
gives the amount of coal really consumed annually m 
London , it does not include the coal used by theediffer- 
ent gas companies For the first five years, the amouft 
given in the table ıs 1ather too high, as the quantity used 
by the suburban gas companies could not be ascertained 
and deducted The quantities apply to what is known as . 
the London district—an area, on an average, of 15 miles 


round London The table shows an absolute inorease, 











during the Jast fifteen years, of 2,000,g90 tons of coaj—» 
shat 1s, haf as much again is now byrnt af was burnt m 
1875 P 
Coal consumed in London (that used by Gas Compames 
deducted) 
5 OSE SAE E g 
Year Tons Year Tons 
= ~e LJ 7 = 
1875 4,882,233 1883 5,872,310 © 
1876 4,988, 280 1884 5,669,281 
1877 4,143,909 @ 1885 6,026,063 
1878 4:973: 147 p 1886 6,096,732 
1879 5,833,891 1887 © 6,231,956 
188q 5,334,823 1888 6,463,496 
1881 59598, 281 1889 6,390,850% 
1882 51343)974 ° 











Supposing ongy I per cent Of sulphu in this last yearly 
amount 1s converted into sulphuric acid (H,SO,) and 
pertes into the an, this w quid give 195,720 tons of this 
acl 

The five years’ averages of winter fogs, we have seen, 
give a stea@y increase, but obviously the number each 
winte: will wary much with the atmespheric conditions | 
fo. instance, last wmte: wS remarkably favourable for 
the development of fog , foi, again taking the last twenty 
years, the average number of days of fog during the 
winter 18 25, but Jast winter the actua number was 50 

The general atmospheric conditions which 1#duce fogs 
are a still and moist air and a high barometer—a state of 
the air most®usual under anticyclomic cciditiens The 
immediate determmung cause, however, of a fog 1s usually 


*a sudden and considerable fall of temperaturee Mr 


Brodie also points out that last wmter was a tme of 
calms , the percentage of such days on the average Yor 
the last twenty years ıs 97, but last winter the numbere 
was 22 Empphatically, he says, 1t was an anticyclenic 
winter 2 
A form of fog, well termed a “ high fog,” now frequently . 
occurs in London The lights in a Street dung this forni 
of fég are often as visible as on clear nights, but above 
hangs a fog so dense that the darkness of night may pre- 
vail dusing the day This particalar form of fog appears 
+ 
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toghave bagome®mych more frequent of late years, and, 
In fact, iteis ed8ubtiul whether im former times it ever 
occurred The ymmefiate caifse of this new form of fOg 
1s difficult to eyplgin 

Bondon has alfays been the head quarter$ of town 
fogs, ut now all the large towne appear to be emuBting 
itm tins yespect, and this 1s what we must expect, an 
merease gf popålation means an increase of combustion 
of coal, apdgthat implies a pouring into the atmosphere 
of more and more caibon, hydrocarbons, and sulphuric 
acid If dr and windy weather all these bodies may be 


* “scattered so as not to produce appreciable effects , but 


. 


let the aur be still, and even approach a state of aqueous 
saturation—theh we have seen, every particle of dust and 
dirt becomes a certre for m@sture to deposit on, and we 
shall have a fog imprisoning all impurities and _ offering 
them to us for inhalation [Jp buin coal so that only 
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ascertain bw far such views wefe correct, I studied¢he 
Registia1-General’s repoits for tfe tines of fogs put, as 
I fomnd it difficult to interpret the figues, I have ex- 
pressed them by the,curves upon these somewhat lengthy, 
diagrams *Figs®1, 2, and 3) Iehawe selected times Of 
fog, viz the wingers of 1879-80, 188-90, and 1890-91, 
and have repgesenfed graphically the tempefature, the 
amount of fog, and the death-rate for each day e 

The results ae, I thnk, worthy of carefulestudy The 
first thing we learn fram these diagrams ıs thet by far the 
greater number of fogs occu: when, there ıs a great fall of 
t€mpeiature , and cłearly this 1s clogly followed after a few 
days by a great increase in the death-rate , but how much 
of this increase is fo be attributed to the fog and hew 
much to the fall in temperature may be difficult to deter- 
mine, but weehave evidence that when fogs occur with- 
out fall of temperature they do not appear to be followed 


Evplanation of Diagrams —The amount of fog is represented by the small 
dark patches@the denser the fog the deeper the patch, thus the Registrar- 
General reports that it ıs either haze, foggy, fog thick fog, or dense fog 
These different degrees of fog are represented by the vertical thickness thus 
dense fog 1s 5 times as deep as haze, and so with the other cesignations 

The horizontal lme represents the average temperature for each day for 
the previous 20 years, and also the average weehly death rate from diseases 


of the respiratory organs for the pievious 29 years 


The curved line represents the divergence of Mpeg from the daily 
average, and the shadea part the divergence of the dea 
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products of ,complete combustion shall escape is a! by any remarkable ufcrease of death-rate, for, om » 


problem of much difficulty, and 1s compazatively rarely 
done ®Certainly the domestic fireplace does not do 1t, 
but, on the comtrary, 1s the principal cause of the dark 
colour,of our fogs Many manufacwuers, however, 
liberally contribute to produce the’game effect 

Lturn now from the constitution and production of foto 
note some of the effects ıt produces First, with regard to 
“health, details on this point I leave to those who are 
more able to describe them than I am, but I have a few 
words to say with regard to the effect of, London fogs on 
the death-rate in geneiaJ® There are many people who 
feel so strongly the unpleasantness of fog that ıt induces 
them to magnify 108 results, and make extraordinary state- 
ments with regard to the mortality ıt produces e It has 
even by some been hkened in deadliness to the Great 
Plague of London, and to other great epidgmicse To 
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December 15, 1889, there was a deme fog, and the 
temperature was even above the avera under these 
conditions the death-1ate remained far below the averagy 
On December 13 and 14 in the same y@ar, again, thee 


‘is a dense fog, an average temperature, and only an 


average death-rate, and the same thing Shappens on 


| February 4 in 1890, when, notwithstanding a denge 


fog, the death-rate remained remarkably low , anal last 
winter, on Novembei 13 and 14, there was ag@in aedense 
fog, a high temperature, and an® &verage geath-rate 


Ld 
With these fom exceptions depression of temperaturt 


goes with fog There is no agsapof depression of tempera 
ture not followed by increase of death-rate 


> 


That *many people suffer much, both physically and’ 


mentally, from the effects of fog, there can be no doubt , 
but, as far as I can interpret these retumms of the Registrar- 
e 
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E Gewerál, they do not confirm the popular imp¥ession that bare, and it 1g impossible ever again to reĉovergbem ngo 


fog 1s a@leadly scofrge , 4t the same time, iteis beyond 
e doubt that an atmosphere charged with soot, dust, end 
pyreumatic products is an unwhqjesome atmogphere 


sightly specrmens (2) The toxig fnffichee of the fp 
TMs 15 most striking It is4llustrated in the most forcible e 
way by the inclosed memorandum I attrybute ıt in, ghe 
to breathe, but I thankethat the princif&l°’ca&se of the main to swlphurous acid, though I cannot help suspart- 
great ipcieas® of déath when fogs occur 1s attributable , mg t®at some hydrocarbqn may also have somethmg to 
talher to fhe sudden fall of temperature yhicle usually | do with it The toxic effect varies from ong plant to 
accompanies fog, than to the fog itself | another, some are scarcely injured, other#are pyactically 

So many @xic effects are now,traced,tto the action, , killed” He adds —“ I hope you will be able fo arouse 
direct or in@irect, of bacteria, that it 1s satisfactory to , some interest in this horrible plague Ifthe visitation of 
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e 
learn, from the eaperiments of Dr Percy Frankland, that last year 1s annually repeated, it must in time make all 


fogs do not tend to concentrate and nurture them, for he 
found there were remarkably few bacteria in London air 
during a tıme of fog The deleterious action of town 
fogs on plants 1s more marked and more easy to inves- 
tgate than its effect on animals Nurserymen have 
long known from experience that a town fog will pene- 
trate even their heated greenhouses, and with certainty 



















refined horticulture impossible ın the vicinity of London ” 
I append to this paper the very mteresting and im, 
portant report to which Prof Dyer refers, from Mr W 
“Watson, “ On the Effect of Fog on Plants grown at Kew” 
This fog action on plants 1s so clearly marked, and so, 
deadly, that it has, I am happy to say, led the Horticu#- 
tural Society, aided by a grant from the Royal Society, to 





ewill kill many of their plants, specially their orchids, undertake a scientific investigation of the matter Plants 
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t@matoes, and, in fact, most tender and soft-wooded 
plant, byt on this point, I cannot do better than read 


are so much more easily dealt with than people, al the 


circumstances of their attack by the fog and its immediat 
results so much more easily noted and traced, that the e 
investigation hag already yielded important iesults, aad 

1 we shall, I hope, hear from Prof Olive:—who is devoting 

, himself specially to the investigatiog—some account of + 

his latest results A marked and admitted difference” 
betwee# town and country fog is, that while a country 


to you*what the Diregtor of Kew Gardens, Prof Thisel- 

e eton Dyer,esfys in a letter to me —" With regard to 
e Plants under glass, the effect of fog is of two kinds—(1) By 
dimigishng light Tfis ects transpiration The plants 
are therefore in the condition of being over-watered A 
well-known consequence of this is to tnmake them shed 


ś their leav& wholesale Many valuable plants which fog ıs harmless in a greenhouse, a town fog will produce 
ought to þè well f€rnished with foliage become perfectly ' mos? destwuctive results ° . 
e 
. , ° NO 1149, VOL. 45] “ 
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Z eTheiegis etfil another action of town fogs, and one 
. which I believe is,of greft importance I mean® its 
peyer of aksoxbing light This power of abstracting 
heht depends prencipally on the amount of ceal products 
whioh the fog contains Thg slower-vibrating ré@d rags 
can struggle through a fog which 1s absolutely impervious 
to the pore r@frangible ones Even a mist but slightly 
tinged with smoke 1s opaque to the blue rays, and thus 
screens us from their action but as Aitken has lately 
shown, thé heat rays can pass readily through This 
« © opacity of town fog to hght 1s, I believe, one of its most 
° serious and detrimental characters Ammals can no 
more thrive 1f semi-darkness than can plants, and, 1m- 
e portant as the red rays may be, still it 1s undoubtedly the 
. blue rays which are most active in producing the prin- 
cipaf chemical charges goingor around us Experiments 
lately made have strongly impressed me with the 
wonderful activity which light confers on a mixture of 
air and moisture, oxidations which in dullness and 
darkness are mnpossible are easily and rapidly effected 
by aid of a gleam of sunshine, or even a bright dif- 
fused hight It is not possible, I believe, for people to 
* remain healthy where this source of chemical activity 1s 
cut off, or even seriously diminished In addition to the 
loss of physical energy, mental depression 1s induced 
by the absetice of hght, the whole tone of the system 
becomes lowered, and may be a prey to actions which, 
under brighter conditions, ıt would have been able to 
e 
e wesist e 
There 1s ®another action of hight which \s potent efor 
good I rfean its Westructive actioif on many forms of 
è bacteria Prof Koch, at the last meeting of this Con- 
gress, pointed out how his tubercle bacılı are killed by 
even a short exposure to sunlight, and it 1s now well 
è established how inimical light is to the growth and 
development of most kinds of bacteria I wish I could 
show you 1p some perspicuous way the enormous power 
* gvhich town fog has of absorbing light, and bring forcibly 
before you the great difference which exists between the 
amount of light which reaches the inhabitants and build- 
ings of a town, as compared to the amount on an equal 


e. 
— 9 





area free ffom smoke A si™ple actinometer ıs much 
required, and I hope the want will soon be supplied , but 
at present the only records bearing og this point are the 
observations of direct sunshine made at various stations, 
by the Meteorological Society and Meteorological Office, 
with the Campbell-Stokes instrument, and some interest- 
ing observations, by Mr H Raffles,gn the distance at 
which objects were visible durmg a London wifite: 
First, with regard to the sunshine experiments One 
e 


Hours of Sunshine during the Year 1890 è 




















j ê 

L 1 re - 1 Gl 

| aanak Se eae er ae 

j | 

January aj , 299 440 560] 573 56 9 
February 42 4 628; 578 705 106 5 
March® 713! 908] 1093| 1104 | 4335 
April 127 4 141 5 144 8 1373 170 1 
May . 2157 2239} 2239 ? 2143 2679 
une 1280 | 1252| %44] 1191 165 3 
- Juy 134 I 120 6 1399 | 1413 185 6 
August 164.0 1531 182 5 189 5 200 2 
e September 131 6 153 2 1695] 166r 207 4 
October 896 96 9 1216 135 6 125 3 
November 234 40 8 576 64 7 66 9 
December Ort. 24 03% 134 380 

ae R ë { R 5 
Total 1157 5 | 1255 2: 14046 | 1419 5 | 1723 6 














station is situated in éhe heart of the City, in Bunhil? Row, 





e 
sunshine here with, first, the Amat in the i mediate 
neighbourhood of London, where we are not beyond the » 
effect of town fogg, viz at Greenwich on one side, and 
Kew on the’ ofher, and also weth a place not far from 
London, which, 1s beyond. the infltience gof_its smoke? 
viz Apsley Guise*near Woburn I have als® noted the 
results obtained at Eastbourne, "which 1s aboug as far 
distant from gondon as Apsley Guise, but m the opposite 
direction, and 1s oneof the sunniest placesen Engtand 

Taking the totals of last year, the table shows that the 
thours of sunshing registered at Bunhill Row were 1158, 
at Greenwich 1255, at Kew 1405, at Apsley Guise 1420, 
and at Eastbourne 1724, but for our present purpose we 
must cOmpare the amounts of sunshine at these place> 
during the wiater months—November, December, January, 
and February—and we find that at Bunhill Row there 
were 95 8, Greenwich 150, Kew 171 7, Apsley Guise 205 9, 
and at Eastbourne 268 3 hours of sunshine, that 1s, if 
Apsley Guise be taken as giving the normal amount, 
Bunhill Row received only half its due amount, and at 
Eastbourne there was nearly three times as much sun- 
shine as in the City Now, on comparing the two other 
periods of 4 months, which are comparatively free from 
fogs, the amount of sunshine is far more nearly the same 
at all statrons 
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Mr Raffles, during the winter of 1887-88, which it 
should be noted was remarkably free from fogs, made a 
series of observations of the distances to which he could 
see from Primrose Hull, and found that looking soutit on 
the 152 consecutive days from November to March, only 
on 78 days could he see a quarter of a mile, and only on 
83 days could he see to the same distance in a south-e 
westerly direction this conveys a good idea of the opacity 
of our London atmosphere 

We attempt to compensate for the darkness which 
fogs cause by the use of artificial hght, and I have again 
to thank my friend Mr Livesey for the information he 
has given me with regaid to the extra quantity of gas 
burnt in London duang a day of fog He tells me that 
if a dense fog covered the whole of London, fnd lasted 
all day, the additional amount of gas consumed would be 
30 million cubic feet, but since so extensive a fog as this e 
probably never exists, and certainly never lasts all afy, 
the actual amount consumed may be correctly reckoned 
at 25 million cubic feet, and if the cost of this be calcu- 
lated at 25 ÓZ per 1000 cubic feet, which 1s rather below 
than above the actual cost, ıt amounts to £3125 , but after 
all, ıt 15 not the single @ays of dense fog that measure thè e 
extra amount and cost of artificial ligi€ used on account 
of fog—it 1s rather the continually occurnĝg dull days an 
local transitory fogs which demand an eatra supply gf ° 
gas, and this 1s often § to 15 milhon cub feet in a day, 
and gives a total by the end of the winter which 1s very 
considerable As a standard of comparison, I should 
state that the total consumption of gas in the Londen 
district in a day of 24 hours, during,the depth of winter, 
1s 140 million cubic feet oe. 

Such, then, 1s an imperfect outlirfe*of the elyef features, o 
and effects of town fogs, and now whatis to be said wifh 
regard to the possibility of getieng fid of such fogs °, This 
question, ıt seems to me, resolves itself into this fogs. 
cannot Se prevented from forming over towns, there are, 
and probably ever will be, special inducemen®, in the way 
of dust particles and products of conebustiong for fogs to 


and 1t*1s of much interest to compare the amount of | form there, but whether they must always be dark in 
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colour, g&d loaded Maigh spt and tarry matter,s another 
The answer involves not only chemical But 
alsg social considerations With regard to, th first, my 
answer ıs that ag lowg às coal 1s bunt you ‘will have 
tense fogs, gates, kitcheners, furnaces, may be, and 
probably will be, mugh improved, And fires thay be 
stoked im a bette: wa), but that the improvements will 
be so great that all imperfect combustios? will cease I 
think‘is impr@bable , 1f this be so, tlfere ıs only one other 
alternative, as long as goalis oar source of heat it 1s to 
alte: ou form of fuel and adopt gas and coke, the soo? 
and tarry matters will be then done away with , ethe ques- 
tion of sulphuric acid in the air would 1¢mann, but our fogs 
would at least be white There 1s still the social part of 
the question, which 1s not without serious difficulty— 
namely, how to induce or compel people to,give up the 
use of coal At the present day it would not be possible 
to do as it 1s recorded was done 1m the reign of Edwaid I, 
try, condemn, and execute a man for burning coal in the 
City of London W J RUSSELL 


Effects of Fog on Plants Grown in the Houses at Kew 


The heavy fogs experienced in the last two or three 
winters injured many plants in the houses at Kew When 
thick fog occurred almost daily, the injury it did to many 
plants amounted practically to destruction The leaves 
fell off, the growing point withered, and in some cases, 
such as Begonias and Acanthads, the stems also were 
affected Flowers, as a tule, fell off as soon as they 
opened, or whilst in bud Almost all flowers which ex- 
panded were less in size than when there was no fog 
The flower buds of Phalaenopsis, Angraecum, some 
Begonias, Camellias, &c , changed co'our and fell off as 
if they had been dipped in hot water 

In the Palm-house bushels of healthy looking leaves, 
which had fallen from the plants, were gathered almost 
every moining Plants which appeared to be perfectly 
healthy, when shaken would drop almost every leaf 
lerbaceous plants suffered most, ze Begonias, Poin- 
settias, Bouvardias, Acanthads, &c Some herbaceous 
plants, however, did not suffer at all, nor were then 
flowers injured, as, for instance, Cyclamen, Primula, 
Hyacinth, &c Many hard-wooded plants lost their 
leaves and were otherwise damaged, viz Boronias, some 
Heaths, Grevilleas, Acacias, &c Protea cynaiotdes, a 
Cape plant with large laurel-like legves, was much ın- 
jured in thé temperate house (minimum temperature 40°), 
the leaves turning black as though scalded The same 


e species, however, in anothe: house where the atmosphere 


is frie. and the temperature a few degrees higher, was 
scarcely affected by fog 

As a rule, the plants that were in active growth suffered 
mast Monocotyledonows plants and ferns fo: the most 
part were not appreciably affected by the fogs, the injury 


* they suffered, especially last wint@r, being clearly due to 


low temperature ®lhe effect of fog on flowers is remark- 
Generally, white floweis are destroyed, but there 
© arg some notable exceptions—viz_ Masdevalia tovarensts, 
Odontoglossum Prishum, and Angraecum amongst Or- 
chids, and Cyinums, white Cyclamen, white Hyacinths, 
white Chrysanthemums, &c 
The green leaves of Pozusetiza pulcherrima all fell off, 
whilst ¢he red ones (bracts) remained, as also did the 
floweise Al Calanthes, of whatever colour, lost then 
eflowers The buds éf*the white-flowered Angracunt ses- 
epedale turned black as if boiled, whilst those of 4 
eburneum, also white-ffoweeede were not injured, and de- 
veloped properly These two plants aie grown in the 
same house under identical conditions,eand the} come 
into bloom aout the same time 
The conditions mest conducive to rest from growth— 
viz alow temperature and moderately dry atmosphere, 
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together with diminished Ijght, usavordabfe during the 
prevalency of fog—were proved at «Kew åo be the safest 








for all plants during the prevalence of heavy fogs . 
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THE ANATOMY OF THE DO@'« 
THE dog has played by fat the most impbortdht pait 


m the elucidation of the difficult problems of ° e 


physiology and pathology presented by the higher 
ammal organism It ış by a firm refiance on the 
results of experimental i1es@arches, conducted largely 
upon this animal, that the modern physician is engbled 
to form some idea as to the causation of the symptoms 
of disease in man, and the mode of action of the remedies , 
which he employs, while the modern surgeon, after a 
preliminary testing of an operation upon the dog, fear- 
lessly proceeds to attack the most deeply-seated tumou, 
and to explore the most hidden recesses of the human 
organization What, after all? are the services of friend- 


ship and companionship, or the more menial duties which * 


are often laid upon the dog, compared with the allevia- 
tion of human suffering and the advancement of human 
knowledge for which he has served as the passive instru- 
ment, and this (face the mendacious asseverations of 
fanatical essayists) at the expense of the least possible 
amount of suffering to himself? e ° 

bor these flasons, to the phystologisg, the Pathologist, 
the phaimacologist, and the Saeni surgg8n, a book 
which, like the one before us, endeavours to deal with 
the anatomy of*the dog in the same detailed and sys- 
tematic manner in which the structure of man is dealt 
with in text-books of human anatomy cannot fail to be 
af the utmost value To the comparative anatomist it 
will prove an important addition to the*limited existing 


series of monographs dealing in detail with vertebrate, ° 


types, while to the veterinarian it will be an indispensable 
vade mecum, both in study ang in practice 

For the work 1s done excellently well, a result which 
might be anticipated frof the manner in which it has 
been set about Not only has it been carried on undtr 
the auspices of a scientific anatomist so well known as 
Prof Ellenberger and in a veterinary school where an 
unlimited supply of subjects was awailable for dissection, 
but with a far-sighted liberality, for which the Saxon 
Government 1s mwch to be congratulated, all the ex- 
penses foi material and instruments have been defrayed 
by the State, and one of the collaborators has been enabled 
to devote his whole time durin$ a period of two years 
entirely%o the labou incident upon the preparation of 
this work . 

The book ig a large octavo of 650° pages, contain- 
ing 208 woodcuts, a few examfles of which are heré 
reproduced There 1s, in addition, an ‘appendix of 37 
lithographed plates, representing in outlinesfrozen sec- 
tions through the trunk and hmbs A study of these 
1s in itself sufficient to make out the relations @f the 
oigans to one another, and the authors hav@ accordingly 
burdened the tex@us little as possible with topographical 
details Histological and developmental references are 
enttrely avoided, partly for the reason that the facts are 
not materially different from those which are found an 


othe: mammals, partly because they lave been dealt with, ` 


especially for the dog, in other works, and largely because 

it was obviously desirable not to increase the bulk of thee 

wok References to literature are also for the most pait 

omitted, for although other works havg been consulted 

1t as claimed by the authors that the present account 1s 
® 


*  Systemausche u tupographtsche Anatomie des Hundes” Bearbeitet 
von Dre W Ellenberger, Professor an der tierarathechen Hochschule 10 
Dresden, und Br H_ Baum, Prosekt w an der t@rarzti chen Hochschule 2 
Dresden (Berlin Paul Parey, 18¢ ° 
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"ated? The differences which are 
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alngost gexchisely upon original di$ections and 


preparations. 


. 
might be *suppésed that the striking differences, 


bogin size and Ñ shape, which are presentgd by dogs 


Fic. 1 —Skeleton of the dog. at skull ; 4, scapula : c humerus ; g, ulna; 


foot ; @ pelvis; 7, tuber ischii ; 
vertebra. cervical, corer 


: ` 
of race so different from one another as, to take extreme 
cases, the greyhound and the pug, would be accompanied 
by such structural peguliarities as to render a general 





Fic 2.—Fore-foot ogthe dog. a, carpal ball ; /, ball of the sole; c, toes, 
k balls of the toes. 


. 
anatomical account of the dog of less value than that of 
animals in whicheẹracial characteristics are, less exagger- 
found, and the difficul- 
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femur ; m, tibia; x, fibula; o, tarsus; /, tuber calcanei ; 7, metatarsus ; 7, phalanges of 
and lambar vertebra: and the ribs are respectively numbered consecutively. 
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ties which result gherefrom, ares as might be supposed, 
not ignore@by the authors of bapl®. But thesgemark 
herfon that apart from differences in size, render- 
ing absolyte mgaswrements of little value, the raga! 
° $ 


% 


h, phalanges of fore: g 


d, olecranon; e, radius ; f, carpus; g, 
ind-foot ; s, coccygeal 


oreo yar 


differences are almost entirely confined to the skeleton 
and to certain parts of the muscular system, no important 
differences being manifest in the position of the muscles, 


the frontal sinuses. 
impressi ns of the cerebral 


craniu n are well shown. . 


> . 
vessels, nerves, 


ce 
3. ¢—Scetion of skull, displaying the interior or the®cmnial cavity me 


he foramina of exit of the cranial nerves, and the 
@rveiutions on the inner surface of ie 


and viscera; and even i crook-legged 
cogs, such as the dachshund, in spite of the twisting of 
the extremities, the topographical r@lations%f the muscles 
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to əħe another, as well a8 to the wessels,nerves, and bones, 
ee re ed. The only racial character- 
e istics, therefore, which are dwelt upon are those of the 
skeleton, and especially of the skwl, in illustration of 
ich the authors reproduce some of thé excellent figures 
* of Nathusiuse k or a 
flassifyfhg them with regard to tHeir racial feculiari- 
© ties, the skulls of dogs are divided into two large groups, 
viz. (1) Doliakocephalic, to which belong s&ch dogs as the 
eyhound, eollie, poodle, St. Befhard, and Newfound- 

Ea; and (2) Brac. tygphalic, including, amongst othe 
the pug and bulldog.” These ggoups, however, do not 
include all dogs, some varieties being intermediate. ® The 
difference depends upon the relative €evelopment of the 
face as compared with the brain-capsule, for in the doli- 
chocephalic the face is about two-thirds 4s long as the 
brain-capsule, while in the brachycephalic it js only about 
one-third as long. The former have a strongly marked, 
bony sagittal crest and a narrow brain-capsule ; in the 
Jatter the sagittal crest is absent, and the brain-capsule 
wide. The jaws and dental arches are straight and 
extended in the dolichocephalic ; short and rapidly con- 





. 
Fic. 4.—Dog's heart, viewed from the left side. a, left ventricle ; 4, right 


t auricle; d, its auricular appendage; 6 right auricle ; 


ven 3 c, lefi 
e f, grogve between right and left ventricles; g, coron: groove; &, 


sorta; 7, ligamentum Botalli; 4, pulmonary pihai g innominate 
artery ; we, left subclavian; #, pulmonary veins. 


verging in the brachyceghalic # in the former the pre- 

mofars are set straight, with well-marked intervals; in 

e tle latter they are closely packed, and set obliquely. The 

racial peculiaritiesgof all the several bones of the skeleton 

e are referred to. and a comprehensive table of pelvic 
@ measurements of the different races is given. 

% would carry us too far to draw attention to all 
the details of a work like this, but there are certain 
points which ¢leserve special mention. Amongst these 
may be enumerated the exact manner in which each indi- 
vidtal bone is described and illustrated ; the descriptions 
of the téeth, short but*sufficient, including their dates of 
eruption’; the accougt of the individual muscles and 

. © granps of m@scles, with their action; the descriptions of 
ngised and of the verona dnervous systems ; and 
last, bus not least, the general Excellence of the illustra- 
tions, in which the muscles, the blood-vgssels, amd the 

nerves are shown up by the aid of colours and differences 
of shading in a manner which gives a diagrammatic clear- 
ness to whagappear®to be drawings made from actual 
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diss o Sprejmi be t 
issections. ® Special mention ma mgde of, the 
sgction devoted to the cerabral ja aeii e convoi- œ 
tions and fissures of which are mYnutel$ described and . 
illustrated both by diagrams and robe Yepresentafigns. 
The giagrams which are used to elucidate the distbution 
f the vagus and sympf&thetic nerwes are a model of 
clearness ; a reference to recent observatiens of the distri- 
bution of white and grey fibres in these and otffer nerves 
would, however, have added much to the pfhy%iological 
value of this section, It is also to be remasked that the 
sense-organs are somewhat lightly touched upon; but ine , 
the case of the eye and its connections with the brain, A 
the student is enabled to supplement theeaccount given 
by the authors by a bibliography of the subject extending e 
over the lastetwenty-five years. . 
A table showing the arterial and nervous supply of all 
the organs of the body, ifcluding each muscle and th 
several parts of the skin, occupies about twenty pages at e 
the end of the book, and will add greatly to its value. 
An excellent index must also be mentioned, especially as*° “~~ 
an index is often conspicuous by its absence in German ° 
scientific works. In its pringing and general get up the 
book is worthy of the pains which have been bgstowed® 
upon it by its authors and of the distinguished physio- 
logist, Prof. Carl ment = to whom they kave inscribed 
a dedication. It is to be hoped that we may soon be 
able to welcome this work in an English form. 
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NOTES. “in oi 
a COMMIT PEE hasbeen formed at Carghgidge to,raise a fund 

to obtain a portrait of Prof. Michael Foster. The portrait will 

be presented either to the University or to Trinity College, as 
the subscribers may decide. Among the members of the com- 
mittee are the Vice-Chancellor, the Provost of King’s, the e 
Masters of Trinity, Jesus, and Downing Colleges, Sir George 
Stokes, M.P., Sir George Paget, Sir Georg@ Humphry, Prof. 
Jebb, M.P., Prof. Darwin, Prof. Newton, Prof. Roy, Profe ° 
Stanford, Prof. Stanton, and Prof. Thomson. Dr, eLea, of 
Gonville and Caius College, is thg treasurer of the fund. 

THE celebration of Prof. vo; {elmholtz’s seventiggh birthday, 
deferred from August 31, was held on Monday last at Berlgp. 
He was congratulated in the warmest terms by the Minister of 
Education, and by r@presentatives of many scientific Societies. 
Prof. du Bois Reymond, acting on gehalf of the Helmholtz 
Medal Committee, handed to Dr. von Helmholtz the first medal, 
and said that numergus contributions to the Helmholtz Fund 
had flowe® in from all parts of the world, and that the Berlin 
Academy of Science, with thee Emperor'se permission, had 
undertaken the trusteeship. In the evening over 500 guests 
attended $ banquet at the Kaiserhof Hotel. 

WE regret to have to record the death of Dg H. K. H. Hofi- 
mann, one of the most distinguished @erman botanists. He died 
on October 27. He had been for many years Professor of . 
Botany at Giessen and Director of the Botanic Instisution there. 
Prof. Hoffmann was in his seventy-third year. ô 

WITH reference to the article on “Existing Schools of 
Science and Art” in NATURE of October 8 (vol. xliv. P-.547)s 
Mr. O. S. Dawson Writes :-»-" It was stated at the meeting that 
the Sf. Martin’s School of Art ‘had closed its doors.’ I find thisto ° 
beinc8rrect. Certain changes have been made, but I am glad go 
be able to state that this school (one of the oldest and best known 
in the country) is flourishing under the new head-master, Mr. © 


Allen.” ô d 


. 
THE interest excited by the question of the compulsory study * 
of Gresk brought to Cambridge on ThursdMy, last week, the œ 
largest numper of members of the Senate ever gathered in the 
Senate House. The proposal that the question should be made 
a subjeat of official inquiry was rejected Dy 525 votes against Jae 
185. 


» 
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6 BHE Mêseumg aadeLecture Rooms Syndicate, Cambridge, 
Itave accepted 6 on béhalf 8f the University a cast of the model 
exgcuted by the fate S% J E Boehm, R A, for his statue of 
Mg Charles Iarsin The cast has been presegted by Mr 
Darwan’s family, and 1s now placed in the ecture-room og com- 
parative agatomy bd 


A So@rry for the encouragement of the study of natural 
science Ifis@recently been formed at the University of Edm- 
burgh eln qmmemoration of the fact that Darwin was once a 

e © Student of the University and a member ot a similar society, it 
has been named the Darwinian Society The inaugural address 
1s to be deliveretl by the President, Prof J Cossar Ewait Mr 
J Graham Kerr (late naturalist to the Pilcomayo Expedition) 1s 
eee 


* THE anniversary meeting of the Mineralagical Society will be 
° held on Tuesday, November 10, at 8 o’clock After the election 
e of officers and Council, the following papers will be read — 
analysis of aragoste from Scotland, by J Stuart Thomson, on 
mineials from the apatite mines near Riso. Norway, by R H 
Solly , notes on the minerals fom the hematite depo its of West 
Cumbesland, by the same, mineralogical notes from Torreon, 
Chihuahua, by Henry F Collins, on the pinite of Breage in 
Cornwall, by J H Collins , on the occurrence of danalite, by 
H A MuiersandG T Pror 


A On Tuesday, Dr Burdon Sanderson delivered the first of the 

e « Croomian Lectuygs before the College of Physicians in the new 
lecture-room at thg Exammation Hall The remaining lecjures 
will be given on the next three Tuesdays of November ‘The 
subjects are the etiology of inflammatior and of the acute 
specific diseases, and natural and acquired 1fmumty 


a Sır DoucLAas GALION, F R S , has been asked to investigate 


and report upon the sanitary state of Florence He ıs to make 
any recommendations and suggestions that 1e may deem neces- 
® sary 


e 

AT a meeting of the Senate of the University of Sydney on 
September 21, it was resolved that Prof Thorpe and Prof 
Ramsay slfould be ashed to sele@ and appomt a Demonstrator 
fod Chemistry to take office at the Sydney Wniversity on 
March g next, the salary to be at the 1ate o7 £350 per annum, 
and £69 to be allowed fo. passage money, such sum to be 
refunded if the Demonsfrator should iesign kis office before the 
expiration of two years*from his appointment The appoint- 
ment of a new Demonstrator has been rendered nece@sary by the 
resignation of Mr F B Gythue, who has been made Analyst 
to the Department of Agrfulture 


THE Society of Arts has completed its arrangements for the 
approaching sessjon ‘The first meeting w1 we held cn Wed- 
nesday, November 18, witen the opening address will be delivered 

+ by the AttorneyGeneral, Chauman of the Council At sub- 
sequent ordinary meetings (four of which, in addition to the 
opening meeting, will be held before Christmas) the following 
lectures will be delivered —-Measurement of lenses, by Prof 
Silvanus P f hompson, F R S , secondary batteries, by G H 
Robertson, the World's Fair at Chicago, 1893, by James 

° Predge , spontaneous ignition of Mal, and its preventign, by 

Prof Vivian B Lewes, burning oils for hghthouses anti light- 
ships, by E Price Edwards , dust, and how to shut ıt out, by T 
Pridgin Teale , typological museums, by General Pitt Rivers , 
e Iceland, by T Anderson , artistic treatment of jewellery and 
personal ornament, by 5 W Tonks, agricultural banks for 
d India, by Sir VWyilham Wedderburn The following Cantor 
Lectures will be given on Monday evenings ~The pigments and 
vehicles of the old masters, by A F Laurie (tRree lectures, 
November 30, December 7, 14), developments of elegtrical dis- 
tribution, by Prof George Forbes, F RS ° (four lectures, 
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| been completely changed by the eruptién 


e 

January 25, "February 1, 8, 15) , thë uses of petroleum in+ prime 
movers, by Prof Wiliam Robinso& (foyrectures, February 29, 
Mach 7, 14, 21), mine surveying. by Bennett H Brough (three 
lectures, March g8, pril 4, 11), recent contributions to the 
chemistry and bacteriology of the*fergentation industries, by 
Dr Percy FranMagd (four lectures, May 2,09, 915,023)° A 
special course“of six lectures, under the Howard Bequest, ewill 
be delivered gon Friday evenings ~~The dgvelopfrent and 
transmission of powes from central stations,, by Prof W 
Cawthorne Unwin, F RS (February 5, I2, 19, 26, March 
4, 1) . 


° 
LAsT wtek the Speaker of the House of Commons, responding 
to a toast al tne annual Mayoral banquet at Warwick, gave 
some sensible gdvice about technical education He was afraid, 
he said, that there was great danger of the sums granted for the 
promotion of technical education being frittered away What 
they wanted to teach was not a trade, not the particular 
manipulation of the article students might have to deal with in 
after life, but the principles of science as applicable to the art 
Their object should be to elevate the students above the mere 
manual dexterity of the special professions to which they were to 
belong 


ON November 12, Mr E J Humphery will read a paper 
before the Camera Club on a new method of photography by 
artificial hght According to the Journal of the Camera Club, 
Mr Humphery promises a process of considerable novelty and 
value in practical work 


Dr ExisHa jGray lately read before the Chicago Electric 
Club a paper ın which he urged the importance of the Inter- 
national Congress of Electiicians which is to be held in 
connection with the World’s Fair at Chicago in 1893 The 
Congress, he thinks, should be divided into sections according 
to the various interests represented, one section being devoted 
to the purely scientific aspects of the subject “f Success,” he 
said, “‘ will be assured from the beginning if all our interested 
friends act harmoniously, and are actuated by one common desire 
that the best thing shall be done, without regard to geographical 
boundaries or local prejudices” Commenting on the paper, 
Mr Parker pointed out that, owing to the supremacy which 
Ameca enjoys in the practical development of industrial elec- 
tiictty, the electrical department would be the most interesting 
and attractive feature of the Exhibition He held, therefore, 
that the directors of the Exhibition should give prioty to this 
department ın all arfingements, and should do all 1g their power 
to render the Electrical Congress a successful gathering 


PROF WARD, the mineralogist, of Rochester, New York, 
has offered to send his collection of geological specimens f the 
Chicago Exhibition It 1s said to be one of the most valuable 
collections in the United States, 


On Wednesday, October 28, a tenible earthquake visited 
Nipon, the island whi@ forms the larger pait of the Japanese, 
Empire The area over which the shoch® were felt was wider 
than was at first supposed 
the lakes The principal shoch lasted less than two mingtess ` 
but was of extreme violence The subsequent shocks weie not 
strong enough to have done damage in ordinagy circumstances, 
but they sufficed to shake down walls already cracked, and 
added immensely to the terrors of the mght The Zime? cor- 
respondent, telegraphing from Hiogo bn November 2, says that 
great fissures had appeared in the egiound , at mahy points, 
rendering roads ımpassable and travelling dangetous , andeth&t 
there had been a remarkaglegubstdence of the land to Whe 
depth over large tracts of country The volcanic fnountgin 
Nakusan belchél forth enormous masses of stones and continuous 
streams of sand and mud, and the contour of tMe mountain has 
The greatest havoc 


It extended inland to the regions of F 


. ®© excellent report*by the U S Consul at Nassau 


t ies 





seems to have been caused gt Ogdiki, where at leastacco persons 
werf killed, chiefly gby faling buildings *Both there and at 
Gifu tè earthquake Was followed by fires, ın which many 
perished. At Kitagata, Ichmomuya, e Tiraguna, Kwonsu, 
Amatsu, and other placespchiefly along the cBast, great damage 
swaṣs done The aty® of Nagoya suffered $0 a less extent, 
although seffously Much distress prevails in the ruinéd towns, 
and the @roveinment 1s embarrassed m its efforts by the prevail- 
ang panic, and fhe absence of means of oymmuniation, telegraph 
lines dnd man miles of railway having been destroyed Exact 
details as to the extent @f the calamity will probably not be 
obtained for some time On November 2 the following wag the 
officiat estimate killed, 4000 persons, myured, fully 5000, 
houses destroyed, 50,000 e 


A GREAT rush of migratory birds seems to have passed over 
Dublin during the might of May 4 last, evidently on the way 
to their northern breeding haunts An account of the matter 1s 
given by Mr Allan Ellison in the new number of the Zoologist 
* While sitting in our 100ms in Trinity College, about 11 pm,” 
he says, ‘‘we were attracted by the loud call-notes of birds 
passing overhead The might was calm and cloudy, not very 
dark We listened at the open window until about r am, 
when they seemed to be still passing over in undiminished 
numbers They were mostly golden plovers and dunlins, 
easily recognized by their notes, but we frequently heard fhe 
cry of the whimbrel, or the shrill call of the common sandpiper 
It was most curious to hear these notes, at first far away towards 
the south-west, gradually becoming louder as the flocks drew 
nearer and passed overhead, and then rapidly passing away to 
the northward Sometimes the whole air seemed full of their 
clear whistling notes in one direction the loud, short pipe of 
the golden plover, in another the shrill wheezing cry of the 
dunlin, remimding one of the sound made by a whistle with 
apeamit Sometimes a bird or two would fly quite close over 
the house-tops, uttering its loud whistle close to the open 
window, but they seemed for the most part to fly ata great 
height ” 


* ONE large meteorite and two fragments were lately received 
by the Government Central Museum, Madras, through the Board 
of Revenue Mr Edward Thurston, the Superintendent of the 
Museum, quotes in his report for 1890-91 the following state- 
ment, by the Tahsildar of Tirupati, ın the Salem distuict, as to 
the conditions under which these stones fell —‘‘On June 4, 1890, 
about 8am, there was a sudden clap of shunde, accompanied 
by an unust&l rumbling noise At this time two stones are 
said to have fallen in the village of Kakangarar The fall of 
both the stones occurred at the same time m adjacent fields, and 
was witnessed by rayats, who were ploughing close by at the 
time One stone appears to have been broken up and divided 
among the rayats, while the other Was taken charge of by the 
village munsif The large specimen weighs 11} ounces, and 
e the fragments weigh about r ounce ande! ounce respectively ” 


THE sponge trade of the Bahama Islands forms the subject of 
The num- 
bef of persons engaged in this industry in the Bahamas 1s from 
5000 to 6000, all of whom, except the shipowners, brokers, and 
skippers are cdtoured people. The sponges are gathered by 
means of tron hooks attached to long poles By using a water- 
glass the fisherman can, readily discover the sponges at the 
bottom, and then with his pole and hook he will bring up those 
e*t 

ge may selectaag fit for his purpose, leaving the smaller ones un- 
toyshed Some sponges adhere firmly to the bed of the sea, 
while aghers—known as ‘‘roffers®—are not attached at all 

-rbout ten years ago an attempt was made to introduce deedges, 
but it seemed \kely that they would ruin the beds, and a law 
was passed forbidding theu use The vessels are provided and 
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fitte ont, asga rule, for a "voyage of akout six weeks, gd 
generally from six to eight voyages aresmade in fhe fear H 
difficult to estimate the average catch per trip, as the cargoes 
vary greatly in size and value Of the laige» sponges a catef of 
5009, or of fhe smalle: ones 7500, would be Sonsidered a fgir fot. 
@ccasionally a cargo of fron? 12,000 to 1g,000 large sponges has 
been brought in, but this success is exceptional Coftiadictory 
statements are made as 10 the time taken by spon es to grow 
to the size at which they are wanted It seems probable, 
however, that under ordinary conditions a healthy spônge will 
reach a marketable size in from twelve to eighteen months 





EXTENSIVE excavations of the prehistoric mounds ın Ohio 
and Indiana have lately been carued on under the supervision 
of Prof Putnfm In one mound, near Anderson Station, 
Indiana, 7232 flint spear-heady and knives have been discovered. 
They were found in a layer one foot thick, extending over a space e 
of twenty by thirty feet They are made of giey fimt found 
only in Indiana 
made m America did not include more than 1800 specimens 


STATISTICS published by the Preach Ministry of Public In- 
struction show that there are in France 525 learned Societies, of 
which 135 have been officially recognized as of national im- 
portance Of these §25 Societies, 95 are historical and social , 
95 agricultural and horticultural, 57 medical and pharma- 
ceutical , 45 scientific, 41 artistic, 37 geographical, and the 


rest miscellaneous, including photogiaphic, statistical, and fA 
° 


ballooning assomiations e 
e 


et 
Pror Kixtcut, of*fokyo, whose Japanese tiegfise on geo- 
metry we noticed buefly a year or two since, has now published a 
translation of his Work into English In the first Japanese Par- 


The largest find of fnt implements previously @ e 


hament Prof Kikuchi had the honour to be made a life member e 


of the House of Peers by the Emperor (“this does not constitute 
peerage as in England’), and at the request ob the Department 
of Agriculture and Commerce he was one of the orginal framers, 
of the Weights and Measures Bill 


THe Cambridge University Pæss has published a second 
edition of Mr S L Longy’s ‘Treatise on Elementary 
Dynamics” The book ıs intended for beginners, the auther 
having dealtnly with those parts of dynamics which can be 
tieated without the tse of the infinitesimal calculus © In the 
present edition the work has been carefully revised and some- 


what enlarged ë 


THE fit part haf now been issued of the Zerischrift fur 
Phlansenuks ankheten, edited by Dr Paul Sorauer, with the assist- 
ance of an ‘ International Phytopat@ological Committee ” The 
journal isantended to be published bi-monthly, at a subscription 
of r5 marks per aanum, and will contain orginal articles, re- 
views, and news, extending over the whole subject of the diseases 
of plants and the remedies for these Lee 


MESSRS CASSELL AND Co haveissued Part 37 ofetheir ‘‘ New 
Popular Educator” Besides many illustrations in the, text, 
there ıs a coloured plate 1epiesenting sea-jellies and sea-stars 


Free hydroxylanine, NH,OH, has been isolated by M 
Lobry de Bruyn, and a pigiiminary account of its mode of pre 
para&en and properties ıs published by him m the current numi - 
ber of the Recueil des travaux chimigues des Pays-Bas (1891, 1%, 
101) The manner in which the free base was obtained was 
briefly as follows About a hundred grams of hydroxylamine p 
hydrochlonde, NH,©H HCI, were dissolved in six hundred cubic 
centimetres of warm methyl alcoho] To this solution a quantity 
of sodium dissolved in methyl alcohol was a@ded, ın such pro- 
pornon that the hydrochloride of hydroxylamine was present 
in slight excess over and above that required to convert it to 
sodium “chloride After deposition of the separated sodium 
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chl ide thegsolutibn was decanted and filtered o The greater 
portien of the ntefhyd alcahol was next removed by distillation 
under the reduced pressure of 160-209mm The remainder was 
then @seated with eanlydrous ether, in order to completely pre- 
cipitfte the last trace#of dissolved sodium chloride “he lgud 


s~ 


eventually separated ino two layer’, an upper ethereal layei® 


containing bout ¢ per cent of hydroxylamine, and a lower 
layer contffaing over 50 per cent of hydraxylamme, the re- 
mainder of “*th® methyl alcohol, and a little dissolved salt By 
subjecting his ower layer to fractional distillation under 60 mm 
e Pressure, it was separated into three fractions, of which the first 
contained 27 per cent of hydroxylamime, the second 60 per 
e nt, and the third crystallized in the 1ce-cooled receiver 1n long 
needles This third fraction cofsisted of free sopd NHOH 
Hydrosylamme as thus isolated in the free state 1s a very 
hygroscopic substance, which rapidéy liquefies when expo-ed to 
afr, owing to the absorption of water The crystals melt at 33°, 
and the fused substance appears to possess the capability of 
mmo foadily dissolving metallic salts Sodium chloride ts very largely 
Soluble in the liquid, powdered nitre melts at once ın contact 
with if and the two liquids thef mix Free hydroxylamine 1s 
Without ogour It 2s heavier than water When rapidly heated 
upon platinum foil ıt suddenly decomposes in a most violent 
manner, with prgduction of a large sheet of bright-yellow flame 
e Itis only very slightly soluble in liquid carbon compounds such 
as chloroform, benzene, ether, acetic ethe-, and carbon bisul- 
ephide The vapour attacks corks, so that the solid requires to 
*bé preserved 19 gla&-stoppered bottles The free" base appears 
also toact upon cellu, for, upon placing a few rops of the 
melted substanĉe upon filter paper, a considerable amount of heat 
is evolved The pure crystals are very staple, @he base in the 
free state appearing to possess much greater stability than when 
dissolved in water The instability of the solution appears, 
however, to be influenced to a considerable extent by the alka- 
.linity of the glass of the containing vessel, for concentrated 
sdlutions free from dissolved alkal: are found to be perfectly 
stable Bromine and iodine react in a remarkable manner with 
free hydroxylamme Crystals o®iodine dissolve instantly in con- 
tact with 1t, eth evolution of a“was and considerable use of 
temperature Bromine reacts with violence, a gas again being 
explosively evolved and hydrobromic acid foymed he nature 
of the gas®evolved ıs now undergoing investigation A letter 
fiom M Lobry de Bruyn appears in the number of the 
Chemiker Zettung for Octaber 31, warning those who may at 
tempt to prepare free hydroxylamine by th® above method that 
it 1s a dangerously explosive substance when warmed to a tem- 
perature of 80°-108° Uporə %varming a flask containing the 
free solid base upon a water bath a most violent explosion 
occurs <A spontaneous decomposition appeargyto set m about 
80°, and even in open vessels the explosion ıs vegy violent Care 
must also be taken during th? fractional distillation of the con- 
centrated solution in methyl alcohol to coal the apparatus before 
changing the vecetyer, as if ar 1s admitted while the retort is 
@ heated jhe experiment ends with an explosion 


THE additiong to the Zoological Societv’s Gardens during the 
past wegk include a Rhesus Monkey (Afacacas rhesus 9), two 
Macaque Monkeys (Afacacus cynomolgus & 9), a Bonnet Mon- 

` heye(Macacus sinicus 9) from India, two Roseate Cockat@os 

(Camina rosecapilla), a Greate: Sulphur-crested Cockatoo 
(Cacatua galerita), two Cockateels (Cal psetta nove-hollandia) 

from Australia, presented by the Rev Sidney Vatcher , two 
Rhesus Monkeys (Adacacus ahesus 8 8) frott India, presented 

by Mr John H Taylor , a Macaque Monkey Macacus cynomol- 

« gus $) from India, ®resented by Mr K A Williams, a Yak 
(Pophagus grunniens $) from Tibet, presented by Me M E 

C Ingram , a Corn Crake(C7e1 ør atensi), British, presented by 

+ Mi E Hart, F.ZS „ two Woodcocks (Scolopay 71st%ola), 
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British, presettted respectively” by M: Hamon Le Strange, 
FZS, and Mr Witham Bellamy , tivo Water Vipers (@yechs is 
prserBorus), a Water Rattlesnake (Crotalus adamanteus) from 
Floridas pregentgd by the Natmal History Society of Torontg ¥» 
a Small-scaled Mastigure (Z7 omaste® miy olepis) from Persia, Š 
presented by Mrs Moyell, an Alhgato, (Alliga®r gecssessepBe- 
ensis) from the Mississippi, presented by Mr W = Chattaway > 
two Bearded Vultires (Gypaetus bas batus), European, defosited , 

a Molucca Deer (Ce vus groluccensts), born in the Gardens, 
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© OUReASTRONOMICAL COLUMN 


THE TyILurRic Spectrum —Dr Muller has made some 
observations of the telluric spectrum on the summit of the 
Santis, and his results are given in a recent publication of Pots, 
dam Observatoyy (vol. vm, No 27) The observing station 
was situated at a height of 2500 metres above sea level It was 
found that when the sun had a mean altitude, about 40 per 
cent of the lines due to the water vapom in the atmosphaa 
were quite invisible, and the remainder were very weak Whilst 
the zenith distance of the sun was less than 60°, the appearance 
of the spectrum remained unchanged At greater zenith dis- 
tances the weak lines mereased in intensity and the missing 
ones gradually appeared Measurements of the intensities of 
single lines observed on different days and at different zenith 
distances indicate a variation roughly proportional to the thich- 
ness of atmosphere traversed The aspect of the portion ot 
spectrum observed was on the whole strikingly similar to that 
seen when observations weie made near sea level on dry and, 
cold days This ıs in agreement with the fact that the vapour 
pressure on mountains in summer Is approximately equal to that, 
on the plains ın winter Careful estimations of the intenstues 
of the atmospheric lines at C and D might therefore be utilized 
to determine the deciease of the amount of vapour present in 
the air at different elevations Waith regard to other atmo- 
spheric lines, Dr Muller observed change» in the a-group The 
whole of the lines of this group, however, were easily seen at 
the mountain station when the sun had a high altitude, and the 
difference of intensity there and in the plains was considerably 
less than in the groups C and D ‘Two maps are given ilius- 
trating the appearance of the lines in the neighbourhood of C and 
D for different zenith distances of the sun 


TEMPEL Swirt’s Periopic Comet —The following ephe- * 
meris is given by M Bossert in Ast onomesche Nachiichtern, 
No 3063 — 

Ephemerts for Paris Midnight 


1891 Right Ascension Dechnation Brightness 
h m s ery 

Nov 3 2I 31 22 + 7 496 IOI 
» 5 2147 6 8 375 A, 
» 7 2I 43 17 9 277 
» 9 21 49 59 “10 193 
„ IÈ © 2I 5713 II 151 g 
» 13 22 4 59 12 121 
15 22 13 19 13.112 
17 22 22 14 14 120 
3 19 22 31 45 od 144 135 
s3 2k 22 41 54 16 180 4 
n» 23 22 52 gt 17 222 s 
9 25 23 rae 18 26 
» 27 23 16 9 19 305 144 
» 29 23 28 48 20 3326 ° 

Dec 1 23 42 I 2I 3394 M 
» 3 23 55 46 22 318 
» 5 o 957 23 26 2 140, 
» 7 © 24 30 24163 ° 
» 9 o 39 18 25 14 Py 
n H o 54 15 25 410 e 
3 13 I 9 13 26°14 9 012 Q 

The comet 1s moving north at the ratè bf 1° pewday It will a 


be in Pegasus all this month, and will pass about 4° north df 
æ Pegasus (Maicab) near the 23d gst The maximum bnght * 


ness 1s reached at the end of the month 3 


« 
CATALOGUE oF* RUTHERFURD’S PHOTOGRAPHS —A year 
ago Dr Lewis Rutherfurd presented to the OBservatory of 
Columbia College all his photographic negatives taken betweer 
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the gears 1858 and 1878, awd thuty quarto volumes containing 
the meagures of magy of tħem The Ansis of the New York 
Acaden® of Scrences, v8\ vie June £891, contains a catalogye of 
these negatives There are 139 negatives of the sun taken 
Bebween 1860 and 1874, each of which hæ thg tamegof eeposure 
marked upon it, Segtraf negatives were taken of the eclipses 
of 28609 1845, and 1869 The golar spectyum ıs the subject of 
16@ negatives and 14 ppsitives The list of bunar “negatives 
numbers 408, 40 of which are covered for protection Mars 
was photographed in 1877, and the tgansit of#Mercury in the 
following yea It is hoped soon to*ssue reductions of the 

measures of the numeroug negatives of stars and clusters 
ee 





C) 
THE INSTITUTION OF MECHANICAL 
ENGINEERS * 


e 
A GENERAL meeting of the Institution. of Mechanical 
Engineers was held on Wednesday and Thursday even- 
ings of last week, the 28th and 2gth ulttmo The meeting took 
place at the Institution of Civil Engineers, Great George Street, 
the theatie having been lent by the Council of the latter Society 
for the purpose The President, Mr Joseph Tomlinson, occu- 
pied the chair, and there were two papers on the agenda The 
first of these, taken at the Wednesday's sitting, was ‘‘ On some 
Details in the Construction of Modern Lancashire Boilers,” by 
Mr Samuel Boswell, of Manchester The eventng of Thursday 
was occupied with the reading of ‘The Report to the Alloys 
Research Committee,” made by Prof W C Roberts-Austen, 
CB,FRS 
The first paper does not call for much attention at our hands, 
It dealt exclusively with bouer-making practice, and can hardly 
be of much interest outside the boiler shop and draughting 
office Within these limits the paper ıs one of great value, 
and therefore will occupy a most fitting place in the Proceed- 
ings of the Institution The contribution of Prof Roberts- 
Austen was of a very different description, and although 
1t may not appeal so directly to the majority of mechanical 
engineers, it can hardly fail to improve the practice of engine 
construction, and advance the sctence of the production of 
mechanical energy many steps nearer that ideal of efficiency 
which is the goal all good engineers should keep in view We 
have on preyious occasions dwelt upon the excellent work done 
by the various Research Committees appointed by the Council of 
this Institution, and we can think of no better way in which the 
suplus finds of the Institution could be spent. Of all these 
Research Committees, st may be said that that appointed to con- 
sider the question of alloys is the most comprehensive and 
important, for we appear to be fast coming to a period when 
engines will consist almost wholly of two alloys—namely, brass 
and steel Cast-iron will naturally continue to be used for 
massive parts where comparatively great weight 1s of small 
importance, but wrought-iron 1s every day giving place to steel, 
and steel castings have already almost rely superseded those 
of iron ufpositions where it 1s desirable to combine lightness 
and strength 
Prof Roberts-Austen’s report is a long dogumert occupy- 
wg twenty-four pages of the Proceedings, and illustrated by 
several diagrams We shall therefore, with the space at our 
command, be able to do little more than give an outline of its 
scope, or at any rate we can do np more than dwell on a few of 
the more salient features® In dealing with the question of non 
and its alloys, the author assumed the reader to have an acquaint- 
ance with the work of the talented®Fiench physicist Osmond, 
of whom, as 1s we?! known, Roberts-Austen 1s a great admirer 
Osmond holds that the results of his experiments show that there 
re two distinct varieties of pure 1ron—namely, the a or soft 
orm, and the @ or hard form M Osmond, it will be re- 
membered, set forth his views in a paper 1ead at the meeting of 
the Iron and@Steel Institute, held in i890 1 Mr Roberts-Austen 
had previously commenced an investigation upon the application 
f the ‘‘perioaic law” of Newlands and Mendeleeff to the 
mechanical propertieseof metals, and the Research Committee 
requeSted him to carry his work in this direction still further 


* e This law, as*originally expressed, states that tihe properties of 


ghe elements are a periodic function of their atomic weights ” 
It has been shown tha@the@ffest of impurities added to gold ıs 
$ neal proportional to their atomic volume, the larger the 
volume of the atom the greater being stæ effect + «It became 
1 See also @uptes rendus, vol cx , 1290, p 346 
? Philosophgcal Trangactions of the Koyal Society, vol clxxia , 1888, 
P 339 . 
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intefesling to determine, thefefore, whether this holds good&for 
other metals “ Osmond had determme@th&t ehe action of ®n- 
pwiihes on iron does appear to bè in ‘accordanee witht the 
periodic law , and he had arranged thfelemeats ın the following 
order in accordance with their atomic volumese found by dfvid- 
ing ter atomic weight by their specific grfvity — 7 

e ° 


I . Ir ° 
Carbon 36 ‘Chromam % 7 
Boron 41 Tungsten 6 
Nickel 67 Silicon = rf 2 
Manganese 6 9 Arsenic 13.¢ 
Copper 71 Phosphorus 13 5 é 
Sulphur 137 T 


Osmond pointed out that the elements in célumn I, whose 
atomic volumes are smaller thaw that of iron (7 2), delay during 
cooling, caters paribus, the change of hard iron into soft iron, 
as well as that of ‘hardening cabon ” into ‘‘carhide carbon ” 
For these two reasons they t@id to increase, with equal rates of 
cooling, the proportion of hard iron that 1s present in the 
cooled iron or steel, and consequently the hardness of the metal ® 
The elements in column If 
us normal position during cooling, the temperature at which, 
the change of hard to soft iron takes place Further, they 
render the inveise change dufing heating more or less in- 
complete and usually hasten the change of dissglved of 
hardening carbon to carbide carbon Thus they maintain tron 
m the soft state at high temperatures, and must therefore 
have the same effect in the cooled metal Ih this way they 
would act on iron as annealing does, rendering it soft and 
malleable, did not then mdividual properties, or those of ,their 
compounds, mask this natural consequence of their presence ¢ 
The essential part played by foreign elemen®@ allayed with iren ® 
is*therefore ather toghasten or to delay theqpassageypf iron during 
cooling to an allotropic state , and to render the ae more or 
less incomplete_m one direction or the other, according to 
whether the atofhic volume of the added impurity 1s greater or 
less than that of iron In other words, foreign elements of low 
atomic volume tend to make iron itself assume or retain the 
particular molecular form which possesses the lowest atomic 
volume , whilst elements with large atomic®volume produce a 
reverse effect The report goes on to point out that the effect of + 
impurities on tron is far more complicated than m the case of 
gold, the laiter being probably more simple in its “molecular 
structure Also if iron, by @self, can exist in two widely 
different states, the mechanyeal froperties will he affected by 
the proportion of each Lead also, which was one of the metals 
the Commattee selected for investigation, probably exists in More 
than one modificataon The author had made many experiments 
on the mechanical properties of lead as affected By a small 
quantity of impurity, but had not brought the results to any con 
cordant or definite conclusion, and the inquiry was laid aside 
foratime The fugdamental necessity in carrying out the work 
of the Committee was a trustworthy pyrometer which would 
measure higher temperatures, gnd fortunately an instrument 
which appears to fulfil these condsions is n8w to be procured 
This, ve need hardly say, is the Le Chatelier pyrometer 
This instrument consists of a thermocouple of platinum 
and platinum-rhodium wire, the record, being obtained by 
the measuiem@ht of the electric gurrent produced An auto- 
graphic record 1s obtained by means of a spot of light 
thrown from a mirror attached to the galvanometer which” 
measures the current This spot of light ys thrown on to a 
sensitized plate (Eastman’s film) which 1s caused to travel by » 
suitable means so as to give the time factor The ampfitude of 
the deflection naturally gives the temperature 8f the substance 
which 1s supplyu% the heat to the thermo-couple The calibra- 
tion has been carefully gffected by observations at hnown tem- 
pegitures , and the instrument has been tested by observagrons ° 
m connection with the liquation of silver copper alloys, about 
which a good deal is known 

The ieport next proceeds to deal with the effect of small 
quantities of impurity on the freezing point of gold—a metal 
which offers spect advantages forgnvestigations of this natu, 
as it may be prepared ın a very high degree of purity, and is not 
Lable to contamination by oxidation Moreover, much 1s 
already known of its mechanical and thermal properties as in- 
fluenced by small quantities of impurity The effects of ceitain 
alloys upon gold are given ın tne report, and are well worth 
stud§ on the part of those inquirers whe wish to prepare them- . 
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tend to raise, or maintain at®@ quem 


—<eMiother ingot of steel, containing O 799 per cent of carbon, 
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6 . 
selv@s forea better understanding Vf the alloys of metals whigh 
com@yyithin t&e scoge of qvery-day experience ° 

From the emginter'ss point of view, as the report states, the 
most interesting infprination which the pyrometer has yet 
afforde, 1s conneged, with the measurement of the internal 
stresses in uon andesteel The molecular change which 
takes plage in steel must be of vital importance when the mmal 
1s subjectgd at high temperature to mechanical operations such 
as rolling or f8rginge ‘‘Do the molecular changes in the tron 
take place # one moment throughout the mass of metal? that 
is, is the ratë Æ cooling approximate throughout the mass, or 
does the externa} portion of the ingot cool so mach more rapidly 
than the centre as to allow the molecular changes in the iron, 

‘and the relation between the carbon and the iron, to become 
completed near the surface long before they take place in tne 
interior of the mass?” The pyrometer used allows some insignt 
“to be gained into this hitherto urfAssailable proble A small 
« ingot of mild steel had two holes drilled into it, one near the cir- 
cumferen€e, and the other at the centre The ingot was heated, 
and a thermo-junction was iseited 1 each hole In this way 
cufves of temperature were obtained simultaneously Wath the 
nuld steel the evidence as to molecular change was but slight 


o84 per cent of silicon, and o 412 per cent of manganese, 
was tned in the same way Te mual temperature at the 
centre “vas 1160° C The curve showea the molecular 
change at@880° C, and the carbon change at 696° C 
At the circumference the carbon change took place no less 
than four minutes earlier than at the centre, and at the 
e lower temperature of 665° C Ths 1s a most important 
pomt, as the rate of cooling, as Osmond has pomted out, 
has aemeasurable effect upon the temperatures at which 
olecular change ogeurs The great internal strain which 
must be set up @s evident when it is horne in mihd that the 
carbon change es accompanied by a conside@able akeration of 
volume It 1s Mointed out in the report that “there can be 
but litde question that such experiments well deserve careful 
attention, and, in the hands of competent observers, should be 
fruitful of results ” 

On the conclusion of the reading of the paper, the Presi 
dent called for a discussion, when Dr Anderson was the 
first to nse He spoke in terms of warm praise as to the 
Yalye of the work done by Prof Robeits-Austen As an m- 
stance, he mentioned that the method described ın the report, by 
wluch the temperatures of an mgot could be obtained simul- 
taneously at the centre and the ciPcumference, would be of the 
greatest use in gealing with the large pieces of steel used for 
gun hgops , and he expected great help from this m the work at 
the Royal Arsenal . 

Mr R Hadfield, of Sheffield, followed He gave a summary 
of the effect of the most prominent alloys of iron ‘lhis table 
will form a useful appendix tô the 1eport when published in the 
Transactions of the Institutiog 

Prof Howe, of Boston, gave an instancean which the Le 
Chatelier pyrometer had been turned to good practical account 
This was in the Rodman system of gun-casting In that pro- 
cess ıt was most desirable to Rnow the varying temperatures 
of different parts of the cast, but naturally this had been hitaerto 
impossible By inserting a thermo couple in thg mould ıt was 
possible to get this 1gformation at all times e thought the 
Le Chatelier pyrometer the gregtest boon that met&llurgists had 
received for very many years 

The next speaker was Prof Arnold, of Skeffield, who made a 
certainly vigorou$ speech We think, however that he was 
@ather caged away by his enthusiasm To say that the work 
done by the author of the report was ‘‘not worth a rush,” is 
rather straming Ufe prerogative of rhetoric, and we failed to 
see, when®rof Arnold descended to facts, that he justified the 
flod language of his exordium Prof Rgberts-Austen, ın his 
1eply, gave an example of forbearance and good temper whiche 
rt would be well 1f men of science could often follow It was 
satisfactory to notice that the feeling of the meeting was by no 

emeans in accordance with Prof Arnold 

Mr Stromeyer added to the work dore a useful table in which 
weie collated the opinions of various authorities ©n the effect of 
alloys upon iron The table was not read, but will be pub- 
lished in the Proceedings Such work as thus is very acceptable 
It involves a great deal of labour and brings but small 1eturn in 
the way of prane and glory, which of course are two thifgs to 
which a true follower of science 1s profouncly indifferent 


NOx 1149, VOL. 45] i 








ie 


Mr “Stead, of Middlesboiotigh, protested against ‘Prof. 
Arnold’s remarks, andespoke of the vague of ghe author's grok. 
The testimony*of Mr Stead as valuable,as he combing the 
positioh of a practical investigator, working fo. commercial ends, 
and a mag of §clepce e? 

The meeting brok® up after passing the ugual* votes of thanks. 
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OXFORD —The Jumor Scientific Club held their first meeting 
thigterm in the Physiological Laboratory@®at the Museum, under 
the presydency of Mr R S Gunther, of Magdalen 

Mr W Puling®r, of Balliol, read a paper on volatile platinum 
compounds and exhibited prepared specimens 

Mr A S Kent, of Magdalen, indicated improvements in 
the manipulation of photo micrography whereby the effect of 
tremers was exclyded, and passed through the lantern some very 
excellent slides which he had taken fiom negatives obtained by 
his new method 

Mr G E C Pritchard, of Hertford, eahibited specimens of 
Bacteria, and described the method whereby they had been 
obtained and prepared for microscopic exhibition 

Dr Collier read a paper of a very interesting character on the 
physiology of muscular exercise with special reference to training, 
in the course of which he traversed some statements recently 
made by Sir Morell Mackenzie, to the effect that fatigue was 
due to the cessation of blood flowing to the muscles Dr. 
Collter would rather attribute fatigue to the development of 
waste Broducts in the muscle, formed too rapidly for the blood 
to remove them, and quoted experiments carried out on frogs 
which seemed to support this view 


CAMBRIDGE —-The Agricultural Education Syndicate, in view 
of a grant of £400 a year fiom the Cambridgeshire County 
Council, recommend that a lecturer in agricultural science, who 
shall also be director of agricultural studies, should be appointed 
ata stipend of £500 ‘Lhey also propose that a second lecturer 
be appointed at a stipend of £3co These two lecturers would 
dake between them the subjects of agricultural botany and 
agricultural chemistry 

The degree of M A Aonorts causé has been conferred on the 
distinguished entomologist Mr D Sharp, F RS, Curator in 
Zoology at the University Museums 

Dr Sir A Geikie and Dr T G Bonney have been ap- 
pomted adjudicators of the Sedgwick Prize of 1895 

At St John’s College, on November 2, the following were 
elected to the vacant Fellowships Willam McFadden Orr, 
BA, Senior Wrangler, 1888 , Edward Ernest Sikes, BA , 
First Class (Division 1), Classical Ti:pos, 1889, Newton Student 
in Archeology , Percival Horton Smith, BA, First Class 
Natural Sciences Tripos, 1889-90 (distinguished in physiology), 


late Hutchmson Student 1m Physiology $ 





SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, October 26--M Duchartre in the 
chair —On the theory of Hertz-o8cillatiogs, by M H Poincaré. A 
—On a new mineral—boleite by MM Mullard andE Cumenge 
The new mineral occurs withy copper in volcanic tuff and con- 
glomerate found near Santa Rosalia, LowergCalifornia It 
crystallizes in the cubic system, and its composition is repre- 
sented by the expression PbCl, + CuO H,O -e 4AgC! Its 
density 1s a Ir'tle greater than that of calcite , cleavage easy e 
parallel to the faces of cube, much less easy parallel to faces of 
octahedrons Approximate index of refraction, 2 97 —Vaso- 
motor action of bacteria, by M Ch Bouchard —Contnbution 
to the botanical history of the truffle (fourth note) Kama of e 
Bagdad (Terfezta Hafizs and Terfezia metaxast) and of Smygna 
(Terfezia Leones), by M Ad Chatin —On @storm observed at 
the Canary Islands This 1s an extract frem a memoir by M 
de la Monneraye -—On the original causes of cyclones? and on 
thew precursory signs extract froga a memoir by M Le 
Goarant de Tromelin —On the theofy of the voltaic pile, ay 
M P Dubem —Eapermental researches on a category of 
capillary phenomena,* with an application to the analysis of 
alcoholic liquids and others, by M Emile Gossart —@h bromo- 
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stannates, by M Letemw, [ha author has prepared the fol- 
lo®ing biomostannates, the general methog consisting in muang 
concegfrated soluti@na of the two bromides, and evaporating the 
mixture in a vacunn or dry air SnBr,NH,Br, SnBrgNabi 
eṣ 6H,0, MgBr. SaBr, + 10H,O —On a new crystalline 
erric oxychloride, G Rousseau Cdncefttrated solu- 


Fd M 
* tens containng mfe than 80 pe: cent of FeCl, if kept 


for some ime at a temperattue between®160° and 220° C, 
give rige to crystalline ferric oxychloride, 2Fe, 0} FeCl, 3H,O 
The author kas studied the decomposition of golutions of feirtc 
chloride at tgmperatures higher than®220° Between 225° and 
280° anhydious oxychloride (2Fe,0, FeCl) was obtained At 
temperatures between @00° and 340° a new oxychloride was 
formed, having the composition 3FegO, Fe,Cl, —On the estufa- 
tion of thallum, by M H Baubigny —Oa the soletion of 
bismuth chloride in saturated solutions &f sodium chloide, and 
on the basic salicylate of bismuth, by M H Caisse —On a 
characteiistic difference between the alcohol radicles substi- 
tuted m place of carbon and mitrogen, by M C Matignon 
Fiom a thermo chemical investigation thé author finds 
that the substitution of an alcoholic iadicle for nitrogen 
increases the heat of combustion more than the sub- 
stitution of the same radicle fo. carbon —~Action of ben- 
zoic acid on essence of turpentine, by MM G Bouwchardat 
and J Lafont —On the formation of quaternary 1odides 
of ammonium by the action of trimethylamine, in concen- 
trated aqueous solutions, or the hydriodic ethers of several 
primary and one secondary alcohol, by MM H and A Malbot 
—On a new albummoid substance in the blood serum of man, 
by M C Chabri¢ —The soluble substances of the pyocyanic 
bacillus producing fever, by M A  Charrin —Experigental 
progress ve muscular atrophy, by M Roger —Some anatomical 
characteristics of Hype codon 1 ostratus, by M E L Bouvier — 
Apropos the chromatophores of Cephalopods, by M Raphael 
Blanchard —-Phystology of the nerve which enables us to 
localize sounds, by M Pierre Bonnier —On a method for 
destroying insects injurious to the beetroot and cereals, by M 
ecaux 





DIARY OF SOCIETIES. ? 


LONDON 


THURSDAY, NOVEMBER 5 

LINNEAN Society, at 8 —A Theory of Heredity based on Force instead of 
Matter Rev Prof Henslow 

CHEMICAL Society, at 8 —The Disociation of Liquid Nitrogen Peroxide 
J Tudor Cundall —The Magnetic Rotation of the Ammonium and 
Sodium Salts of Fatty Acids Dr Perkin, F R S ~The Vapour Pressures 
and Molecular Volumes of Acetic Acid and of Carbon and Tin Tetra- 
chlorides Prof S Young —-The Ortho- and Para-mitro Derivatives of 
Orthotoluidine A G Green and T A Lawson —Researches on the 
Gums of Arabın Group, PartlI C O’Sullvan, F RS 

CamERA Crus, at 8 30—Lhe Action of L ght and Heat upon the Haloid 
Silver Salts Dr J J Acworth 

e FRIDAY, NOVEMBER 6 
PHYSICAL SOCIETY at 5 —On Corresponding Temperatures, Pressures, and 


Volumes Prof Sydney Young 
Gerovostsrs’ ASSOCIATION, at 8 —Conversastone . 


SATURDAY, NOVEMBER 7 
Essex Friern Cuus, at 7 —-Notes concerning the Distribution of Mollusca 
in the Thames Estuary A J Jenkins —Some Remarks upon the 
Aquatic Plants and Alga: of theethames Marshes A J Jenkins — 
® Onthe Occurrence of Wesfteton Beds m part of North-Western Essex 
J French 
SUNDAY, Novéuser 8 


Sunpay Lecrure Socicry, at 4 —The Personal Life of Shakespeare W 


E Church 
MONDAY, NOVEMBER 9 
® Camera Guus, ag8 go —Lenses, IE Lyonel Clark 
TUESDAY, NOVEVBER 10 


MINERALOGI@AL SocIeTY at 8 —Anniversary Meeting 
INSTITUTION of Civic Encineers, at 8 —Presidents Address 
e Berkley —Presentation of Medals, Premiums, and Prizes 
PHORPGRAPHIC SOCIETY, at 8 
e > WEDNESDAY, NOVEMBER 11 
Gsotocicat SociETY S A 8 —On Dacrytherium ovinum from the Isle of 


George 


@ Wight and Quercy R Lydekker —Supplementary Remarks on Glen 
e Roy Thos F Jameson 
LJ 
° THURSDAY, NOVEMBER 12 


MATHEMATICAL Socigry, at 8 —On the Classification of Binodal Quartic 
Curves H M Jeffery, F R S ~—On Selective and Metali&® Reflection 
A B Bawet, E RS —On a Class of Automorphic Functions Prof W 
Burnside —The Contacts of Systems of Circles A Larmor —Nate onthe 
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entity 4 (x? = 1)/(£ - =z: Prot t® B Mathewa —Ndte on 
Mnding the G Points of a giv Circle with respec toa giten Priangte of 
Reference § Griffiths bo e e 
INSTITUTION oF ELECTRICAL ENGINegRS, at 8 -~Desgription Jo? the 
® Standard Volt and Ampere Meter used at tfe Ferny Works, Thames 
Ditton Captain H R Sankey (late R L® and Fe V Andersen 
Camera CLUB, at 830—A New Method of Bhotpgraphy by getfica 
(J 


Light TAJ Humphery e 
° FRIDAY, NOVEMBER 13 e 
ROYAL ASTRONOMICAL SOCIETY, at 8 °. 


INSTITUTION OF Civil ENGINEERS, at 7 30 —Descgphon of the Works on 
the Barking and Pitsea Extension Railway Henry E Stilgge -Reil Pile 
Bridges in Ceylon Harry Bucknall 

CAMERA CLUD, at 8~—Retouching Redmond Barrett @ * 

SATURDAY, NOVEMBER 14 èe @ 


Rova Boranic s0ctery, at 3 45 š 
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BOOKS, PAMPHLETS, end SERIALS RECEIVED « 


Natural Theology Sir G G Stokes (Black) —Elementary Trigonometry ? 
Dyer and Rev R Whitcombe (Bell) —Fundamental @roblems 
r P Carus, end edition (Chicago) — L’ Amateur d'Oiseaux de Volere H 
Moreau (Paris Bailliere) —Les Coquilles Marines A Locard (Paris, Bgu- 
here) —Colour-Bhndness and Colour-Perception Dr F W  Edndge- 
Green (au —Handleiding tot de Kenns der Flora van Nederlandsch ® 
Ind r J G Boerlage, Cweede Deel, Eerste Stuk (Leiden, Brill) —Ster, 
Groups J E Gore (Lochwood) —Elementary Thermodynamics J Parke: 
(Cambridge University Press) —Report on the Meteorology of India 18 
1889 J Ehot (Calcutta) —Copergic et la Decouverte du Système du 
Monde C Flammarion (Paris, Marpon and Flammarion) — Morel Terch- 
ings of Science A B Buckley (Stanford) — Further Reliques of Constante 
Naden edited by G M McCrie (Bickers) —The Wire and? the Wave 
J Monro (R1S)—Ytterligare om Gadolimit-Jordens Molekylarvigt 
A E Nordenskiold (Stockholm) —Notes on the Recent Geometry of the 
Triangle J Griffiths (Simpkin) —Journal of the Royal Microscopical 


Society, October (Willams and Norgate) —IJlustrations of the Flora of « 





Japan, +9" 1 Noe 7 R 9 (Tokyo) 
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= ,@ begun to be seriously dealt with even in the most civi- 
e lized of ContinEntal countries and im the United States 


e doubt that this” position would have been much more 


* progress which has been made in what may be called 
. Imperial ukase » it is the growth of years, or rather gene- 


? ations, an@ 1s dute independent of the establishment 


»tories, munificently equipped, in which food-stuffs are 


* position has been much shortened, and has been rendered 
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THE HYGIENE OF WATER-SUPPLY, 
e 


An Elementary Hand-book on Potable Water By Floyd 
Davig, MSc, PhD (Boston, US Silver, Burdett, 
and Co, 1891 ) 

- Do aphorism that “history repeats itself” 1s being , 

very stifkingly illustrated in the matter of hygiene 
at the present day Questfons respecting @water-supply 
and the public health generally, which in this country 
were absorbing much of scienfific attention some fifteen | 

“or twenty years ago, have only within the last decade | 


Indeed, although we are ingebted for much of the recent 


the theory of hygiene to our Continental neighbours, yet | 
in matters of actual practice we still hold, undisputedly, 
the first place among nations The practice of hygienic 
principles cannot be introduced by Act of Parliament or 


of hygienr@ instittts and bacteriological faboratories, 
In a few hours of Continental travel, itis possible to 
visit University towns provided with hygienic labora- 





daily submitted to elaborate analysis, whilst water and, 
milk are gearchingly interrogated as to the micro- 


* grganisms which they contain , and yet side by side with 


these refinements we find sanitary conditions, even in the 
houses of the well-to-do, whech would hardly be found in 
the alleys,and purlieus of ene of our manufacturing 
cegtres Itis fai from my wish or purpose to „depi ecate 
the establishment of institutions for the prosecution of 
hygien:c*inquiries on a scientific basis, on the contrary, 
such places are calculated to enormously accelerate the 
achievement of sanitary“improvements, and to economize 
time, money, and human life, which are ifthlessly 
wasted when these 1mproyements are attained as the 
result of empiricism and the operatian of natural, forces 
Our position of supremacy in practical sanit&ion is 
mairly due to the long period of domeStic repose and 
prosperity which we have enjoyed, and which has led us 
to turn our attention to the prevention of the unnecessary 
sacrifice of human beings even in civil lfe, but who can 





rapidly gained if these endeavours had been always 
guided by scientific knowledge and systematic experi- 
mental inqurry ? Even as it ıs, tlfe, path to our present 


lesg costly both as regards life and money, by the time 
and attention which have been bestowed upon sanitary 
matters by men of high scientific attainments It 1s 
éarnestly to be hoped that the recent Hfgienic Congress 
held in our midst will have convinced those who control 





* the purse of this ĉountry that a national effort must be 


made to maintain our position in the scientific af well as 
the practical progress of the century We have npt to 
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deplore any i in the uquty of the, scien- 
tifig work which emanates from’ us , in orginality“and as 
pioneers in all departments of science we are second to 
none, bit qudhtitatively we ate daméntably deficient, . 
and in consequenge, it 1s nly too frequently the cise” 
that we*have*to leave to others the cultivation of thdse 
fields which We have ourselves had a large ehare ın dıs- 
covering This 15 nvost conspicuously thes case im the 
matter of hygiene, and after the Inghly discreditable 
Sbstruction, with which, the foundation of our National 
Instflute ef Preventive Medicine was recently harassed, 
has now happily been swept away, we trust that public 
if not Govergment support will be forthcoming in the 
immediate future, to render that Institution, with its 
tremendous *potentiahty for benefiting mankind, second 
in usefulness and dignity to none in the cwiheed world 
The State organization of science in the New World has 
made great strides during recent years, and scientific 
men in this country cannot fail to be impressed with the 
immense volume of work—-more especially in apphed 
sclence—which annually flows from the laboratories of 
the United States The appearance of the book before 
US JS, presumably, evidence of this great activity, showing 
as it does that there 1s a considerable body of men 
anxious to have presented to them in a concise and 
handy form all the main facts which have been accumu- 
lated—and which are dispersed in mnumerable reports, 
blue-books, journals, and other forms of literature—con- 
cerning potable water The difficulty of access to the 
original sources of this information renders such a work 
of great importance at the present time, but one which it 
is extremely difficult to dojusticeto The present volume, 
we regret, does not come up to what we could wish for 
ina work of the kind The questions which have to be 
discussed are in many cases necessarily more or lesse 
matters of opinion, m which conflicting evidence ought 
to be balanced and submitted to careful and critical 
analysis, unfortunately, however, for the exercise of this 
judicial power the author eahibits but httle aptitude or 
inclination The pages are sometimes filled with autho- 
ritative statements made by their respective authors on 
insufficient data, which statements have been copied, 
often not even from the original sources, without a word 
of elucidation or criticism Such material, placed’ in the 
hands of the unwary reader, may lead to very serious 
consequences Of this character 1s the statement that 
“the power of certain samples of water to dissolve lead 
1s directly proportional tothe number of micro-organisms, 


| that the samples respectively conta.n,’ which might well 


have been omitted from this work, and its introduction | 


oe 


e 


as almost the only piece of information Concerning thg ° ° 


action of water on lead ıs singularly® mappropriate 
Again, on another page, we are categorically informed 
that “even milk ıs sometimes the agent of this disease 
(typhoid fever), in which case the typhoid poison ré- 
mains undestroyed in passing fron? the polleted,water 
from which the cows drink, to the melJe-secretung glands”, 


whilst no mention 15 made of the real mode of trans? å 


mission by the watermg @f @ulk°and the rinsing of 
cans with contaminated water In most cases the° 
principles laid ĝown are sound and reasqnable, but 
the author has permitted himself tq be cagried some- 


C 
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what toe far in has eziwcacy of puree water, when he CAUSA TION OF UBB. . .% 
e 


says tiat “scientific” invêstigatfon also reveals the fact 
that, as a community 1s supplied with pure water,, there 
is not only a decregse *in the disease And Aeath-rate, 
buf often g n@ost surprisingly rapid gnerease in thrift, 
morality, and degree eof civilization” We should be 
glad indeed eif he were correct m his statement that 
siticethe intreduction of an efficienthealth‘administration 
in England, the prevalgnce of typhoid has been reduced 
to such an extent that “for wegks and even month8 
not a single case now occurs in the city of London” * We 
can readily understand that our rivers must, appear 
insignificant enough to the inhabitants of g country con- 
taming such mighty streams as the St Lawrence, the 
Mississippi, and the Oho, and although ‘we are fully 
alive to some of them being disgracefully fouled, we 
certainly are somewhat startled to have our watercourses, 
which are dear to many of us, disposed of in the following 
sentences ~—-‘‘ The pollution of English streams 1s carried 
to such an enormous extent that the waters of many, 
where city sewage enters them, are actually offensive, 
and during the summer months, owing to the stench, the 
passenger traffic 1s forced to the railroads. In somg of 
these streams the whole surface of the water, for some 
distance below sewage entrance, 1s in a state of commo- 
tion, owing to the evolution of gas bubbles, and the water 
is so foul that ıt cannot be used in the boilers of the 
little steamers that ply across the rivers. Immediately 
below the entrance of sewage no life can exist in the 
water, on account of the presence of ferrous sulphate (szc), 
which is a disinfectant” In dealing with the much 
vexed subject of the apparent self-purification of streams, 
the author shows a very just appreciation of the matter 
when he points out that there “1s noguarantee that run- 
ening wate: is perfectly wholesome at any distance below 
a point where it is certainly polluted with the contents of 
sewers and privy-vaults, or the decomposition of vegetable 
and animal matter The questionas to what extent must 
impure water be diluted or oxidized to render it safe for 
domestic purposes, cannot be answered. Mere dilution 
of polluted water does not render igoperative the action 
of living bacteria, ...” We are glad to see that the 
author points out the importance of boiling all drinking- 
water Which 1s open to suspicion, for ıt cannot be too 
frequently reiterated that perhaps the two most effective 
measures which the private individual can take ın avoid- 
ig zymotic disease @onsist in boiling the water and 
milk that are used for drinking. _ The largely increasing 
consumption of, ice, which m America has assumed 
enormous proportions, 1s a matter which also calls for 


© » 
e yery careful attention, since recent experiments have 


shown that, alfhough the living bacteria in 1ce are con- 
siderably legs numerous than in the water from which 
the ice has been derived, still the process of freezing, 
even gf long continued, affords no sort of guarantee that 
the dgngesons form8 onginally present in the water shall 

e have been,destroyed.* Thus the bacillus of typhoid fever 

š fias been found still alive ın ice which had remained 
contanuously frozen for a ertod of 103 days 


e 
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Ti he Intrac anual Circulation ant its Relation to ah 
Phystolegy of the Bran. By Jangs *Cappie, MRD. 

e (E@inburgh + James Thin, 1890 ) è 
aR factors concerned ın the profluction of gleep have 
from time to time engaged the atteftion af physio- 
logists, and various theories have been æivanced to 
explain the phenomena The author of the werk now 


, before us, so far back as 1854, published a short essay one 


“ The Immediate Cause of Sleep,” which he subsequently 
expanded ito a volume entitled “Thé Causation of 
Sleep” (Edimburgh, 1882). fn the work now under con- 
sideration, although with a different title, the author 
travels over much the sanfe ground as that surveyed in 
his previous writings on this subject, and adds to it somé 
additional chapters. 

In his successive publications Dr Cabppie accepts the.” 
position usually taken up bygphysiologists, that the state 
of sleep is accompanied by a diminished brain cifcula-e 
tion, but he combats the view that sleep is due to a 
diminution of the whole mass of blood within the cranial 
cavity, and that the compensation for this diminution 1s 
got by an increase in the amount of cerebro-spinal fluid 
m the ventricular and sub-arachnoid spaces of the brain, e 


His objection to this opmion is based uffon ets not bein’ ° 


reconcilable'with either the physics ©? the physiology of 
the parts situated within the cranium. As regards the 
physics, he adépts the view advocated by Drs, Alexander 
Monro (secundus), Abercrombie, and Kellie, that, nas- 


uch as the brain hes within a closed cavity, which pos- 


sesses rigid bony walls, the contents cannot be affected 


directly by the pressure of the atmosphere, which cap * 


only influence the interior of the cranium through the 
blood-vessels, so that a forae 1s constantly in operation 
to maintain the amount oSblood within the intracranial 
vessels ghe author believes that the effect of the 
pressure on the blpod-vessels, say of the neck and head, 
1s opposed to the movement of the blood in fhe veins, 
and that the tendency of the pressure ıs to keep the 
blood within the veins which ranefy in the vascular mem- 
brane @nveloping *the brain, called the pra mater At 
the same time, however, the arterial stream drives the 
blood onwards into the capillaries and*the veins, which 
tends f& dilate the latter vessels, and, in conjunction with 
the backward plessure on the great veins, to retard the 
flow of blood*through the veis of the pia mater, and 
consequently through the great venous sinuses of the 
head, into the jugular veins. In this way bẹ infers that, 
whilst the brain itself becomes less vascular, the mass of 
blood within the cranial cavity continues the safne, but 
its mode of distybution 1s altered: a les? proportion 1s 
within the arteries atd capillaries, whilst an ihcrease 
takes place in the contents of the veins of the pia mater. ' 
The author acknowledges, ın connection with the nytri- 
tion of the brain, that molecular actions of a subtile kind 
take place between the blood and blood-vessels and the 
nervous tissues? and that these are much less actiVe 
during sleep than when awake The lessened activity in 


the nutrition of the nerve protopla8m diminishes the ° 


activity* of the capillary circulation. He regards, how- 
ever, the change in [the balance of the circulation 
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betweengthe arteneg and capillaries on *hegone hand, and 


the veins on thesothar, as the key-stone of the theory of 
the causation ef sleep The altered balance of the cir- 
ciation occasigns a change in the balancg of active 
presgure, which Is not so much within the brain substance 
as ow the surface ®It ıs less expansive and more com- 
pressing, and@ with this compression consciousness 18 
suspended 

In proof of his theory, the author adduces observa- 
tions made by Dr Hughhngs Jackson and himself on 
the retina—the blood-vessels of which are so intimately 
connected with those of the brain--botn during sleep and 
in a state of coma, from Which it would gppear that in 
thesg conditions the retina was paler, its arteries smaller, 
but its veins were larger, moie tortuous, and distended 
In another case recoided by Dr Kennedy, where a por- 
tion of the skull and dura mate: had been removed, and 
the pia mater consequently exposed, ıt was noticed that 
the vems in the latter were during sleep congested and 
assumed a dark hue 

In à concluding chapter, entitled “Some Points in 
Mental Physiology,” which was not contained in his 
previous wofk “On the Immediate Cause of Sleep,” the 
author considers how far the pecul arities of the en- 
cephalic circulation may affect the functional activity of 
è ethe differegt pæts of the bram Staiting from the position 
that the brain 19 @ composite oigan, and that distinct 
portions arè put into a state of functional activity in con- 
nection with the discharge of their respective duties, the 
question of balance of the circulation has again to be 
considered For the part which 1s more immediately 
concerned in the production of the particular cerebral 
operation must become the seat of vascular excitement, 
and the amount of blood flowing through its vessels will 
be greater than that transmitted through the vessels of 
those other parts of the brain which are for the time 
being not*so functionally active Hence a certain tension 
of the area or centre which is actively w8rking must 
arise, and the encephalic circulation®1s focussed in the 
dnection of activitys The parts which surround the 
operating centre wou} act as a background of resist- 
ance, and would afford such suppom as will gecure the 
immediate liberating action in the discharging centre 

The author applies hig fiews on the encephalic circula- 
tion to the explanation of the phenomena of Hypnotism 
The first incident in the hypnotic stategis a steady pro- 
longed effort of* volition in which the attention 1s con- 
centrated in a very restricted direction The immediate 
consequence is fatigue of the nerve-centres concerned in 
keeping up’ the strain Their molecula: motions become 
enfe@bled, the circulation through them 1s less active, 
and a condifon approaching that of sleep 1s produced 
If then, ın the form of a “suggestidh” from another, 
some stimulus calls into activity 2 part of the braig not 
fatigued in the effort of attention, the vascular activity ın 
it’will be increased, and its function will be intensified 
An assertion boldly made to a hypnotized person may 
«influence belief in oppogition to formerg:xperience, and if 
it be towards an ideational centre, same particular notion 
may so monopolme the consciousness that discrimination 
and judgment may become almost as completely in 
abeyance as in ordinary dreaming. 
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Physography Elemêntary* Sta%e By J Spencer 
BSc, FCS, (London Percival and Co, 1891.) 

AS an thtrodfctory science, pltysiegraphy 1s one requir- 

ing very careful treatmept Its rangeeis undoubtedly 


lead up to scientific thought than aim at giviag an in- 
coherent colfgction @f facts In the bool@ before us, the 
author, who is head*master of one of our ost suctessful 
| technical colleges, begins well by 1ecommending that 
teachers should qndegvour to make the subject a prac- 
tical ong, by the performance of experiments, excursions 
j into the neighb8uring country, and the collection of 
| specinfens of rocks, minerals, and fossils The experi- 
mental shape which the book has consequently taken 1s 
one of its most noticeable features , but it certainly falls 
short of the expectations 1aised The chemical and phy- 
sical parts appear to be excellent, but there 1s little to 
assist either teacher or student in gleaning information 
| from the Inspection of natural phenomena 
for instance, 1s a fruitful subject for study under proper 
guidance, but this 1s not afforded by the scanty 1cmarks 
ion p 89 In dealing with a wide subject, brevity is 
essential, but this does not necessitate the omussion of 
the fundamental pots, and looseness of expression 
The book, however, shows many signs of a want of care 
,i@ this respect In the note on Foucault’s pendulum 
(p 210), for example, the whole point of the explanation 
1s lost by the absence of a reference to the permanence 
of the plane of swing On p 113, it 1s stated that “ sub- 
marine volcanoes produce new land, the erupted matter 
; being pued up sufficiently high to form islands”, the 
omission of the qualifying word “sometimes” might 
obviously lead to a misconception Test questions, ori- 
ginal and selected, are given at the end of each chapter. 
The book 1s well ulustrated, and, with careful revision, 
should make a useful addition{to existing text-books 


Mien a 
Mayheu's Iltustrated Horse Doctor Revised and Im- 


proved by James Irvine Lupton, F R.C VS (London 
Gniffith, Farran, and Co } {è 


THE continued existence of domestic medicine, whether 
the subjects of its application be human beings or 
domesticated animals, cannot well be doubted We may, 
however, be permitted to doubt whether true economy 
lies in this direction Nevertheless, as residents in the 
colonies, and even in many rural districts of our own 
country, are often fir removed from the qualified veteri- 
narian, and considerable time must necessarily elapse 
before his services when sought can be forthcoming, 1t 1s 
obviously afivisable that whatever measures are faker, by 
' the stock-owner to ameliorate the sufferings of the anımal 

during this interval of time should be rational, and follow 

lines sımılar to those whwh the professional man would 
_adopt Wrong methods of précedure would serve dnly 
„to handicap and hamper his efforts 

can be recommended to guide the hgrse-owner in such 
emergencies , though we note with pleasure that the re- 








| viser, on p 553, points out that “the 1eader will always e ® 


best consult his interest and pocket by at once consultihg 
; a qualified veterinarian.” Agreeing with this pioposition, 
we cannot but consider superfluous the tatroduction of 
minute directions for the performance of such delicate 
and difficult operations as the extirpation of the eye-D&ll, 
the division of the plantar nervese (neurotomy) in some 
forms of foot-lameness, and sectiop pf contracted*tendons 
(tenotomy) 


cast, chloroform, and perf 
operations 

Horse-owner’ will do well to note the stress which 1s 
laid upon the constiuction, ventilation, and drainage of 


many of the above-mertioned 





A peat bog,’ 


We can scarcely conceive af “owner, haw® 
ever intelligent and Spal Sak hg may be, proceeding te 


wide, but itas cofrespondingly shallow, and Should rather r 


The book before us , 
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. stablas, and the varied inférmation given on tlfe preven- | sphere Spectrum gn the sun’s eaftern limb than an the Western 
tion of disease The pever hag scant? sympathy with | and ıt ıs often affected by motions in the Me @f wight but nine 
e the use of the actual cautery , but here he 1s on debatabée | time» out of ten the want of comeidence 1s perfectly obfious i š 
ground, and, notwithstanding his strictures, we fancy Rd may aag hatl hase also ohtamed id nn RN EA 
vetefinarians will notelightly lay aside af dgeift which, | Photographs gf the ultra-violet spectrum of fhe enromosphe 


with the new instrument, and get complef® confiumation & 
ae y % wrongly, mést of them believe tg be potent for alrffost all Mr Hale’s 1esultse I find not only the con®tant 


° ° reversal of the H and K lines, but I have Sbtaimed, sq fars five 
° The illystrations form*the least satisfactory portion of | of the ultra violet series of hydrogen lines , tht first gf them 


the work Mamy of them are grotesgue angeludicrous to being the well-known “companion” of H (first visually gbserved 
© the last degre and ought to have been eliminated from | by myself in 1880}, and the other four ın their regular succession 


the present revised edition Some, such as those in- | above ıt ad 
dicative of the symptoms of colic, are, good, and well The only point in which my plates fail to confirm Mr Hale's e | 
convey their intended meaning WFG 1s that I have not yet succeeded m catching the dupheity of the 


° hydrogen a (3889) Several of his plates show atthis point two 
Handleding tot de Kennis der Flora van Nederlandsch | lines near together, none of mme go so, and I conclude that the 


° 
Inde Door Dr J G Boerlage, Tweede Deel, | companion lineomakes its appearance only rately I first 
“ Dicotyledones Gamopetale” Eerste Stuk, “ Inferae— | observed this line visually in 1883 (American Journal of Science, ° 
Heteromere , Caprifoliaceze—Styracace ”* (Leyden November 1883), and it has since been often seen here by my 
E J. Bidi, 1891 ) as istant, Mr Reed, as well as by myself 


« 
Of course the opmion 1s no longer tenable that H and K can e 


PREVIOUS parts of this work have been noticed in these | be due to hydrogen, since the measures clearly show that the » 





columns It ıs more than thirty years since the last | companion to H belongs to the hydrogen semes But Iam ° ~ 
part of Miquel’s “Flora Indiz Batave” appeared, a | still sceptical whether they are due to calcium, at least m its ° 
work written chiefly in Latin, but the present publica- | terestital condition ° C A Young 
tion cannot be regarded as replacing it, or as being a | Princeton, NJ, US, October 20 š ° 
successor to it So far as we have tested this ‘ Manual,” 
it is a Dutch translation of the descriptions of the natural 
orders and genera in Bentham ana Hookers ‘ Genera a vfa Tempotary -Cyst in the Fresh-water 
Plantarum,” followed by a list of the species inhabiting ae andes e 
the Dutch Indies Locally it may be serviceable , but As I am not aware that the formation of a temporary chitinous 
what is wanted by botanists generally 1s a new descrip- ae has peen areno a be of EROL A a “oe 
OQilowIng obser ions may De oi some i & ew 
tive elaboration of the species of the region m Se R days*ago. Mr Latter, sqence master at the Charterhouse, kindly 
E forwarded to me three tubes containing a quantity qf Zolosoma 
By Sea-shore, Wood, and Moorland Peeps at Nature gae anu a They haar aunndant mt Tie drop of ° 
water contained Severai specimens , in the water OunG aiso a 
aA ward Step (London S W Partndgeand Co, still larger number of spherical bodies, which proved to be cysts, 


each completely filled by a smgle wom coiled once upon itself e ba 
THE author of this book, under his pseudonym “James | The cysts were perfectly colourless and transparent, and very 
Weston,” published in 1886 “Stores and Pictures of | thm-walled , one cyst was found empty, and had been ruptured 

Birds, Beasts, and Fishes”, and, two years later, a com- | by the worm m escaping from tt Twenty-six year’ ago Maggi e 
panion volume, “Stories and Pictures of Animal Life” | (Mem Soc ltal Sct Nat, 1865) described and figured some ® 

Both of these volumes, which were very popular, are now | bodies, oval in form, which he believed to be the co¢oons of 

gut of pnt In the present work they have been olosoma , embryos were found en these cocoons in different 
amalgamated, and the author has added to them some | Stages of development Prof Yejdovsky (Anéwrchkelungsgesch 

brief “ nature-papers” which he has contributed to various ios , Heft ai Prag, 1888) suggested the porabili thes heze 
periodicals The book 1s intended chiefly for young bodies were wally cysts, my own examination of what are, 


think, undoubtedly qysts in .2olosoma leads me to agree with 
people, and it ıs so pleasantly written that children who | Vejdovsky’s suggested mterpretation of Maggi’s figures® If the 


have a chance of reading ıt can hardly fail to find it at- | structures which I describe here are really cocoons, their form 
tractive They will obtam from ıt much interesting ın- | differs from that of the cocoons of all other Ohigocheeta, in being 
formation about all sorts of animals, and it will help them | spherical and withouig narrow process at either pole, more- 
to tealize*that even the most familia objects, when į over, 1t 1s-on the hypothesis that they are cocoons—a remarkable 
properly observed, may be worthy of close study The | comcidence that they should a// contain completely adult worms , 
e book ıs very carefully illustrated > finally, and this 1s of course conclfigve, the wtestınal tract of 
s the wormg contained vegetable detritus The cysts, as I believe 
them to be, are of about the size of a Volvox globator In this 
encysted condition*the worms might perhaps be easily trans- 
LETTERS GO THE EDITOR ported from place to place, I have found thaf they survived the 


° 
Z evaporation of the surrounding water upon a glass slide for a ‘ 
G [The Edua fup ttot -kold HE responnt oF ae PLORS: TE: sonsiderable period , the vorms were K enna movement . 
PEHE Y Pis correspondents viher can he undertake | X ithim ther cysts, so that ıt was quite easy to be syre that they 
to return, or t@ correspond with the writers of, rejected 


were alive Now this very species has a wide distribution 
s ee intended for this or any other part of NATURE which may perhaps be pacti accounted for by this hæ@ıt of ° 


oe Wo notice s a of anonymous communtcations | encystment, with regard to other fresh-water Agnelids which 
Note on the Chromosphere Spectrum have a wide range, guch as 7adzfex, it 1s possible that birds may 
Ww th inadvertently transport the tocoons from country to country It 
ITH the mew spectroscope of the Halsted Observatory, | 15 ngt known yet whether*Zolosoma forms a cocoon, though itis 
which has a 5 inch Rowland grating of 20,000 lines to the inch, tt 


robable, as the worm develops a clitellum But sexual maturit 
I Mave repeatedly observed of late that the bright chromosphere Soper to bea comparatively rare occurrence im Milisone. 
line, Angstrem 6676 9 (No 21n my catalogue of chromosphere | very few observers appear to have seen the sexually mature 
lines), 15 not coincidentyyyth the corresponding dark line of the | worms If this is so, the encystment of the worm may take the bd 
solar spectrum, but 1s ¢ess 7 efrangible by about one-third of a place of one of the secondary uses of the cocoon—namely, to aide 
emt of Rowland’s scale, This chromosphere line, therefore, | ın the diffusion of the species ° Frank E BEDDARD 
can ng longer be ascribed t® ifn, but must be due to some 








other substance as yet undetermined E k . 
I think there can be no doubt as to thee non-comêidence e Polytechnics and Recreation 
The interval Wetween the bright and dark lines vartes to some In Mr Oliver Dawson’s article on Polytechnics in your 
extent with qucumstagices, being usually less in the chromo- | issue of the 8th inst (vol aliv, p 547) he says ‘‘although 
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Aase ins@tutes ywbici make much of athletfcism and such 
matters @tract the largest proportion of students, the atrgnd 
ance gro raid m the class-rooms would not favourably compare 
we an institute cgrrying out a purely educational programme ” 
Ae Polytechnic ise mentioned in which, thougl® only seven 
studegts entered the class, ‘‘scoreg of young men could W found 
in the bilhard-room &nd gymnasium ” , and the opinion 1s ex- 
pressed fiat ewen the excellent work of the Regent Street 
Polytecffhic ‘ would be still better if 1t could be relieved of the 
recreativé dement ” 

May @ say a word for recreation, as the representative of a 
College which will eventually form part of the South London 
Polytechnic, and which has not been “started by a teacher,” 
but has grown up out of a purely recreative institution, for the 
Victoria Hall fthe parent of the Morley Memorial College) 1s 
nothing more, unless we use {fe word ın a very garrow sense 

It ıs a commonplace truth that the arm of education should be 
to develop the whole man, not to make mere intellectual experts 
any more than mere manual experts Swmely recreation has not 
only a legitimate but a very important place in this, especially 
where sedentary workers are concerned Those whose tastes 
are naturally styidious may with comparative safety be left to 
takejcare of themselves In these days, instruction of some sort 
may be had by most of those who set their mnds on it, and if 


e the? miss much which books or the living teacher would have 


* short there 


enable@ them to gain, at least their energy 1s not likely to be 
turned into hurtful channels Those who desire recreation can 
also get it, and with little exertion, but of what kind? If the 
gymnasium spoken of above had not been open, what would its 
scores of frequenters have been domg? Some, no doubt, might 
haye been ın class, improving their minds more than they are 
altkely to do in a gymnasium , but others, whosq youthful spirits 
need an oufet, would not have been much attracted by sigidy 
not associated withSetreation The mustc-hall, 6r some of the 
many forms ef betting now prevalent, would have been more 
likely to entuce them In the confined life of our towns it 1s no 
small good to provide athletic sports (apart from temptation to 
drink) as a safety-valve for boyish spirits, even 1f the good stops 
But it need not stop short Of course, there 1s 
danger lest the recreative side of an institute or Polytechnit 
should swamp th€ educational, unless care 1s taken to prevent it 
eA very simple rule, however, 1s sufficient forthis Our members 
are not allowed to use the gymnasium or recreation rooms unless 
they are oná fide students of at least one class It ıs not 
sufficient that they should Take a tchet fo. a class The 
registers arg occasionally looketl over, and if frequent absence 
from class is combined with frequent attendance in the gymnasium 
or recreation rooms, a warning, suspension, or even®xpulsion, 1s 
the consgquence We have found that onfy in an insignificant 
number of cases 1s ıt necessary to proceed o the last resort 
Our students as £ rule 1eĉe1ve an excellent character for steady 
work from such of our teaghers as are in a position to compare 
them with other students ‘‘I am tired @f teaching dads who 
are tiying not to learn,” said one who held an important position 
m a large educational establishment, ‘‘your fellows mean 
business , it’s a pleasure to teach them ” And the testimony of 
others 1s to the same effect ° 
If the moving spirits of a Polytechnic lovegwork themselves, 
and if they are careful to enlist the sympathy gf students, so as 
to lead them by example mathe: than drive them by rigid rule, 
then there is little danger of the institution degenerating into a 
mere place of amusement EMMA Cons 
Samuel Mérley Memorial College, Waterloo Road, SE, 
e October 16 
` Sieg 
e “ft WwW = Mg.” e 
I SHOULD like to take exception to Brof Greenhill’s statement 
in*your issue of September 24 (vol xliv p 493) that “afhen 
gopds are sold in commerce by weight, they are weighed in 
scales, and the weight is the same wherever the weighing 1s 
carried out, whether at the equator, or the poles, or .n the 
Moon, Sun, or Jupiter” In this country if 1s the commonest 
thing in the world to see geods sold ın commerce weighed in a 
spring-balance, which 1s also the universal kitchen weighing 
apparatus, and L 1@spectfully submit that the weight indicated 
would zot be quite the same in the Moon Sun, or Jupiter 
The appeal to the scales seems to me to be an attempt to 
throw dust in our eyes, as what Prof Greenhill really mgans 1s 
that two equal weights aie egual (not each the emne) wherever 
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the weighing 1s cafried on—a baldmce teing us nothang about 
the weight,*or pull downwérds, ofeeithe® one ° 

was fortunate in getting some of my first notions of dynamical 
measuremgnts,frgm ‘shomson and Tait, and hence the appearante 
of the “bloommg g” did not seefi uSpatural, for after I had 
learned how to megsure a foge properly in dynamical unfts, I 
was toldethat g pound’s weight = g poundals, or a gram’s weight 
= g dynes, which suffices for reduction to non-absobute units 
This, in my opmpion, 1s yirtually the same as Prog Slate’s sugges- 
tion I never could gee why g should appea® in dyrtamical 
formulas measure m absolute units, and at the end reduce to 
Of course this involves 
knowing what an absolut dynamical unit 1s, and it strikes me 
that’a few*mofe “horizontal ” experiments with spring-balances, 
graduatgd in poundals or dynes, and a little less thinking about 
arm balances, would go far to clear up difficulties in the minds 
of students °¢ ARTHUR G WEBSTER 

Clark Unnyersity, Worcester, Mass , October 14 


{It will be interesting to see 1f Mr Webster can devise a 
horizontal spring dynamometer which will record within 10 
per cent of the true value, also to know what corrections he 
would apply for the iertia, temperate, and fatigue of the 
spring, and how he would occasionally test the indications 
These difficulues have to be met in Diagrams given by Steam- 
Engine Indicators How does the Inspecto: of Weights and 
Measures test Spring-Balances in America?—A G G] 








Alum Solution 


° 

Prrups the following evidence of the artea? superouty 
of potash alum solution to distilled water in adiathermancy, 
when the electric aie ts the radiant and the “radiometer” a 
Crookes, may be of interest The same glass-sided cell was 
used throughout, and the difference of voltage between the em - 
bons (‘f Apostle”) was kept sensibly constant (40 volts) through 
the experiments Between each observation on the liquids the 
radiation from the arc was observed unimpeded, save by the 
glass of the radiometer, as recorded below The time was 
given by a metronome (previously examined for constancy) 
beating halfseconds No lens was used 











No of revolutions of ante m 
radiometer alms seconds se 
= Be Be. - te eet, Be) buy = ! au 
I Unimpeded radiation 25 | 160 
2 Through empty cell 25 254 
3 Unimpeded radiation 25 152 
4 Cell + water 2 820 
5 Unimpeded radiation 25 164 
6 Cell + water (secomd exw- e! 
periment) 25 | 832 
7 Ummpeded radiation 25 160 
8 Cell + alum solution 5 | 43,200 
(time of two revolu- A 
tions actuallytaken ) | 
9 Unimpeded radiation z 25 160 
n 4 i SM s 





‘Lhe current throughout was 64 amperes, thickness of each 
glass plate 1 5 mm, thitkness of solution 50 mm , distance of 
radiometer from arc 1 metre T C PORTER 

Eton College, October 29 A e 





e 
The Salt Lake of Aala Pakar 


I HAVE recently made an analysis of the water of the salt 
lake of Aalia Paakai, near Honolulu, and have thought that the 
results might be of interest to the readers of Nature The 
lake occupies the crater of an immense etufa cone, who8e ejecta 
cover several square miles, and aie especially remarkable for 


containing numerous aggregations of &rfstalline*ymuns of puree e 


olivme The lake is just at mean sea-level, and ts scarcely” a 

mile distant from the ocean buğ thete is evidently no Iree? 

communication with the waters of the sea A 
Durwg the dry months crusts of salt are deposited, sometimes 

six inches or more im thickness, on the bottom ofgthe lahe, and 

the salt has at times been taken out for use In the rainy season 

the salt ıs wholly redissolved “The crust of salt 1s at the present 
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time Siongone to threg meise thick, and the ater 1s, of course, 
asaturatd brine It % interesting to note, however, that it 
does not correspond in composition with the water from the 
oeegn Like the Dead Sea, the lake opntagng an, excessive 
quantity of calcium salty * 

The igterior of the crater basin 1s crusted ingmany places with 
deposits of c&rbonate of calcium, ‘proving that it was at ene time 
occupiedeby a highly cafcareons water, probably of high tem- 
perature I heve given in connection with the results of my 
andlyss, whiclyextends orly to the constituents present ın large 
amount, an analysis of concentrated sea-water from the salt 
works of Kakaako, and a®average of a number of analyses thay 
have been made of the waters oF theeDea@ Sea. These latter 
sometimes contain a larger proportion of sqlids tan the average 
figure, but m no analysis that I have seen has the quanfity been 


as large as that found in the water of Aaha Paakai 
e 




















Ww ncentrat 
Corsets Vaiirgake Beade" | aavan 
{ 
i” | ==—-]| -=-- 
Grains per , Grains per Grains per 
AR gallon ° gallon gallon 
Chloride of sodium 6989 5137 13239 
Chloride of calcium 7742 ; 2077 Absent 
Chlonde of magnestum| 7790 | 8235 3779 
Bromide of magnesium 99 l 208 , 57 
Sulphate of magnestum| Absent Absent ' 2478 
Sulphate of calctum 34 ' 58 22 
Chloride of potassium 156 j 736 534° 
Total solids 22,810 16,451 20,109 
Weight of one wine 
gallon (approximate), 73,044 i 68,900 72,180 
Honolulu, October 16 A B Lyons 





Aferetrix, Lamarck, 1799, versus Cytherea, Lamarck, 1806 


IN the notice of Mi Newtons ‘List of Mollusca,” m 
NATURE of October 29 (vol xlv p 610), I read as follows — 
“ Many old favourites have been thus relegated to obscurity, 
whilst fresh names, dug up from some forgotten corner, have, 

“by the law of priority, tahen their places ‘ILus, Meretrix, 
Lamarck, 1799, takes the place of h's better-known Cytherea of 
1806, the latter having been apphed by Fabricius, in 1805, toa 
drpterous insect ” 

The Dupteron Cytherea obscura, Fab 1805, was de- 
scribed nine years later than Autro obser tts, Latreille (1796), 
which 1s the same species Meigen, in his principal work 
(1820), acknowledged the putority, and the insect has been 
called A7wfz0 ever since As the typicat species 1s the same for 
both genera, there 1s no chance whatever for Cytherea to be 
resuscitated, and it may well remain as the name of the Mollusk 
Tgmost heartily agree with the opinion of the reviewer, that ‘‘10 
would be an immense gain 1f every name pioposed to be altered 
had to pass through a regularly-constututed committee of mnves- 
tigation before ıt was accepted angi allowed to pass current ” In 
sach a committee, besides rzor i/y, two other paramount scien- 
tific interests should be consulted, and they are—confenzaty and 
authority eC R OSTEN SacKEN 

Heidelberg, Nowember r 


è A Plague of Frogs. 


I HAVE just read with great interest the letter m NATURE of 
the 5th inst Yp 8), signed R Haig Thomas, à propos of frogs 
gntering his cellar 

Duging the past seven years I have resided ın three separate 
lodgiygs (eo two beifg within half a mile of the othei), each 
having a small gardep „at the back surrounded by a solid wall 


® The lowe& ‘of these was about 5 feet, and in two cases the 


ə -walls were quite bare 


* made its appearance, and always during very wet weather 


In the third case there were creepers 
But in aW tl@ee cases has one frog suddenly 
To 


on both sides 


account for their entrance has completely puzzled me *® 
° B A MUIRHEAD 
Pall Mak Club, Wateiloo Place, November 8 
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® Red Light after Suasat = . -% 


e s e 
FHERE was at Lyons, N Y Plast evening, a magnificent ditt 
play of red light simular to the sunset glows Which attracted so 
much attentyon a few years ago The enturgweStern sky wixof 
adeepplurid red, resembling a conflagration, for three-quarters 
of an hour or more after sunstt e M A VECER 
Lyons, N Y , October 30 A 
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Topical Selection and Mimicry ® * 


WILL you permit me to make a few remarks dh D? A KR 
Wallace’s review of my book (‘On the Modification of Organ 
isms”) which appeared in your journal on April g last (vol xl 
p 529)? I cannot disguise from myself the fact that ın attempting 
any reply I labour under great dwadvantages first, in having 10 
combat the statements of such a high authority as Dr Wallace , 
and secondly, ın writing as I am from the Antipodes, my reply 
cannot reach your readers fot at least three months after the 
publication of the review in question Nevertheless there aree 
two statements made by him which demand some notice from mc 


The first is that I have misrepresented Darwin's views on the e, 


question of natural selection My reply to tĦis ıs distinct and § 
emphatic The references to Darwin in my book are absolutely 
correct there is no misrepresent{tion , there 1s no misquotetion 
In every reference to Darwin’s views I gave the pagegand the® 
edition from which the quotation was taken In writmg my 
book I was perfectly aware how important 1t was to start with a 
clear understanding of what Darwin meant by the term natural 
selection, and I was at the utmost pains to quote his exact words 
m every reference I made to him It is not my faut 1f Darwin 
did not give a clear or consistent definition of natual selection, e 
or that he confounded cause with effect, as when gt one time ht © 
defined naturgl <electson as “ the strugglg fer existence,” and at 
another time as ‘‘ the survival of the fittest” I,can therefore 
with the utmost confidence refer your readers to the book itself 
in confirmation df what I here state 

Dr Wallace has also been good enough to give, as a sample 
of my ‘‘teaching,” a part of a sentence of mine on the subject ofe 


emimicry He says your readers ‘‘ may estimate the value of 


Mr Syme’s teaching by his explanation of eumicry, which 1s, 
that natural selection has nothing to do with it, but that insects « 
choose environments to match their own colours He tells fs 
that these extraordinary resemblances only occur amofig insects 
that are sluggish, and that ‘to acount for the likeness to special 
objects, animate or inanimate, we have only to assume that these 
defenceless creatures have intelligence enough to perceive that 
their safetyslies ın escaping observation ’” e 
Now I did not state that these extraordinary resemblances 
occuned only among msects , what I said was that théy occurred 
“chiefly ” among insects Ilam aware thats judging from Dr 
Wallace’s stand-point, I may have, disposed of the subject of 
mimicry in a somewhat off-hand way, and for the simple reason 
that I ryaided mimicry as a subordinate branch of the more 
important subject of protective coloration, which I had treated at 
some length, and in adopting this course I®was taking as my 
guide Pr Wallace himself, who has elsewhere stated that ‘‘ the 
resemblance of one animal to another ıs of exactly the same 
essential nature fs the resemblance to a leaf, o1 to bark, or to 
desert sand, aid answers exactly the same puipose” (“Natural 
Selection,” p 124, 2nd edition) So far, then, I may presume 
that Jam m good company To understand what I said about 
mimicry, therefore, ıt 1s necessary to know my views on protec- 
tive coloration Protective coloration I regarded as, ın certain 
cases, the result of heat and light acting on the pigméMt cells, 
and, ın other cases, the result of what, for want ofa better name, I 
may call topical gelection—-that 1s, the selection by the anımal 
of its environment QByrously, this environment would be a 
caye: or background which would enable the animal to eggape- 
observation, as by that means many animals, especially such as 
are not possessed of great speed or great powers of flight, might 
elude their enemies, or, 1f Carmivora, mgbt steal upon their 
piey unawares No doubt there 1s ‘omething captivating in the 
idea of a universal cause to which every change in the orgarfic 
world may be referred , but it 1s surely contrary to the rules of 
nght reasoning to mvoke the aid of aggreater force than 1s 
necessary to account for a given result This ıs what the ° 
Darwinfst does, however, 1n order to explain the phenomena of 
protective coloration and mimicry Itis well known, however, 
and et has keen pointed out by Dr Wallace himself, that certain , 
e 
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vefieties of®rotecpvelyæoloured mmsects are frequdhtly confined to 
very lumte@ areas Some*w:ll only be found an a certain speges 
of tiee or plant , others only on rocks or a stone wall of some 
pamipular coloug , gthers, again, only on small patches of so.l or 
gravel, while a sh@t distance from these there nfy be other 
objects differently marked, which ay be frequented by Phsects 
altogether different ım @olour, although belonging to the same or 
to an alef species Are we to suppose that every tree, plant, 
rock, every stone wall, and every distinctrve patch of soil or 
gravel, haf Heen the scene of natural selection? There 1s no other 
conclusiqn open to the Darwimist But when it is considered 


«that natural selection may take hundreds of thousands or even 


millions of years, to effect a given result, the strain upon our 
forbearance must be great when we are asked to believe that 
this process 1s the only one we have to reckon with If the 
phenomena can be accounted fér by a shorter or ympler process, 
why should the longer and more complex one be isisted on? Is 
it not more reasonable to supposg that animals have sufficient 
ntelligence to fly to, and remain in, the place where experience 
has shown they are least exposed to observation? Can anyone 
doubt that animals possess such knowledge? How otherwise are 


°° we to explain thesaction of the butterfly, for :nstance, m darting 


S ade of leaves 


* at once when disturbed to some object which resembles itself, 


and then lying perfectly still, when one might m vain attempt to 
efind ft, although within a few mches of 1t? 

This vfew also receives corroboration from the fact that many 
unprotected animals render themselves inconspicuous by 
covering themselves with materials which resemble then environ- 
ment Thus certain Lepidopterous larvæ form cases for 
themselves out of the fragments of the substance on which they 
feedy the cases of the larvæ of the Psychidz for instance, being 

og of brown grass stems, those of the Essex 
emerald moth*of fPagments of leaves spun together with silk, 
certam speci® of sea-ufthins and many Mollusca cofer themselves 
with grams of sand, shell, and bits of stone, while, according to 
Poulton, certain species of crabs fasten species of seaweed to 
their bodies for the same purpose 
e opical selection will also explain the protective coloration of 
certain vertebrates, as 1abbits, hares, and deer Thus Mr H 
A Brydon, who has an extensive acquaintance with the habits® 
of deer in South Africa, writes (‘‘ Kloof and Karoo,” p 298) as 
follows — 

t“ In some localities where the ‘zuur veldt’ clothes the upper 
parts of the mountains, and the ‘rooi’ grass the lower portions, 
the vaal and the roo: rhebok may be found on the same mountain- 
side, but each adhering to its own pecuhar pasturage When 
th@hunters come upon the ground to shoot, the roor rhebok 
ımmediately fly from their lower slopes to the hghér ground of 
their greyebrethren, and the two species afe seen galloping in 
close company over the mountain heights If the hunter rests 
quietly after his shot and looks about hum, he will presently 
see the two kinds of antelepe, as soon as they think they may 
safely do so, separating, the roo: rhebok®quitting thg ‘vaal’ 
pastures, and betaking themselves again to their own feeding- 
giounds, To thighabit theyemvariably adhere, and will not 
delay therr departure an insfant longer than their safety admits 
of If the vaal rhebok ın turn are driven out of thir own 
ground, they pursue exactly the same tacts, and will on 
no account remain for long in their red brethrens territory ” 

The occurrence of so (any trimorphic and polymorphic 
varieties of the same species have always been a puzzle to 
Darwinists, as the numerous varieties which the Darwmian 
theory postulates evould all be killed off py natural selection, 
exceptghe ‘‘ fit”, but according to the tneory which I have 
advanced, most, variations would find their appropriate environ 
ments and hve” If this theory of topical selection be correct, 
its appfication to the phenomena of muimicry“is obvious We 
have only to suppose that one animel may find safety in 
ass@ciating with another animal to which ıt has some res4in- 
blagce, without mvokmg the aid of either mimicry or natural 
selection 

I shall not attempt to reply to the other remarks of yom critic 
(yrther than this, that no one who contents himself with read- 
ing Dr Wallace's review wil be able to farm®the slightest idea 
of the views put forth m my book That it has taken a lifetime, 
as Dr Wallace cor@ctly enongh says it has, to build up ‘‘ the 
vast edifice” of Darwinism 1s surely no guarantee of the truth 
of that system, and certamly no reason why ıt should be above 
enticism, as my reviewer seems to think it should be Š 

Melbourne, 1891 Davro SYME 
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Mr SYME nowesays ‘‘The meferengs to Darwọp ny my 
book are dbsolutely correvt,” and—‘*®In every refesence to 
Dafwin’s views I gave the page and thg edition from which the 
quotation vase taken” Assertions, howevei, are not progfss, 
but 1f Mr Syme will pomt out wifere sDarwin defines natural 
selection as ‘‘ the struggle for existence,’ an@ wheregDaswin 
‘insists éhat variations are created by natural selefion,” state- 
ments which occur at p 8 and p 1$ of Mr Syme’s book, I 
will acknowledgg that I have misrepresented hign Otherwise 
I see nothing that requwes modification m my aglicle But as 
Mr Syme claims to have taken ‘‘the utmost pains” to quote 
Parwin’s exact words, I will refer to @ther cases Atp 12 he 
says,‘ The second? asswmption is that favouably modified 
individuals*shofild be few ın number, ‘two or more’ ,” and for 
this he rgfers to ‘ pants and Ammals under Domestication,” 
vol 1 p 7 The true reference 1s to vol 1 p 7, where Darwin 
says ‘Now, we suppose a species to produce two or more 
varieties, and these in course of time to produce other varieties, 
&c” Here we see that Mr Syme puts ‘‘individuals” in 
the place of ‘‘ varieties,” and thus makes Darwin appear to 
say the exact reverse of his main contention, which 1s, that 
ordinary variability occurring in large numbers of individuals, 
not single sports, are the effective agents in the modification of 
species 

Again, at p. 102, Mr Syme says, when discussing cross- 
fertihzation and variability ‘*No doubt self-fertilization 1s a 
great factor m producing uniformity of colour That this 
uniformity ıs not due to the plants having been ‘subjected to 
somewhat diversified conditions,’ as Darwin intimates, 1s shown 
by the fact, &c” But Darwin, as every student knows, said 
exactly the reverse of this—that the somewhat diversified con- 
ditions produced varzabziily, and Mr Syme’s great efforts to 
understand him and to quote him correctly again fail of succese 

One more example 1s to be found at p 110, where he says 
‘ Darwm has distinctly laid down the prinarple that 1f it can 
be proved, by a single mstance, that one organism exists for 
the benefit of another organism, his whole system would fall to 
the ground ” But the statement made by Darwin was, that 1f 
any part of the structure of one species could be proved to have 
been formed for the exctseve good of another species ıt would 
annihilate his theory (‘‘Ongin,” 6th edition, p 162) Mr Syme 
omits the essential word ‘cxclusively,” and thus appears to have 
a strong case against the theory 

As an example of general misrepresentation, I will refer to 
p 86, where Mr Syme states that ‘‘the Darwmist ” ‘ carefully 
ignores the facts which pomt in the opposite direction” (of the 
necessity for insect fertilization of flowers) , and on the next page, 
after referring to cleistogamic and other self-fertilized flowers, 
he asks ‘* Why does the Darwinist omit mention of such 
structures as these?” But he does not refer us to the Darwinists 
in question who, while discussing insect fertilzation, “carefully 
ignore”? self-fertilization,, and as his statement will be taken to 
include all, or at least tit majority of Darwinists, 1t must be held, 
by those who are acquainted with the facts, to be a very absurd 
musrepresentation 

Other examples might be given, but these are suffieient Jo 
support my statement that Mr Syme has both misquoted and 
musrepiesented Darwin 

‘Lhe exposition of his theory,of ‘‘ topical selection” to explain 
the phenomena of mimicry, as given ebove, may be left to the 
judgment of the readers of NATURE 

° ALFRED R WALLACE 
° 





PROF PICTET’S LABORATORY ýT BERLIN "e 


T has often been remarked that purely scientific re- 
search frequently bears fruit of practical value A fresh 
illustration of this fact 1s afforded by the work of Prof. 
Pictet, the emment man of science of Geneva, who fs 
turning to practical account the apparatus byewhich, in 
1877, he first reduced hydrogen and, gxygen to the ‘iquid 
state 
lished, on the scale of a small dactery, what he terms a 
“Jaboratoire à basses températures” The following ac- 
count of the work carried on and the results obtained 1s 
taken from papers read by the Professor befoge different 

scientific Societies of Berlin. 
The refrigerating machinery, driven by several powerful 
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At Beiln, where he now resides, he Mas estabe © 


e tion of liquids, the latter 1s to be preferred 
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steaffi-engines, 1s 1gtendesl to withdraw heat from the 
objects ender observation, and t9 keep them af any tem- 
perature between ~2qQ° and —200° C as long as may be 
regained Prof Pictet’s experience has [ede him to the 
gonclusion that amogtg the refrigerating agents known, 
sucl? aswargfaction of gases, dissolution of salts, evapora- 
‘A long 
course of research has further enabled him to choose the 


® e most convenient from amongst the great nfimber of suit- 


> 


able fiquids.° In order to avoid the great pressure re- 
quired in handling the @ughly evaporative substances of 
lowest boiling-point which servee to ‘produce extreme 
cold, it ıs necessary to divide the diffe ence’ of ttemptra- 
ture into several stages Each stage is fitted with 
especial apparatus consisting of an air-pump worked by 
steam, which drains off the vapours of the Quid from the 
refrigerator, and forces them into a condenser, whence, 
reduced to the liquid state, they are again offered for 
evaporation ın the refrigerator Thus the liquid, without 
any loss beyond leakage, passes through a continuous 
cucuit, and the operations can be carried on for any 
length of time The hquid made use of for the first 
stage ıs the miature of sulphurous acid and a small 
percentage of carbonic acid called “ diguzde Peetet” Itis 
condensed at a pressure of about two atmospheres in 
a spiral tube merely cooled by running water Oxide of 
nitrogen (laughing gas) ıs the liquid chosen for the 
second stage Its vapours are condensed in the 
same way at a pressure about five or six times as great 
in a tube maintained at about — 80° by the action of the 
füst circuit As medium for a third stage, ın which, 
however, continuous cuculation has not yet been at- 
tempted, atmospheric air 1s employed, which passes into 
the liquid state at a pressure of no more than about 
75 atmospheres, provided the condenser 1s kept at — 135° 
by the first two cucuits The evaporation of the lique- 
fied air causes the thermomete1 to fall below — 200° 

By this combination quite new conditions for investi- 
gating the properties of matter are realized In various 
branches of science new and surprising facts have already 
been brought to light | Many Jaws and observations will 
have to be re-examined and altered with regard to changes 
at an extremely low temperature 

For instance, a remarkable difference was noted in the 
radiation of heat Material considered a non-conductor 
of heat does not appear to affect much the passage of 
heat into a body cooled down to below —100° Or, to state 
the fact according to Prof Pictet’s view “The slow 
oscillations of matter, which constitufe the lowest degrees 
of heat, pass more readily through the obstruction of a 
so-called non-conductor than those corresponding to a 
higher femperature, just as the less intense undulations 
of the red light are better able to penetrate clouds of dust 
or vapour than those of the blue” If the natural rise of 
temperature in the refygeratér, starting from —135°, 1s 
néted ın a tracing, and afterwards the same refrigerator 
carefully packed in a covering @f cotton-wool of more 
than half a yardein thickness, and cooled down afresh, 
and the 11se of temperature again marked, on comparing 


® .°*the tracings hardly any difference will be found ın the 


tvo curves up te — 100", and only a very shght deviation 
even upto — 50° On this ground it 1s clear that the utmost 
limit of coldethat can possibly be attained ıs not much 
lower than that reached in the famous experiment of 
liquefaction of hydrogen The quantity of warmth which 
hourly, floads a cylinfer 1250mm high by 210mm wide 
(the size of the refgerator) at —80°, 1s no less than 600 
* calories, ahd no packing will keep it out At a lower 
e temperature, the radiation being even greater, the power 
of th® machinery intended to draw off still more heat 
“would have to be enormous And as z273 15 absolute 
zero, the ugmost Prof Pictet judges to be attainable 1s 
about — 255° į 
As an example of the surprising methods which the 
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1efiigerating Machine pexmıts the inwspggtor tê empl, 
it may be mentioned that, in érdew to measure the 
elasticity of mercury, Prof Paalzow had the metal cast 
into the shape of a tuning*fork, and frogenehard enough 
for the pufpose in view On this ocd&sion it appeartd 
that quicksilver can be shewn in a crystalhzed state, the 
crystals being of a beautiful fern-lke appearance. * 

Glycerine was hkewise made to ciystallize , and@ognac, 
after having been fiozen, was found to possess thgatepeculiat 
mellowness commonly only attained by long keeping 

But the most important application of the réfngeratin 
machinery has been the purification of chloroform, under- 
taken by Prof Pictet at the instance of Prof Liebreich, 
of the Pharmacological Institute, Berlin® Chloroform 
has hitherto bgen considered & most unstable and easily 
defiled substance The action of sunlight, the glight 
impurities retained from the different processes of manu- 
facture perhaps the mere settling down during protracted 
storage, have invariably resulted in a more or less marked 
decomposition, By the simple process of crystallization 
this unstableness 1s got ud of, and a fractically un- 
changeable liquid 1s produce: The crystals begin to 
form at — 68°, first covering the bottom of the vessel, and 
gradually filling it up to within one-fifth of the whole 
volume This residue being drained off. the frozen part 
is allowed to melt unde: cover, so as to exclude the 
atmospheric moisture Chloroform thus refined has, by 
way of testing its durability, remained exposed on the 


roof in a light brown bottle from November till Jane , 


without the slwhtest sign of decompositien 

Prof Pictgt has already taken stegs to introduce his 
process into manufacture, and proposes tq apply the 
principle to various other chemical and techn.cal objects 
Sulphutous ether, for mstance, has by a simular process 
been produced ın a hitherto unknown degree of purity 
At the same time, the Professor continues eagerly to 
pursue the various purely scientific inquiries with which 
he started R pu Bofs REYMOND 





RESULTS OF EXPERIMENTS AT ROTH- 
AMSTED ON THE QUESTION OF THE 
FIXATION OF FREE NITROGEN? ° 


FROM the resu&s of the experiments of Bousgingault, 

and also of those made at Rothamsted under con- 
ditions of sterilization and inclo$ure more than thuty 
years ago, Sir J B Lawes and ¢he author had always 
concluded that at afiy rate om agricultural plants did not 
assimilate free nitrogen They had also abundant evidence 
that the Papihonacez, as weM,as othe» plants, derived 
much ytrogen from the combined nitrogen in the soil 
and sub-soil] Still, they had long 1ecognized that the 
source of the wÊole of the nitrogen of the Papilonaceze 
was not explafhed, that there was, in fact, “a musseng 
ink” | They were, therefore, prepared to recognize the 
importance of the results first announced by Prof Hell- 
riegel in 1886, and they had hoped to commence experi- 


ments on the subject in 1887, but they had not beeg able @ 


to do so until 1888 Those first results spowed a con- 
siderable formation of nodules on the roots, and com- 
cidently great ma of mitrogen, in plants grown if sand 
(with the plant-ash) hen it was microbe-seeded by a . 
turbtd watery extract of a rich soil is 
In 1889 and since, they had made a more extended 
series The plants were grown in pots in a glass-house 
There were fou pots of each description of plant, one 
with sterilized saħd and the plagt-ash, two with the same 
sand and ash, but microbe-seeded with watery extract, 
for some plants from a rich gaiden sork for lupins from a 
sandy sql in which lupins were growing luxuriantly, and 
* Abstract of a paper read before the Agricultural Chemistry Section of 


the Naturforscher Versammlung at Halle aS, by Dr J H Gibert, 
E RS, September 24 1891 e 
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fot some @ther blante from soil where the p&rticular plant 
was growħhg Ineall, fh 1889,and subsequently, they had 
grown in this evay four descriptions of annual plants 
—ifamely, peas, beans, vetches, and yellow Iypins, and 
fofr descriptions ®of longer life—namely, white gover, 
red c$Èver, sainfoin, and lucerne Enlarged photograph’ 
of the*abawe grgund-growth, and of the roots, of the peas, 
the vet@hes, and the lupins, so grown, were exhibited 


at thegconclusion Still, as in the peas grown in sand, 
the percentage of nitrogen in the dry substance of the 
nodules was very much reduced at the conclusion In 
the cast of the plant of longer life, the safifoin, there was, 
both in sand and ın soul, very great®increase in the nup- 
ber* of nodules, and ın the actual amoun: of dry substdhice 
ané of nitrogen in them, as the growth progressed The 
percentage of nitrogen in the dry substance of the nodules 


exhausted and contained a less percentage of njtrogen, 
others contained a high percentage, and were doubtless 
new and active Thus, the results pointed to the ipter- 
esting gonclusion, that, in the case of the anhual, when 
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the seed 1s formed, and the plart morg or less expausted, 
both the actual amount df nitrogen fh the nodules@and its 
percentage in the dry substance, are greatly reduced, but 
that, witle the plait of longer pfe, although the earleet 
formed nodules become exhausted, ethers are constantly e 
produceg, thus providing fos future growth? èe ° 

As to the &xplanation of the fixation of free njtrogen, 
the facts at command did not favour the re that 


lines of investigation which are being carned out 


—— ? 


FOSSIL BIRDS IN THE BRITISH MUSEUM? 





JT 1s always a matter of extreme interest to trace back 
any group of beings to their first recorded appearance 
in geological history, and the task’ becomes ethe, more 


* also showed, even in the sand, comparatively little reduc- | attractive in proportion to the ramby of the, organism 
tfon, and in soil even an increase I fact, separate | sought for g . °’ 
analyses of nodules of different character, or in different The fossil remains of birds, hich form the subject of * 

Z . conditions, showed that whilst some were more or less | Mr Lydekker’s Catalogue, constitute nearly the smallest , 


A “ Catalogue of thee Fossil Birds m the Bntish Museum (Natural 
History), Cromwell Road, SW” By Richard Lydekker, ®A, FGS, 
FZS Pp xxvu and 368 (London Printed PX Order of the 
Trustees Longmans and Co , B Quaritch, Ash& and Co ® &egan Paul 
and Co , 1?91 ) 5e 


Withoute microbe-seeding there was neither nodule- | under the infilhence Sf the symbiosis the gigher plant è 
formatiqn nor any gain of nitrogen, but with microbe- | itself was enabled to fix the free nitrogen of the air by 
seeding there was nodule-formation, and, comcidently, | ys leaves Nor did the evidence orint to the conclusion 
* “considerable gain of nitrogen that the nodule-batterm became distirbuted through the 
As, however, in this exact quantitative seues, the | soil and there fixed free nitrogen, the compounds of 
plants were not taken up yntil they were nearly ripe, it | nitrogen so produced being taken up by the mgher 
was obvious that the roots and their nodwles could not | plant It seemed more consistent, both with experimental 
* be examined during growth, but only at the conclusion, | results and with general ideas, to suppose that the nodule- 
when ıt was to be supposede that the contents of the | bacteria fixed free nitrogen within the plant, and that the 
modules would be to a great extent exhausted Another | higher plant absorbed the nitrogenous compounds pro- 
® series was, therefore, undertaken, ın which the same four | duced In other words, there was no evidence that the 
’ ® annuals, and the same four plants of longer life, were | chlorophyllous plant itself fixed free nitrogen, or that the 
e grown in specially made pits, so arranged that some of | fixation takes place within the soil, but ıt was more prob- 
the plants of each descripyon could be taken up, and | able that the lower organisms fix the free nitrogen If 
ether roots and nodules studied, at successive periods of | this should eventually be established, we have to re- 
growth ® the annuals at three periods—-namely, first when | cognize a new power of living organisms—that of as- 
active vegetation was well established, secondly when it , si:milating an elementary substance But this would only 
was supposed that the point of maxtmum accumulation | be an extension of the fact that lower organisms are 
» had been approximately reached, and thirdly when nearly | capable of performing assimilation-work which the 
ripe, and the plants of longer life at four periods— | higher cannot accomplish , whilst it would be a further 
e nanfely, at the end of the first year, and ın the second | instance of lower organisms serving the higher Finally, 
e year when agtiv@ vegetation was re-establisited, when the | ıt may here be observed that Loewhas suggested that the 
point of mgximune @ccumulation had.been_yeached, dhd | vegetable cell, with its active protoplasm, if ın an alkaline 
lastly when she seed was nearly rpe Each of the eight | condition, might fix free nitrogen, with the formation of 
descriptions of plant was grown in sand (with the plant- | ammonium nitrite Without passing any judgment on 
ash), watered with the extract from a rich soul, also ina | this pont, 1t may be stated that ıt has frequently been 
mixture of two parts rich garden soil and one part of | found at Rothamsted that the contents of the nodules 
sand In the sand the infection was comparatively local | have a weak alkaline reaction when in apparently an 
and limuted, but some of the nodules developed to a great” | active condition—that 1s, whilst still flesh-red and 
size on the ‘roots of the weak plants so grown In the | glistening . 
mch soil the infection was much more general over the As to the importance of the fixation for agriculture, 
whole area of the roots, the nodules were much more | and fot vegetation generally, there ıs also much yet to 
numerous, but generally very much smaller Eventually | learn It 1s obvious that different Papilionaceze growing e 
the nodules were picked off the roots, counted, weighed, | under the same external conditions manifest very dif- 
and the dry substance and the nitrogen in them deter- | ferent susceptibility to, or power to take advantage of, the 
mhed ` symbiosis The fact, as shown by Prof Nobbe, that 
Taking the peas as typical of theeannuals, and the | Papihonaceous shrubs and trees, as well as herbaceous 
sainfoin of the plants of longer life, the general result | plants, are susceptible to the symbiosis, and under its in- 
was, that at thé third*period of growth of the peas im | fluence may gain much nitrogen, ıs of interest from a 
sand the amount of dryematter of the nodules was very | scientific pomt of view as serving to explain the source of 
much dimimished, the percentage of rfttrogen in éhe dry | some of the combined nitrogen accumulated threugh ages 
matter was very much reduced, and the actual quantity | on the surface of the globe, and also from a practical 
of nitrogen remaining in jMe total nodules was also very | point of view, since, especially in tropical countries, such =, 
much reduced In fact the mitrogen of the nodules was | plants yield many important food materials, as well as 
almostexhausted The peas grown ın rch soul, however, | other industrial products 
maintained much more vegetative act.vity at the con- In conclusion, it will be seen that the experimental 
clusion, and showed a vegy great increase fi the number | results which have been bfoughtgforward constitute only 
of nodules from the first to the third period , and with | a small proportion of those already obtained or yet to be 
+ this there was also much more dry substance, and even | obtamed at Rothamsted, but they have been selected as « 
a greater actual,quantity of nitrogen, in the total nodules | bemg to a great extent typical, and iustrative of the 3 
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group of gertebrate fpssils known ; indeed, it 1s only within 
the last hirty-five yeafs that any*considerable ‘humber, of 
species had been recorded 

“Bhat the existence of birds at the patiod of the 
Secondary rocks showld have been first intimated by their 
foot-prihis maf seem strange¢ but as far*back as 1835 a 
notice appeared in Selman's American® JouPnal of 
Sceence Stating that Dr Deane had digcovered zm- 
pressions reseyibling the feet of birgs upor some slabs of 
Triassic sandstone from Connecticut Dr Hitchcock, 
who was the first to sulemit these tracks to careful scien, 
tific examination, concluded that they Had been produce 
by the feet of birds which must have peen °at feast Your 
times larger than an ostrich The gieat size of gome of 
these foot-prints, however, presented at the time an 


obstacle to their acceptance, notwithstandiig the fact of | 


their exhibiting the same characteristic number of toe- 
joints as exist ın the feet of living tridactylous birds-— 
namely, three phalangeal bones for the inner toe, four for 
the middle, and five for the outer one 
The subsequent discovery of the entire skeletons of 
great wingless birds in New Zealand has, to some extent, 
destroyed the force of this objection as to their size, 
nevertheless, ıt seems more probable that these ım- 
pressions weie made by some of those gigantic Dino- 
saurs whose remains have been m later years met with in 
such abundance in the Secondary rocks of the American 
continent, many of which were bipedal in their method of 
progression, their fore-limbs bemg exceedingly short, and 
but il adapted for use in walkmg The himd-foot in 
Jguanodon and in some others was tridactylous, and 
agreed in the number of toe-bones with the foot of the 
Dinornis and other flightless birds But between the 
discovery of the reputed foot-prints of birds in the Con- 
necticut Valley sandstones, and the finding of true bird- 
remains in Secondary rocks, a long mterval of time has 
elapsed Some supposed bird-bones from the Chalk of 
Burham, near Maidstone, were figured and described as 
long ago as 1845 by Dr Bowerbank, under the name of 
Cunolornzs, but these proved to belong to a gigantic 
»Pterodactyle, and not to an albatross The same fate 
befell Dr Mantell’s Wealden bird (Paleornzs ciftin, 
1844), now also transferred to the Ornithosauria by Mr 
Lydekker 
Passing over some fragmentary remains, discovered in 
1858 by Mr. Lucas Barrett in the Greensand of Cam- 
bridge, referred to birds, we come in 1861 to the dis- 
covery, announced by Dr H von Meyer, of the impression 
of a single feather upon a slab of hthographic stone from 
Solenhofen, Bavaria, followed in 1862 by the description 
by Prof Owen of the skeleton of a remgrkable long- 
tatled bird from the same formation and locality, the 
Archaeopteryx macrura This, which 1s still the earliest- 
known avian fossil, ıs also the most generalized bird 
kgown , and the discovgry, twéhty years later, of a second 
example only serves to confirm the correctness of the con- 
clusions which bad been arrived et from a study of the 
first-found example 
That ıt was clothed ın feathers serves to prove the true 
vian characte?’ of the fossil, no reptile having been met 
with possessed @f such epidermal structures The remark- 
able features are that the jaws were armed with conical 
enamelled t@eth implanted in distinct alveoli (see Fig 1), 
the three metacarpals in the manus are separate and the 
phalayges are free (not anchylosed, as in modern birds), 
and eachef the thrte digits was armed with a terminal 
e claw; thg gentra of the vertebre are amphiccelous, 
there are twenty free vertebree in the tail, which 1s longer 
® than the body, eacheverigbrg bearing a pair of feathers, 
, and the tail does not terminate m a pygostyle, like most 
modern birds x e 
From these, and other anatomical characters, Archazo- 
Dpieryx has heen plgced in a distinct order, the SAURURA, 
or lizard-tailed birds 
° Wo. 1150, VOL. 45] 
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The next infportant bird discovenegfrgm the Secondgry 
rocks were those made m Beals America by Paof. O € 
Marsh, in 1870, from the Upper Cretageous strata of 
Kansas, U S , by which wé became acquainted with two 
most goni and important types, the@/Vesferornzs atd 
tlte Jchthyornzs Both of «hese birds are remarkable as 
having their jaws armed with teeth The former, Hesper- 
orms) had the teeth rmplanted in groovês, it hed only 
rudimentary wings, a flat keel-less sternum, agd,saddle- 
shaped vertebrae It was a huge fish-eating diver, nearly 
6 feet high, probably resembling in appearande the 
and grebes (see ae 2) 

The latter (/chthyornzs) was a bird of powerful flight, 
having well-developed wings and a strongly-keeled 
sternum, itSejaws were armed with teeth in distinct 
sockets, and the vertebrae were biconcave (see Fig 3) 

By far the greater preportion of avian remains 
known are of Tertiary age, many are referable to. 
existing birds, but a few of them are of almost as 


loons 
e 


great interest to the ornithologist as those already re- e, 


ferred to, either as representing, like them; extinct forms, , 


or because they tell of important changes during Tertiary 
times ın the geographical distribution of many genera of , 
birds The oldest of these remains have been obtained 
from the London Clay. A single skull of a large ostrich- 
hke bird was obtamed from the Lower Eocene of the Isle 
of Sheppey, and described by Owen in 1869 under the 
name of Dasornis londinzensis Two limb-bones of a 


bird as large as an ostrich, but more robust, and with , 
affinities to the Anserine type, as well æ tohe Ratitap e 


wefe obtained about six years ago frog he Lower Eocene 
near Croydon, and described by Mr Newton under the 
name of Gastorms klaassenz Two other species of Gast- 
ornzs had previously been described from the Eocene of 
Meudon and Rheims, in France, so that the Ratıtæ were 
doubtless well represented in Western Europe in Tertiaiy ° 
fimes 

Another remarkable discovery ın the*London Clay of 


Sheppey ıs that of the Odontopieryx toliapıcus, a Mrd * 


with a powerfully serrated bill, well adapted fore seizing 
fish, which probably formed 1 prey 

The interest attaching to the discovery, fifty years ago, 
of the bones of extinct ostrich-like birds in NéWw Zealand, 
remains unabated , their former abundance may be fh- 
gued from the face that there is hardly a museum in the 
would where remains of the “ moa” are not to be found, 
and they still continue to be señt to Europe for sale 
The series of skeletons of Dzvorw#zs set up in the Vienna 
Museum 1s even fir than that in the British Museum, 
In the latter, six almost complete skeletons may be seen, 
beside an immense series of dejached bones (see Fig 4). 
The tallest skeleton ıs probably 10 feet, and the smallest 
4feetin height _ Specimens showmg the skin and feathers 
still attached tothe bones are also preserved, evidencing 
the comparatively modern date gt which they were exter- 
minated, 

Another island, which possessed a now extinct flightless 
bird, 1s Madagascar Bones and eggs of, this great bird, 


the pyornes, which probably rivalled the Dznonyes m @ 


size, are preserved in the British Museum , but, owing to 
the lack of exploration in the island, we know*as yet of only 
a few odd bone$ where entire skeletons doubtles$ exist, 
pethaps as abundantly as in New Zealand The egg of , 
Apyorms 1s the largest bird’s egg known, its liqfid 
contents being rather more than two gallons ° 
The close affinity existing between birds and reptiles 
has long ago been an accepted fact ın zoology , the find- 
ing, therefore, of such primitive birds as Archeoplery 8 
Hesperornis, and Jchihyos ts on the one hand, and of 
the numerous bird-like Dmosaurs in Eyrope and America 
on the ogher-—indeed, the whole tendency of this branch of 
modern palzontological discovery—has been to strengthen 
the rglationship of the two, and to confirm their association 
in one primary group of the Vertebrata, the SAURQPSIDA 
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Fig 1 —Rıght lateral aspect of the skull of Ascha@opteryx macrura, Owen, 
. from the Lithogyaphic stone, Lower Kimmeridgian, Solenhofen, Bavaria 
e } (After Dames, “ Palaontologische Abhandlimgen,” vol 11, 1884 ) 
\Fic 2—Restored skeleton of Hesperornis 2egatis Marsh (1870), from the 
etaceous of Kansas, North America (about } natural size) (Repro 
9 duced by permission, from Prof O C Marsh’s “ Extunct Toothed Birds 
of Noth America ”’ (folio), New Haven, Conn, U S , 1880) 
Fig 3—Restored skeleton of Jehthyoruis victor, Marsh (1872), from the 
Cretaceous of Kansas (2 natural size) (Reproduced by permission, 
from Prof Marsh’s “ Eatinct Toothed Birds of North America” (folio), 
New Haven, Conn, U S , 1880) 
Fria 4 —Restored skeleton of Dinornss (Pachyornts) clephantopus, Owen e 
from Pleistocene deposits Oamaru Point, South Island New Zealand 
Qbout yy natural sıze) (Ongmalin British Museum, N H ) 
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gne very interesting Point we may note with regaid to 
the chass Aves~engmefy, ‘hat, while birds spill possessed 
the feeth which they Had inferited from their reptilian 
ancestors, two very remarkable and distinct types of the 


° @lass had already pade their appefrasce, afd that these 


two types have fersisted on, even to the present day, 
dividing#thé class into Rate and Cavinate lbe cha- 
racteys of the ancierf tootned birds indicate undoubtedly 
a great antiquity for the class, which was probably evolved 
from the Reptilia in Triassic times, or even earlier 

Although the majority of entries in Mr Lydekker’s 
Catalogue relate to®the Carnate, the Rate are abso 
well represented in the collectidh, and thege 1g a styficient 
number of remarkable extinct forme and figured types to 
impart to this volume a high scientific interest + 

In conclusion, we must express our,thanks to Mr 
Lydekker for this last contribution to the very useful 
series of Catalogues which he has prépared for the 
Trustees of the British Museum, which cannot fail to 
piove of great service to biological science 


IRON CARBONYL FROM WATER GAS 

AT the meeting of the Chemical Society on Thursday 

last, Novembei 5, a communication was made by 
Sir Henry Roscoe, MP, in the joint names of himself 
and Mr Scudder, concerning a new and highly intérest- 
mg mode of formation of iron carbonyl, Fe(CO),, the 
volatile compound of iron and carbon monoxide m- 
dependently obtained a few months ago by M Berthelot 
and by Messrs Mond and Quincke During the course 
of experiments upon the application of water-gas, which 
contains about 40 per cent of carbon monoxide and an 
approximately equal quantity of hydrogen, to the pu: poses 
of Hlumination, it was noticed that the magnesia combs 
placed over the flame of the burning water-gas rapidly « 
became coated with oxide of mon, which materially 
lessened the illuminating power Steatite burners were 
likewise found to become stained with oxide of iron The 
deposit, when allowed to accumulate, took a coralloid 
tuberous form quite different ‘romaccumulationsof particles 
mechanically carried in a stream of gas This led to the 
supposition that the iron had existed in the water-gas in 
a volatile form, and was deposited as the result of the de- 
composition of the volatile compound at the mgh tem- 





peraiure of the flame Further experiments were 
subsequently made with water-gas which had been 
compressed to eight atmospheres % iron cylinders After 
standing for a week in such a cylirder,the gas, which 
usually burns with a blue non-luminous flame, was found 
jo burn with an intensely yellow flame, afd the Ulumin- 
ating power when the magnesia comb was placed over 
the flame was considerably reduced, owing to the de- 
position upon the comb of darge quantities of oxide of 
aron The experiment was repeated before the Fellows 
of the Society present, and upog depressing the hd of a 
porcelain crucible upon the flame a black stain was 1m- 
mediately produced, due to the deposition of particles of 
metallic 1roner oxide Moreover, upon heating the glass 
e tube through gyhich the gas was passing upon its way to 
the burner, a black mirror of metallic iron was rapidly 
formed 4 thick deposit was also formed upon a plug of 
cotton-wool inserted in the tube between the heated 
*portion and the burner A similar tube was exhibited, 
throfgh, which, while heated, one cubic foot of 
watet-gas had been allowed to pass from a cylinder in 
Ymch .teHad been stored two weeks, the deposit was 
strikingly large, both in the portion which had been 
heated and upon the®co@ton-wool After allowing a 





similar cylinder containing compressed watgi-gas to 


stand for five weeks, the flame was fdéund to be smoky, | 


from the firge amount of iron liberated during the com- 
® 
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The smokineg, ahd, mdeedethe Whole ifn 
nosity, disAppeared upon Seis, heateae thégas berfing 
with its ordinary blue flame, a thick muror*was at*once 
deposited, and a laige amount *of iron retained by the 
cotton-wpol Thirty litres of gas fromm this cytipder, 
buyit during the space of half an flour, gave thirty-two 
milligrams of metallic iton in thesform ot a mutor, and 
forty milligrams were deposited upongthe @otton-woo! 
Upon passing the gas through a U-tube sun€unded by 
1ce, a few drops of a turbid liquid were obtained, consist- 
ing mainly of iron carbonyl, possessing the properties 
ascribed to it at the meeting of the Buitish Association a , 
Cardiff by Mr Mond The turbidity entirely disappeared 
upon the addition of hydrochlonc amid From the 
above experiments it 1s gevident that iron carbonyl » 
1s produced ın the cold by the action of the 
carbon monoxide contained in the water-gas upon 
the iron of the contaiing cylinder, for the greatei 
the length of time during which it has been stored, tRe 
greater 1s the amount of the compound present It is ° 
interesting to learn that the same depoyt of metallic ırofie 
or oxide 1s found upon steatite burners from which ordie 
nary coal-gas 1s burnt, poreting to the existence of iron 
carbonyl ın our common illummatmg gas This doncha 
sion 1s strengthened by the fact recorded by D? Thorne, 
that coal-gas which has been compressed intron cylinders 
and allowed to stand some time ıs 1endered unfit for use 


e 
bestion 


for lantern projection, owing to the deep stain of iron * 


formed upon the limecylinders It 1s also interesting, in 
view of the fact that iron carbonyl ıs capable of formatiorw 
in the cold’ to note that the nickel céfnpomnd, Ni(CO)$ 
described by Messrs Mond, Langes and Quiacke last year 
(vzde NATURE, vol xhı p 370), 1s also readily formed in 
the cold, provided the metallic nickel has been previously 
heated in a current of hydrogen A E TUTTON 


® 
CAPE GUARDAFUI AND THE NEIGHBOUR- 
ING SEA! . 


THS work consists of nfonthly charts which illustrate 

the sea surface temperature, the wind, ocean cur- 
rents, sea disturbance, and weather in the immediate 
vicinity of Cape Guardafui, extending down the Somalı 
coast so as to include Ras Haftin, and covering the sea to 
53 E Some yearsago the Admiralty igsued a “ Notice to 
Mariners,” indicating the precautzons necessary 1n round- 
ing Cape Guardafui fiom the sOuthward, in consequence 
of thé Committee of Lloyd’s having drawn attention, 
through the Board of Trage, to the large number of 
wrecks which had taken place in the ffeighbourhood = It 
was pointed out that the wiecks occurred chiefly dunung 
the period of ghe south-west monsoon, which blows from 
April to September, when the weather on the African 
coast 1s stormy and accompenied by a heavy sea, the 
curients are strong, and the land 1s generally obscured 
by a thick haze The principal recommendation adopted 
by the Admiralty was the necessity for” every precaution 
in verifying the vessel’s position by soundings @md with 
this precaution it 1s asserted that the vessel’s safety 1s 
assuied, as th@ water rapidly deepens northwazgl of the 
parallel of the capg* Ignorant of the exact position, 
many seamen have mistaken the high land at the dack 
of Ras Jard Hafiin, ten miles south of Cape Guardafu, 
for the latter, which, being lower and hghter in colour, 1s 
often invisible at any considerable distance 
the cape to be passed, ships have been steered into the 
comparatively fow bay betweén the two headlands, and 
have struck on the sandy beach before any warning has 


z “ Meteorological Charts of the Portion of the Indian Ocean adjacent to 
Cape Guaidafut and Ras Hafiin’* (London Publhed by the authonty 
of the Meteorological Ccuncil, 1891 ) 


Believing è 
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# embracing, as it does the whole twelve months, illustrates 














` \ 4 ai Ld 5 ” 7 , 3 
. ° e 
. oe ' Py å i ° as t> bg e z . . ° z 
* ə e \. ° >e @ o, ry 
D @ e 
NOVEMBER 1 a 7891] a MATURE . mo gpi ay 
e e © . o S e m Sera 
been®gjyven ®An ideg wes mooted that a chaitge in the i ° NOTES ° A e s 
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* of the ship in latitude, and some experienced captains in 


the mescantile marine advocated Warmly this test, holding 
that #sea temperatu% of 80° F was never found at ths 
season south of Cape Guardafuı e The attention of the 
Meteorologigal Office was called to these statements, and 
it was evident tha? an investigation into the facts would 
be of great sevice to the mariner A pieliminary inquiry 
threw doubt on the view in question, thougn it was ap- 
parent that te temperature was, generally speaking, 
dower to the south of Cape Guardafui than to the 
north The chaits now published are the outcome of 
the inquiry So’ far as the practical bearing of the 
investigation on navigation 1s*concerned, thes,result, in 


* brief, is that in every month of the year a sea surface 


temperature above 80° may be foand to the southward of 
Cape Guardafm , and that, although in the months of 
eJune, July, and August, when the south-west monsoon 
1g at its height, this occurrence is rarer than at other 
sgasons, the thernfometer would prove a very dangerous 
guide for the purpose suggeste 

The primary object of the discussion undertaken by 
the Meteorological Office was to show the difference of 
sea surface temperature near Cape Guardafui in com- 
parison with that over the sea to the southward during 





. the south-west monsoon months, from April to September, 


but more especially in the months of June, July, and 
August, when the monsoon is most pronounced In spite 
of his being fhe @eriod of the northern summer, the 
surface water 1s coldgsgat this season, and from June to® 
September are, the only months during the year that 
temperatures below 70° are experienced within the area 
dealt with It ıs clear that during the ful! strength of 
the south-west monsoon the cold water of the southern 
hémisphere 1s driven north of the equator, but on the 
other hand, although low temperatures are experienced, 
readings of 808 and above are met with in these months 
åt ea considerable distance to the southward of Cape 
Guardafuı and for a vessel, making a passage from the 
southward, to reason that she jad passed Cape Guardaful 
because the thermometer indicated a temperature of 80° 
would be alto%ether misleading The temperatures are 
with8ut doubt more uniformly high ın the vicinity of 
Cape Guardafu than further to the sowthward during 
the months of June to September, and this justifies to a 
very great extent the opfnion formed by many leading 
captains of the merchant service that a safe course might 
be shaped by the thermometer, but tkis view 1sgnow 
proved to be erroneous The sea surface temperature 
reaches its highest point in {lve district discussed during 
the months of Maich, April, and May, when nearly the 
whole area 1s above 80° ° 
The winds and ocean currents, which are pftted in posi- 
tion on the charts, give matges of especial interest The 
change of monsoon ıs well shown, and the effect, produced 
by the adjacent land on the direction of the wind, also the 
variations in the strength of the monsoon, especially the 
entensifigd force of the south-west wind, which reaches its 
maximum in July, when the winds frequently blow with 
the force of a hole gale The direction during the 
south-we$t monsoon 1s generally mose southerly near the 
land than over the open sea The surface current during, 
the south-west monsoon almost invariably sets off tlf 
land to the eastward and north-eastward, and it some- 
times attains the velocity of 80 to 100 miles in the 24 
hours In the north-east monsoon the conditions are 
gefterally much quieter, byt the monthly charts show 
interesting and important differences, and the work, 


veiy fully the changes which occur, and afford, very 
valuable material both for the man of science and the 








sailor 
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Tur’ President and Council of the Royal Society have re- 


commended Pf {Charles Lapworth and Prof A W Ruckere e 


for the Royal Medals this year, and the Quéen has signified her o 


‘approval of the awa? ‘The othe® medallists are Ptof@Cafiniz- 
zaro for the Cople} Medal, and Prof Victor Meyer for the Davy 
Medal a 


e . 

THE following ıs the list of names recomended by the 
Pregdent and Council of the Royal Socief for election into the 
Council gfor the year 1892,at the anniversary meeting on 
November 30 —Presidert Sir William Thomson Treasurer 
John Evans® Secretaries Prof Michael Foster, Lord Ray- 
leigh Foreign Seeetary Sir Archibald Geikte Other Mem 
bers of the Cougeil Captain William de Wiveleslie Abney, 
Willtam Thomas Blanford, Prof Alexander Crum Brown, Prof 
George Carey Foster, James Whitbread Lee Glaisher, Frederick 
Ducane Godman, John Hopkinson, Prof George Downing 
Liveing, Prof Joseph Norman Lockyer, Prof Arthur Milnes 
Marshall, Philip Henry Pye Smith, Wiliam Chandler Roberts- 
Austen, Piof Edward Albert Schafer, Sir George Gabriel 
Stokes, Prof Sydney Howard Vines, General James Thomas 
Walker 


WE gre glad to hear of a splendid gift which has just been 
formally accepted by the Regents of the Smithsonian Institution 
It 1s a gift of 200,000 dollars, which has been presented to the 
Institution by Mr Thomas Hodgkins, of Setauket, Long Island. 
The donation 1s accompanied with a condition—which, as the 
New York 7) zduze remarks, “will not be onerous ”—that the 
donor shall have the option of giving another sum of 100,000 
dollars within the year Mr Hodgkins has arranged that the 
mterest of 100,000 dollars shall be ‘‘ permanently devoted to the 
increase and diffusion of more exact knowledge in regard to the 
nature and properties of atmospheric air ” s 


THE opening meeting of the seventy-fourth session of the 
Institution of Crvil Engineers was held on Tuesday, and was 
very fully attended Awards were made for various original 
communications submitted during the past session, for various 
papers printed in the Proceedings without being discussed, and 
for various papers read at the supplemental meetings of students. 
Mr George Berkley, the President, delivered an address, taking 
as his subject the advance, of engineering work ın relation to 


social progress ° 


THE following, briefly stated, are prize subjects recently 
proposed by the Dutch Academy of Sciences, at Haarlerh — e 
(1) Molecula: theory of internal_friction of gases departing from 
Boyle’s law, and if possible, of liquids (2) Determination of 


the duration of electric vibrations an various conductors , 


(3) Try moculation of Viscum album on apple, pear, chestnut, 
and lime trees, and explain “ts preference for certain species 
(4) Criticism of opimions on structure and mode Bf growth of the 
cell-wall, having regard to continuity of the protoplasm of the 
adjacent cells (1n some cases) 
reproductive power of parts of plants, and the polarity observed 
in it (6) Study of the low organisms appearing qusually as 


(5) New expegments on the è 


filaments) in bottles contaming solutions of chemical products, 4 


after long standing (7) Significance of peptones for the cycu- 
lation of nitiogen 1n plants (8) Oxidation”of ammoni®cal galts 
in the ground, and transformation nt utratese @Do the 
microbes found by Winogradsky and Frankland exist in the 
soil of Holland? (9) Researches o® the® organism concerned 
in productign of marsh gas, or the conditions m which the gas 
1s formed, 2f life has 8nly an indsrect influence on the phenome- 
non Liberation of the gas from manure e0) Study of the 
. 


* e the spleen 
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e 
@microbes involved in sensilage of gregn fodder, and of the 


vamations of sug@& and acidmy with tempefature and time , 
(11) The development of Triclades (12) The development of 
The prize offered m each cage es aegold medal or a 

a sum of 150 florin® Memorrs may be written in Dutch, French 

* Enghs Latin, Ytahan, o German {nét Germap characters), 

andgthey are to be séht in, with sealed packet, to the secretary 

before Jamuary 1, 1893 (Further paiyeulars in the Revue 
Screntififue, October 10, 1891.) ° 


ACCORDING to aneofficial report which reached the Japanese 
Legation, London, on November 6, tlfe earthquake qf October 
28 affected the prefectures of Aichi ansl Gifu fe was calculated 
that the number of persons killed was 6500, aad of persons 
injured 9000, that 75,000 houses were destroyed, and 12,000 
damaged 


” 

IN its review of the weather during October, the US Pilot 
Chart notes that the latter part of September and nearly the 
entire month of October were characterized by exceptionally 
severe weather in the North Atlantic Tropical hurricanes 
passed north between Hatteras and Bermuda on October 3, 12, 
and 18 The heavy weather that prevailed between Newfound- 
land and the British Channel ın the last week of September was 
followed by comparatively moderate weather during the first two 
days of October, but a storm that apparently moved eastward in 
high latitudes on the 2nd and 3rd caused increasing westerly 
gales in mid-ocean, and the force of these gales was very greatly 
increased by the formation of a secondary on the 4th, a short 
distance west of Rockall This secondary remained central 
about the same place for three days, the 4th, 5th, and 6th, and 
during all of this time there was very severe weather almost all 
the way from the North Sea to the Grand Banks There were 
also later storms, and altogether, when the facts are fully 
known, ıt will probably be found that the month was one of tle 


most severe on record 


WE take from Symons's Monthly Meteor ological Magazine for 
October the following interesting details of the climate of the 
British Empire durmg 1890 The tables for the year exhibit 
some exceptional features For the first time in the 17 years that 
the figures have been published, the highest shade-temperature 
occurred at an East Indian station, 105° 6 at Calcutta, instead 
ofin Australia The highest sun-temperature was, however, re- 
corded at Adelaide, 163° 9, although ıt 1s not exceptional for 
this to occur at Calcutta, while the mean temperature of the 
East fndian stations far exceeds that of Australa The lowest 
shade-temperature occurred, as usual, at Winmpeg, — 39° 4, the 
extreme rigour of whose winters far exceeds the cold at the other 
Canadian stations The greatest range m the year, 135° 9, as 
well as the greatest mean daily range and the lowest mean tem- 
perature, 32° 8, also ogcurred there , while the least yearly range, 
25° 4, and the highest mean temperature, 80° 5, occurred at 
Colombo, Ceylon The drieste station was Adelaide, mean 
humidity 62, @nd the dampest London, mean humidity 80 
The greatest rainfall for the places quoted was 82 90 inches at 
Tnnidad, and the least, 19 96 inches at Jamaica The most 
cloudy statio® was Hobart, in Tasmania, and the least cloudy 
Malta 4 large amount of cloud occurs at most insular stations, 
as well as great humidity, and small range of temperature , and, 
at one time or another London, Ceylon, Barbados, and Mauritius 
haye ręorded the extremes of most of these elements 


Ar theedistributidn of prizes mm the Sheffield Technical School 
last week, Dr Sorby, the President of the Council of Firth 
College, spoke vigofousl@ arsi opportunely on a subject which 1s 
likely to become one of increasing importauce—the true relation 
of technical education to the study of pue science He feared, 
he said, not that technical education would not succeed, but 
that the Public might forget that there might be something else 
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sts ope 
‘besides Le hoped that 1n the effogts dhat wet being hade to 

insure education in everything wHich was requited for tne trade 
of the country they would not forget sthat there were othe.” 
things gbesides that ome of the gteafest scored made 
ty Davy, Faraday, and Pasteur, were not made for trade 
purposes, but in the interests of abstract science e If they did 
anything to delay the development of sceence aga whole, they 
would hinder trade ın the long run Abstrgct, science might 
sometimes appear at first to be very abstract, but all at once it 
might turn out to be of the utmost value h connection with 
trade He would be very sorry indeed if ın the future techfzcal 
instruction should push other education out of the field altogether 

There was a danger of thys, because the funds available fq. 

educationund objects of that kind were limited, and what was 
devoted to one mstitution was to some extent taken from others” 


THE annual report on the technological examinations of the 
City and Guilds of London Institute has just been published 
It ıs signed by Mr G Matthey, F R S ? chairman of tho gx- 
aminations committee, and Sir Philip Magnus, superintendent 
of technological examinatyns The facts set forth in the 
report are, upon the whole, satisfactory At the fecenteex- 
amination the total number of worked papers ‘was 7416, as 
against 6781 ın 1890, showing an increase of 635, the corre- 
sponding increases in the two previous years being 175 and 440 
This year, too, there 1s not only an merease in the number, but 
also in the proportion of candidates who have suceeeded, in 
satisfying ethe examiners, the number @f pagses being 499% as 
agamst 3507 In 1890, and the pgraentage of passes 55 3 as 
against 51 8 Moreover, the examinations avere held this year 
1n 53 as against 49 subjects ın the previous year, and in 245 as 
against 219 different centres throughout the country 


WRITING to the Zines on the place due to hoiticultuy® in | 
technical education, Mr W Wilks, honorary secretary of the 
Royal Horticultural Society, says that that Seciety is ready to 
co-operate with the County Councils in any attempt to premote 
the serious study of the subject The Society has already 
entered into arrangements@with the County Council of Surrey 
for holding exaiaimations and awarding certifigates, &c , after a 
series of lectures mm various centres, and the County Cogneil of 
Cambridgeshirg 1s in communication with the Society as to the 
provision of practical demonstrations of scientific rfethods applied 
to orchards, allotments, and cottage gardens Mr Wilks 1s 
also in correspondence with a gantleman in Somersetshire, with 
the gbyect of seling round an itinerant instructor and adviser 
to some of the cider orchard districts of that county 


AT a meeting of the Ashmdlean Socidty in the Museum, Ox- 
foi® on Monday, November 9, under the presidency of Prof. 
Odling, Coldmel Swinhoe read a pape: on silk-producmg moths 
The authoreexhibited specimens of Boledyx more and of their 
cocoons, showing the changes produced by variation of climate 
and domestication on members belonging to the Bombycide 
Several specimens of the tussur silkworm wete exhibited, illus- 
trating in some respects the effects of cross-breeding, which, @n 
the opmion of the author, had done muqh to depieciate the 
commercial vajue of the silk produce of India Mych greater 
care—a care which jhe Chinese appreciated—was needed on the 
gart of the native breeders of the silkworm to sure ım ethe silk 
the peculiar qualities which enhance its market value. A dis- 
cussion followed, in the course of which Prof, Legge described 
briefly the method of culture of the mulberry-tree in Chima, an 
some of the næthods employed gn winding and securing thé silk 


THE Christmas lectures to juveniles, at the Royal Institution, q 
will this year be on ‘‘ Life in Motion, or the Animal Machind” 
(experimentally illustrated), and will be delivered by Prof John 
G McKendnck, F R § , Professor of Physiology in the Uni- 
versity of Glargow. 
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A MAMMALIAN tooth hag just been discovered eby Mr. 
Charles, Mawson e of Ueldields in a Wealden bone-bed near 
flastings The fossil maith resembles one of the lower molars 
of Plag:ataax, a genus well known from? the Purbeck Beds of 
Swanage” It 1s the firs? evidence of a mammal from the 
Wealden fofmation, and wal be exhibited and described by 
Mr Smith Woo@wardeat the next meeting of the Zoological 
Society, on the”, x7th mst 


DE CANDOLÇE states, in his “f Ongin of Cultivated Plants,” 
that paze 1s unknown 1m the wild condition Some light may 
osstbly be thrown on the origin of cultivated maize, by the 
discovery of a wild gpecies, the only one of the genus, ın 
Mexico It 1s described by Profe Sereno Watson, in the 
“Contributions to American Botany,” under the n&ime Zea 


nana 
. 


E'learn from the Fous nal of Botany that the great Index 
of Genera and Species of Flowering Plants, on which Mr B 
Daydon Jackson has been continuously engaged for nearly ten 
years, 1s now ready for the printers’ hands, and will be issued 
by the Clerendon Press, under th® title “Index Kewensis 
nominum ommum plantarum phanerogamarum, 1735-1885 ” 
The work has been carefully revised by Sir Joseph Hooker, 
who, besides annotating the manuscript, has undertaken the 
care of the geographical distribution 


Is the Weather during the approaching winter be as severe as 
that*Which we hadelast@yinte:, many persons will be hkely to 
take some interes in an #hwention which is attracting gotice in 
„America This is*an electric snow-sweeper—a snow-sweeper 
driven by an electric motor The Zugineering Magazine, of 
New York, says that while the machme ts driven along the track 
of anfelectric railway by a motor of 30 horse-power, taking its 
current through the trolly wire, the two sweeping brushes are 
each driven by an dependent motor, and all the three motors 
are reversible It 1s stated that this plough 1s competent to re- 
move from a track snow having a depth of from 3 to 12 inches, 
while running at a speed of from 4 @ 10 miles an hom The 
independent actiog fof the brush-motors enables them, when 
necessary, to be run at a high rate of speed while the plough 1s 
moved slowly along the track, and thus to cut away hard, com- 
pacted snow, ofdrifts Its said that the machine Was thoroughly 
tested last winter, and sts effectiveness thereby completely de- 


monstrated e 


Ir 1s known that ozone can be abundantly produced by*the 
electric silent discharge, and manyqyears ago Siemens devised 
an ‘‘ozone-tube” for the purposé, consisting of two thin glass 
tubes, one within the other, the inner lined, and the oter 
coated, with metal, to which alternating currents of*high tension 
are brought, acting on the gas tg be ozonized witan, From 
recent experiments in Sıemens and Halske’s laboratory, it 
appears that a good result may be had with only one dielectric, 
and for this not only glass, but mica, cellulo:d, porcelain, or the 
lie, may b@used Thus the ozone-tube may be arranged with 
a metallic tube wi@hin, and the outer tube a metal-coated 
dielectric , or the inner metal tube may haye a deelectric coat, 
whyle a metal tube 1s the mmclosing body s metals that are 
little or*not at all attacked by ozone, platinum, tin, tinnede 
metals, 4nd aluminium are recommended Through the mner 
tgbe flows cold water, and through the space between the tubes 
alr, dried and freed from carbonic acid Several such tubes 
may be combined in a system and worked With alternate 
currents (for single tubes the continuous current with commu- 
tator is best). An appaftus of this kind ıs now at work ın the 
laboratory, yrelding 2 4 mg of ozone per second Experiments 
are being made ım supplying compressed ozone for technical use , 
and this has been accomplished with a pressure of nine atmd- 
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spheres One use ef ozone, on which Heer Frolich lays special. 
stress (in the recegt lecture from gvhich these deta are takea), a 
È the diséafection and sterilization of Water And doubtle€s 
with an abundant,supply of fhe substance, the use of 1t would be 
greatly extended oe 


Mr A CRAWFORD, "the managee of the travelfaggdaey 
connected with the “Department of Agriculture, Victoria, 1s 
able to give a veryefavourable report of the resulig of the 
operations of the dairy duringhe last two years It kas been, 
the means, he says, of very largely improving the general 
average of both cheese aad bytter sent to market A good 
many pupifs have been taught who had never made butter of 
cheese before, and several Sf them are now managing factones 
In nearly all the places he has visited Mr Crawford has lectured 
on dary farming, and ın many cases he has gone to outlying 
districts as well as te important centres 


AT the recent general meeting of the German Anthropological 
Society, Prof Montelius, of Stockholm, delivered two remark- 
ably interesting archeological lectures. In the first he dealt 
with the chronology of the Neolithic Age, especially in 
Scandinavia The monuments of that age, he said, belonged 
to three different periods First, were free-standing dolmens 
without passages, next, passage-graves, finally, stone cists, 
The last are later in proportion to the completeness with which 
they areecovered by the mounds heaped over them Behind 
the periods represented by these classes of monuments was a 
Neolithic period from which no grave of any kind 1s known to 
fave survived It has left traces, however, in its implements, 
which are of an earher form than the various sorts found in the 
different groups of monuments The Scandimavian forms of 
Neolithic weapons, implements, and ornaments are closely akin 
to those which have come down to us ın the rest of Europe, 
especially in North Germany, England, Italy, and even Cyprus. 
This may be held to prove that there was a more or less active 
commercial intercourse between Scandinavia and the Continent 
at a very remote time. To this commercial intercourse Prof, 
Montelius 1s disposed to attribute the relatively ugh civilization 
of Scandinavia in the Neolithic Age. Prof Montelus also 
contends that the various periods of the Neolithic Age in 
Scandinavia were more nearly contemporaneous with those of 
other parts of Europe than has hitherto been generally supposed. 


In his second lecture Prof Montelius treated of the Bronze 
Age m the East and in Southern Europe He distinguished the 
following periods —(1) A @opper period without bronze, re- 
presented by the finds of Richter in Cyprus and those obtained 
by Schliemann from the first city at Hissarlik. (2) The bronze 
period in the islands of the Ægean Sea, Rhodes, Crete, &e 
(3) A later bronze period—(c) with shaft tombs at Mycene, 
(4) with bee-hive tombs in the neighbourhood of Mycenz, 
Orchomenos, &e ‘These cities had not a gure Hellenic civiliza- 
tion, but must be regarded rather as Oriental colonies The 
knowledge of bronze certainly tame to Europe from the East , 
not by way of Siberia and Russia, nor across the®Caucasus, but 
probably through Asia Minor and the Mediterrangan to Italy 
and Spain, whence it 1apidly spread to Gaul, Britayp, and other 
countries 


A PENINSULA called Keweenaw Point, jutting iffto Lake 
Superior from the southern shore towards the north-east, 1s 
famous as the centre of a vast copper-minipg industry Last 
year the mines produced no less than 105, 586, oco pounds of*ie 
fined copper, and it 1s estimated that during next year production 
will be mcreased by at least 20 per cent, Mr E B Hinsdale, 
who contributes to the latest Bull@tin”of the American Geo 
graphical Sotiety an article on the subject, has much that 1s 
interesting to say about the numerous prehistoric mings which 
have been found in this region These ancien mines-gjudging 
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from therr extent—muet have been worked for centuries Who 
thesworhers wes,no She can tel Tiley seep to have known 
nd&thing of the smelting of copper, for there are no@traces of 
molten copper What they sought gere piecgs that could be 
fashioned by cold hantmering into useful Articles and ornaments 
They undagstood the use of fire in softening the rocks to enabte 
them to break away the rock from the masses of Sopper They 
coud not drill, but used the stone hammer freely Mone than 
ten cart-lgads of stone hammers wae found in the neighbourhood 
of the Minnesota mine In one p.ace the excavation was about 
50 feet deep, and a® the bottom were found timbers forming a 
scaffolding, and a large sheet of Apper was giscovere there In 
another place, in one of the old pits, was found a mass of copper 
weighing 46 tons At another point the excavatidn was 26 feet 
deep In another opening, at the depth of 18 feet, a mass of 
copper weighing over 6 tons was found, raised about 5 feet from 
ts native bed by the ancients, and secured on oaken props 
Every projecting point had been taken off, so that the exposed 
surface was smooth Whoever the workers may have been, 
many centuries must have passed since their mines were 
abandoned Their trenches and openings have been filled up, 
or nearly so Monstrous trees have grown over their work and 
fallen to decay, other generations of trees springing up When 
the m.nes were rediscovered, decayed trunks of large trees were 
lying over the works, whilea heavy growth of live timber stoo d 
on the ground bd 


THE last two parts of the /svestze of the Russian Geograph- 
ial Society (vol xxv, 3 and 4) contain M Gram-Graimailo’s 
report on his journey to Central Asia, and General Tillo’s calcu- 
lations of the heights determined by the Russian traveller during 
hisjourney The report, which adds little to the information 
given in the explorer’s letters, is accompanied by a map em- 
bodying the results of the extensive surveys made by the two 
brothers m the Eastern Tian Shan, the Hashun Gobi, the Barléal 
oasis, and the region ın the south-east of 1t, as far as the 36th 
degree of latitude and the 72nd degree of longitude It was 
already known that durmg this journey the brothers Grum- 
Grzimailo had discovered, some fifty miles to the south east of 
Turfan, a depression situated between the two chains of the 
Eastern Tian Shan and the Kuruk tag Mountains, the level of 
which proved to be very near to the sea-level, or even below it. 
At the spot, Lukchin-chir, their baromete: rose (on October 
27) to 7717 mm On the same day, the pressure of the 
atmosphere, reduced to the sea level, attained 784 mm at Kras- 
noyargk, 7877 mm at Vensseisk® 774 mm at Irkutsk and 
Tomsk, and 767 mm at Przevalsk and Narynsk , so that there 
may, be some doubt as to the pressure in the Jatttude and longi- 
tude of Lukchm-chir (at the sea-level) really being 767 mm , as 
adopted by General Tillo, which would give for that spot 50 
metres below the level of the gea But the possible error cannot 
be very great, and we@hus have, between the two above named 
chains of mountains, an undoubted depression, the suface of 
which 1s very ngar to the level of the ocean 


Mr. L STEJNEGER describes, in the Proceedings of the 
American National Museum, a new North American hzard of 
the genus Saftomalus It 1s very large, the total length of four 
specimengaveraging 540 millimetres This enormous lizard is 
closely allied to the much smaller species which tnhabits the arid 
regions of the mainland to the north of the Gulf of California, 
vis? Sagromalus ater, wih which it has been confounded It 
may be readily dsynguished by the characters given in Mr 
Steyneger’s diagnosis 


eSOME time ago ‘the @d@ecational Museum of Tokyo was 
abolished, and the collections were transferred toe the Science 
College gf the Impertal Univesity Dr I Ijima, Professor of 
Embryol gy and Comparative Anatomy, who volunteered to 
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` students, Sf the latest methods of histologic esearch 
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“take carg of the ornithological cqlectichs, offered to send it to 
Mr L, Stejneger, of the U S, Nationa! Museum, In nstalments 
for identification and study, and the yoposal was gladlyeac* 
cepted Dr Steynege® has made some peogress with*fhe work, 
and hfs just issued “ Notes ” in which he presents the results of 
as examination of the first instalment He has na the satıs- 
faction of finding ‘quite a number of wteresfing additions to 


the Japanese avifauna ” b 
a 


We have received Nos 7-9 of vol 1 of ‘‘llusgrations of the 
Flora of Japan, to serve as an Atlas of the Nippon-Shokwbyt- 
sushi,” by Tomitaro Makino, a monthly publication, brought 
out in Tokyo, apparently somewhat on the plan of the ‘‘ Icones 
Plantuum ” Hach number contains about six plates (ufl- 
coloured); with descriptions, of new o remarkable SPeClesy 
natives of Japan Tha drawings are exceedingly well done, 
and the descriptions (in English) would compare favourabdy, in 
accuracy and completeness, with those of some works publish@l 
in this country The species described appear to be takete at 
random, those in the sime number having no affinity witheone 


another e Ps 


Messrs BAILLILRE, TINDALL, AND Cox hawe issued the 
fifth edition of the ‘* Manual for the Physiotogical Laboratory,” 
by V D Harns and D’Arcy Power The work has been 
enlarged, the increase being due matnly to the more detailed 
account which has been given, for junior students, pf micro- 
scopes and their properties , and to the description, for sefior 
The 
parts releting to physiological cherfigtry hav@ been thoroughly 
revised, and many additional illustrations have been inserted 





MR JAMES STIRLING, Assistant Government Geologist, 
Victona, has published at Melbourne some valuable eand 
mteresting notes on the hydrology of the Muta Mitta The 
following are the leading conclusions tdé®whigh he has been led 
by his observations —(1) That there ıs considerable inequality 
m the amount of raimfalil over different portions of the same 
watershed area in each of t¥e various streams flowing from the 
Australian Alps, the Mitta Mitta being cited gS an instance of 
this, and that as the recording stations at present established 
are all below the normal line of cloud flotation (under 4000 feet), 
where the rauffall is greater, the actual quantity which falls 
in the several watershed areas is yeally greater than that shown 
inthe records (2) That the low percentage of discharge to 
rainfall ıs due ingll probability to a complexity of causes, among 
whith may be cited the excessive evaporation im certain areas, 
largely due to the great range of temperature, the different 
heat-radtating powers of different rock-masses, and percola- 
tuoralong fault lines, contacts of the igneous and sedimentary 
formations, &c , and, ın some areas, the absorption by cer- 
tain specieS of the prevailingseucalyptus vegetation (3) To 
determing the actual quantity of rainfall and the causes affect- 
ing its local distribution, it has become necessary to establish 
meteorological stations at the higher altitides ın the Australian 
Alps (4) And ın order to supply further trustwoffhy data, it 
is, Mr Stirling thinks, imperative that a System of complete 
topographicaleurvey should be instituted e 





be THe Annual Report, for 1888-89, of the Geologieal ahd 
Natural History Survey of Canada has been issued Jt forms 
the fourth volume of the new series, and includes reports and 
maps of various investigations and surveys The volume opend 
with summary geports, by Mr Alfred R C Selwyn, the Direttor, 
on the operations of the Geological Survey for the year 1889 

Then come the following reports —Gan a portion of the west 
Kootgme district, British Columbia, by G M Dawson, an 
exploration ın the Yukon and Mackenzie basins, by R G. 
McConnell , exploration of the glacial Lake Agassiz in Manitoba, 

. 
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by Warren, Upham , tft mineral resources of the progince of 
Quebec, by R We Ells ? the sueface geology of Southern New 
Brunswick, by R Chambersg chemical contributions to the 
geology o® Canada from the laboratory offthe Survey, by G C 
Hoffmann, mining and mfheral statistics of Canada, by M P 
Biumell , difision of minera} statistics and mines, by E D 
Ingall and H_ P Brygmell, annotated list of tne minerals 


occurring in Catada, by G C Hoffmann 
. 


THE admınıspation of forests seems to be, on the whole, one 
of the most satisfactory departments of public activity in India 
Dr” Ribbentrop, ın his report for the year 1889-90, states that 
Over 4200 square miles vere added to the area of “orest estates 
under control, thus bringing the total grea up to neatly 105,500 
square miles The gross revenue exceeded 153 lakas of rupees, 
giving a surplus over expenditure of nearly 73 lakhs, or an 
Increage 1n a single year of 15 lakhs e surplus ın 1885 was 
only 41 lakhs It 1s believed that this rate of increase may be 
smaintained, as the rich forests of Uppe: Burma have stil to be 
opengd out z 


IN a recęąnt communication from A@ta Verapaz, a department 
ın Güatemala (Aft Zeit), Dr Sapper describes the climate 
The position 1s on the north slope of a hill-range stretching east 
and west, and the large rainfall (ıt has a rainy season in winter, 
as well as that ın ‘ummer common to the whole of Central 
America) apparently affects the frequency of earthquakes For 
the elistrict 1s of limestone and dolomite, and honeycombed 
with cfverns and smbtefanean watercourses, and he&vy rains 
lead to a collaps@ of such @avities, so that towards the end of 
phe summer ram sedson, and still moe towards that of winter, 
the number of earthquakes and tremors 1s distinctly increased 
The winter of 1889-90 had unusually heavy rams, and the 
eaithQuakes were also unusually numerous (seventeen in 1890 
as against five the previgus year) 





A? PAPER upon the sulphides of boron 1s communicated by M 
Paul Sabatier tọ the September number of the Bulletin de la 
Socvété Chumigue Hitherto only one compound of boron with 
sulphur has been «hnown to us, the trisulphide, B,S3, and con- 
cerning even that Sur information has been of the most incom- 
plete description Berzelius obtained this substance in an 
impure form bygheating boron in sulphur vapous, but the first 
practical mode of its preparation in a state of tolerable purity 
was that employed by Wobler and Deville These chemists 
prepared ıt by allowing dry sulplfuretted hydrogen gas to stream 
over amorphous boron heated to redness Subsequent? a 
method of obtaining boron sulphide was pioposed by Fremy, 
according to which a mixture of boton trioxide, soot, and oul are 
heated ın a stream of the vapour of carbon bisulphide M 
Sabatier finds that the best results are obtained bẹ employing 
the method of Wohler and Deyille The reaction between 
boron and sulphuretted hydrogen only commences at rgd heat, 
near the temperature of the softening of glass When, how- 
ever, the tube contaimng the boron becomes raised to the 
temperatue@ boron sulphide condenses ın the portion of the 
tube adjacent to the #eated portion , at fist it 1s deposited in a 
state of fusion, and the globules on cooling preset an opaline 
aspect Furthe: along the tube it is slowly deposited in a | 
porcelan®lıke form, while further still the sublimate of sulphide ¢ 
tahes theform of brilliant acicular crystals “lhe crystals consis 
of pure BS, , the vitieous modification, however, ıs usually 
contaminated with a little free sulphur Very fine crystals of 
the trisulphide may be obtainedeby heating a q@antity of the 
porcelain-like form to 300° at the bottom of a closed tube whose 
upper portion ıs cooled By water The crystals are violently 
decomposed by water, yielding a clear solution of boric acid, 
sulphuretted hydrogen being evolved On exammung the porce- 
lam boat in which the boron had been placed, a non wolatıle 
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_ dissolved by alkahes 


lors (Observa ory, October 1891) 





sulphide of the composition B,S, The Sames@bstance 1s @b- 
tamed wh€n the trisulphide is heated in a current of hydrogen , 
a portion volatiliges, and 14 deposited again further along the 
tube, while the residue Fuses, and become*iedyced tothe unal- 


. . 
" black substance is found, which appears to consist of a lower o 


ter&ble subsulphide B,S, esulphuretted hydrogen passing ayay en -3 


e 
the stream of gas ¢ è 


e 

Two selenices of b8son, B,Ge, and B,Se, correspofding to 
the above-descibed sulphides, ‘have also been prepared®by M * 
Sabatigy, by heating amorphous boron in a eam of hydrogen 
selenide, HSe The trisflenide is less volatile than the tri- 
sulphide, and 1s *palé green in colour Itis energetically de- 
composed by water, with formation of boric acid and liberation 
of hydrogen selenide , The liquid 1apidly deposits free selenium, 
owing to the oxidation of the hydiogen selenide retamed in 
solution Light appears to decompose the triselenide into free 
selenium and the subselenide B,Se 


SILICON SELENIDE, SiSe., has likewise been obtamed by M 
Sabatier by heating crystalline silicon to redness in a current of 
hydrogen selenide It presents the appearance of a fused hard 
metallic mass incapable of volatilization Water reacts most 
vigorously with it, producing silicic acid, and lnberating hydrogen 
selenide Patash decomposes ıt with formation of a clear 
solution, fhe silica being liberated in a form mm which its readily 
Silicon selenide emits a very mumitating 
odour, due to the hydrogen selenide which 1s formed by its re- 
action with the moisture of the atmosphere When heated to 
redness in the an it becomes converted. into silicon dioxide and 
fiee selenium. 


Tue additions to the Zoological Society s Gardens during the 
past week include a Macaque Monkey (AZacacus cynomoigus &} 
fiom: India, presented by Mr G E  Lidiard, two Senegal 
Touracous (Car ythawr persa), a Madagascar Porphyrio (Lor phy 20 
madagascai wnsis) from West Africa, presented by Mr J B 
Elhott , a Blae-fronted Amazon (Cézysotes e@stzva) fiom Brazil, 
presented by Mrs H R Warmington, two Puff Adders 
(Vipera arians) from South Africa, presented by Messrs 
Herbert and Claude Beddington, two Tree Boas (Corallus 
hortulanus) from St Vincent, W1, presented by HE the 
Hon Sir Walter F Hely Hutchinson, K CMG , a Tree Boa 
(Cor allus hortulanus) from Demeiaia, presented by Mi J J 
Quelch, CM ZS , a Black-headed Lemur (Lemur brunneus) 
from Madagascar, a BrowneCapuchin (Cebus jatnellus) from 
South America, a Black-headed Caique (Carca melanocephala) 
from Demerara, a Red and Bine Macaw (47@ macao) from 
Central America, deposited, a Black-headed Caique (Casca 


| melanocephaia) from Demerara, purchased 
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OUR ASTRONOMICAL COLUMN. 


OvurpursT or DARK SPOTS on JUPITER —Attention has 
been called py several observers to a number of dafk spots which 
have appeared lately on the first belt north of the porth equa- 
tonal oelt of Jupiter, m about latitude 20° Mr Denning 
derived a period of rotation of 9h 49m 27 2s from@his observa- 
tions of one of these objects between August 21 and September 
A change then occufred, for 
this spot, and others near it, were found to have a rotation period 
of gh 49m 442s from September 15 to October 15 This 
sudden change of 17 seconds in the rate of motion of a region Df 
some extent 1s most remarkable A senes, of photographs Bf 
Jupiter were taken at Lick Observatory in August; Which, 
according to Mr Stanley Williams, ‘‘are of such a degree of 
excellence that an examination of them & alpfost like looking af 
the planet its@lf”” (Observatory, November 1891) These photo- 
graphs show six or severe dark spots, and a comparison of them 
with a sketch made about one rotation later clearly indecates a 
displacement of the spo s with reference to theegreat rgd spot, 

e 
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e e 
e ‘owing to the more raQid movement of the belt in which they , planets œan attam In the last forn the 
og@ur Prof E EeBarnard observed the spots so early as May last | that the following numbers can We direc 
(Sst onomische Nachrichten, No 3063) He found mn Septembef | ber of oppositions in which, up to the present time, places havd 


gfbulatfon is se Mrranged 
tly seere —(1) Phe num- 





The velocity of sound, with which we may, perhaps compare 
1t, 18 In gyon about 16,coo feet per segond ‘The transrgisgion 
of sound resulting from vibratory movement®can be said to de- 
pend or the mass of the molecul@ And onehe mutual forces 
keeping the molecules in position, while the rate of propa- 
gation of a magnetic disturbance of the kmd supposed would 


1 
Although the comet ıs getting fainte: and moving south, it 
may probably be followed to the last date ın the above ephe- 
mens with instruments of moderate aperture The greatest. 
southern declination of 14° 51’ 8” 1s reached on November 18 


Tue TOTAL Lunar ECLIPSE OF NOVEMBER 15 —If atmo- 


° that they were decreasing their longitudes about 10° daily At ! been found, with theénumber of apgeargnces since,ebserved 
* © this rate they woyld describe a complete*rotati8n round Jupiter, (2) The number of every known oppesition xn which tae planet 
e =, relative to the gitat red spot, ın about % days The daily Iqs | &as been observed (3) Every planet to which the foregoing 
déniveg fr8m Mr Denning’s observđtioħs in August and Sep- | statement refers, (4) The number ef these planetse 
° tember would bring the two spots in conjunction m about 39 ° Be oes 
days e š 
. . Wouws Perropic Comer —The following ephemeris 1s from | SOME EXPERIMENTS MADE® WITH THE 
one given by Dr Thraen m Astronomische Nachrichten, No | VIEW OF ASCERTAINING THE» RATE OF 
3064 ~- hg ° i PROPAGATION OF INDUCED MAGNETASM 
Ephemeris for Bei hn Midnight 3 . IN IRON 
1831 Right Ascenion Ace alan “THE question, considered in a simple fim, may be put thug 
Nov 14 . 4 35 16 -$ 29 28 ° 102 i Suppose a magnet wêre suddenly brought up to one end of 
» U7 33 27 9 36 16 , a long iron rod, what length of time intervenes between the 
20 31 3I 10 36 44 93 į; occurrence of magnetization at the near end and at the far end? 
i 23 29 31 11 30 38 | Everyone, probably, would at first be inclined to say thgt the 
» 26 27 31 12 17 51 83 speed along the bar would undoubtedly be about the same gs 
» 29 25 31 12 58 22 the velocity of light, and this supposition would naturally follow 
Dec. 2 23 37 13 32 15 7 4 1f the energy to places along the bar bg supposed transmitted 
» 8 21 48 13 59 40 | through the surrounding space, but, on the other handp the 
» 8 20 8 14 20 51 65 ' speed may be much less if ghe energy of magnetization 1s trans- 
yy II 18 39 14 36 fo | mitted from particle to particle in the 1ron—the orf€ntatien of 
» 4 17 22 14 45 59 57 | the molecular magnets being, as ıt were, passed fim each to the 
» 17 16 17 14 50 4I | next along the bar In such case we would, of course, expect 
+ 20 15 26 14 50 38 4°9 , the velocity of propagation to be comparable in speed with that 
» 23 14 49 14 46 14 , of molecular phenomena rather than that of disturbances ip 
26 4 14 27 I4 37 52 £3 | the ether 
| 
j 


spheric circumstances permit, a total eclipse of the moon may 
be observed over all Europe on Sunday next, November 15 
The followmg are the times of contact with tne earth's shadow 
given in the Mauteal Almanac — 


S MT 
m 
First contact with the penumbra 9 367 
$y as s» Shadow IO 35 I 
Beginning of total phase IL 374 
Middle of eclipse , 12 189 
End of total phase 13 04 
Last contact with the shadow 14 27 
9 a 3, penumbra I5 1I 


The first contact with the shadow occus at 55° from the most 
northern pomt of the moon’s hmb counting towards the east, 
the last contact at 95° from the same point counting towards the 
west e 


TE ELEMENTS OF THE MINOR PLANETS —The Vier tel- 
Jjakrschrift der Astronomchen Gesellschaft (first volume) con- 
tams two interesting compilations, on thé planets discovered 
m the year 1890, and on the appearances of comets in the 
same year 
Lehmann, and informs us that no less than fifteen new members 
of our mmor planet gystem were discovered last year between 
February 20 and Novembe 14, In the table that follows a 
summary of all the days on whech each individual planet was 
observed ıs gwen, and this 1s succeeded by another which shows 


The first paper 1s contributed by Dr Paul | 


depend on the moment of mertia of the particles (assumed 
to be molecular magnets) round their axes of rotation, ang on 
their mutual magnetic moments 

The propagation of such a disturbance can be observed in 
Piof Ewing’s magnetic model The model, which consists 
essentially of a great number of small compass needles plated 
within each other’s action, but not near enough tg touch, can be 
disturbed at one place by bringing a magnet near, or otherwise 
The disturbance then 1s s€en to spread throughout the model, 
much in the same manner as we have suggested a magnetizing 
disturbance to be propagated in iron e 
| The method proposed to test matters depended upon the 
| principle of te interference of waves travellmg in opposite 
" directions observed through the production of stationary waves 

‘Lhus, 1f a bar of soft 1ron havé two coils of wire placed one at 

each end, and if the same altermating current be passed thiough 
both coils, disturbance of opposite signs travelling in opposite 
directions along the bar should interfere, provided the rate of 
alternation and the length af the bar age chosen suitable to the 
rate of propagation td 

ét was proposed to detect the nodes or places of :mterference 
by means ofa telephone in circuit with a third coil which could 
be slid along the bar 

Instead Of employing two aleeinating coils, the bai can be bent 
1cund togform a ring, and one coil will be then sufficient 

Some preliminary experiments with a straight bar having 
given faint indications of the existence wf places of mmimum 











their chief elements By combing the elements of some of 


| 


° intensity, closed magnetic circutts or rings, famed of@a 
#. the old plawets with those of the new ones, some striking com- | great number of turns of soft non wige,* were then tried 
e bmations arg thus brought to light, of which we give the two | with more decided results When the ‘alternating coil was 
following cases, in which the new planets are 292 and 288 — im certain p@sition, on the ring the telephone coil could 
Planets A ` t be placed at poms where no sound, or if any very slight, 
152 & =41'3 t=122 = 44 @= 315 *“pcould be heard—the sound 1eachıng a maximum M places 
° 13 43 2 165 50 258 f somewhere between these pomts These nodes agd mter- 
2 99 420 139 138 2 80 nodes occupied about half the ring—the opposite half of 
+ 158 43 I4 1 148 291 | the ring from that m which the alternating coil lay Oe 
. 20% e Bun 147 24 253 approaching nearer the alternating coil, apparently the, very 
. e o ° unequal lengfh of the paths prevented any effect being observed 
ae 8 = aie °` z 20 $= 79 a&=3 09 ' Tt was without difficulty ascertained that these were not the 
's s. Pa 3 i23 I : S s : A 3 ı * Two rmgs were made of No 2x soft iron Wire, one about 10 feet and the 
é ° | othey 14 5 feet in circumference Both had 8 pounds of wire wound on 
are 122 4 68 83 275 The wie used ya third ring was No 3 This rng was about 12 foet an 

3 circumierven re 
‘The next table shows the values that have been obtained after | and the pipe fam was. well yond. en shellac before winding, sò a 0 

compytħg the mean brightest and darkest magnitudes that the | mimmizé Foucault currents e 
$ i 
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nodes lo@hed for,#becauge phegdistances between them remamed | side of such a pointthe thyow changed sigh It was sometimes *» 
anaffectg@ on chamging the ratetof alternation The distances | found that there was a decided tegdency for the fositton of 1 
tony node to node also were foynd to measure different amounts | throw to oecur between two telephone nodés, the throw changin 
(though ow, the whole „there was a decided tendency towards ; sign on either side of these points But further experiments. 
regularity) The average glistance apart of the nodes us the | showed that this frrafigemeft of the permanent magnetism was œ * 
lifferent ringg tried lay between 10 and 18 inches e probably accidental, and due to the very currants employed in . 
The occurence of the nedes might have been very well | making the telephone obfereations For when only v@ry gebk 
attributed to the fing being locally irregular in its susceptibility | currents had been us@d on a ring, these congequent poles were 
to induction, Mt for the irreconcilable fact that the effects on | apsent ‘ bd 
either side of and@e were found to be of opposite phase, just It ıs possible, as oe woul@ expect, to artificially fake a 
as it would be, were the phenomenon due to stationary mter- | minimum intensity position, at any pomt on a ring, by Winding * 
ference waves on a few turns of thick copper wire But the fact that the phases 
This was ascertained by means of two coils connected in the | on estèr side of such a powt (found as before by means of two 
same sense in series with the telephone When these coils | coils in cireuit with e telephone) are the same, precludes the 
were arranged at places of equal mtensity, one on each side of | idea that the nodes can be due to Foucault currents 
a fiode, no sound was to be heard in®the telephone, the effects Obviously, however, the phenomenon depends on some 
neutralizing one another A commutator, to throw inthe coils | permanent peculiarity,round thetring which happens to occur 
singly or toether as desired, 1s convenient for making this | fairly regularly What this peculiarity 1s, or how it 1s brought 
experiment e about, I have not yet been able to discover 
From this, one would naturally assume that the currents FRED T TROUTON, 
induced on either side of a node must be of opposite sign, seeing 
thats hoy neutralize egch other in the telephone , but experi- | ~~~ 7 : 7 
ments with the galvanometer show it not to be the case To 
test this, the galvanometer 1s connected up through a com- OYSTERS AT THE ANTIPODES 
mutagol afrangement fixed to the origmator of the primary S° much attention has been given in England to the various. 
cuirent in suclva way as only to admit of the currents mduced questions connected with oystei-fisheries that ıt may be of 
in one direction passing Tried in this way, no difference in | interest to note some facts relatmg to the oyster-fisheries of ow 
the direction of the current on either side of a telephone node was | Australian kinsfolk The subject was admirably dealt with in 
found, or, indeed, any trace of a minımum effect at these pomts | a lecture delivered by Mr Saville-Kent before the Chnstchuich 
The thing can also be tested by means of a ballistic galvano- meeting Æ the Australasian Association for the Advancement 
meter, ang a reversing key with battery, for, with a reversing ' of Science This lecture 1s entitled “Oysters and Oyster- 
keyfand telephone, the nodes, which are qute independent of | Culture in Australasia,” and has been published separately 
the speed, are to be fotthd, as well as the opposite phase effect | | Mr Saville-Kent devotes attention chiefly to Australia and 
The ballistic galvanomete? gives no indication of these being | Tasmania, as, at the tıme when his lecture was prepared, he 
any difference at the nodes from elsewhere, and the deflection | had not had an opportunity of personally studying the question 
everywhere is ın the same dnection in New Zealand Beginning with Tasmania, where for five 
It was thought that perhaps the telephone effect was in some | years he was officially connected with the oyster fisheries, he 
»Way connected with the fact that the form of the alternating cur- points out that the oyster of Tasmania corresponds closely with 
rent Was not a simple wave orsign curve, owing tothe methodem- | the type Ostrea edults, produced and cultivated in British waters 
ployed m producing ıt This consisted of a rotating commutator, F o@merly, this oyster was so abundant im Tasmamian_ waters, 
which threw in circyit alférnately two cellsconnected up singly and that, according to the report of a Royal Commussion of Fishenes 
in Opppsite directions For this reason, the effect, when usmg a | in 1882, about twenty years previously a quantity representing * 
small alternatipg machine with about 40 alternations per second, | at current prices a retail value of no less than £90,000 had 
was compared, and was found to be in no way different Also | been exported in a single year to Victoria and New South 
what must have been a very regul@r variable current of the | Wales At that time, oysters were so plentiful that it was a a 
simple harmonic gype was procured by means of a microphone | common practice to burn them im laige quantities for the purpose 
and an @gan-pipe This gave like results of making lme The strain was, of course, too severe, and 
One ìs thus left apparently to suppose the sound ın the | by and by the Tasmanian» found that, although there was still 
telephone to hẹ due to a peculianty in the clmracter of the | a demand for oysters, there was no longer a home-supply, and 
curve representing the rise and fall of the current, probably | that it was necessary for them to go elsewhere for the commodity 
something of the natufe of a Subsidiary oscillation, this sub | which they had so recklessly wasted In 1884, when Mr Saville- 
sidiary oscillation being absentgat the nodes, and of opposite | Kent reached the colony, the oyster-fisheries of Tasmania had 
sign on either side ° for some years been an ol®olete industry Profiting by tke 
‘As mentioned before, it 1s necessary for the alternating cof to | information which had been made accessible through the Inter- 
be placed at definite positions, 12 order that the system of | national Fisheries Exhibition and associated Conferences in 
nodes and internodes should occtr These positions of the | London in 1883, atd by Prof Hubrecht’s testimony as to the 
alternating coil are at about the same average distance apart, | oyster-fisheries of the Schelde, Mr Saville-Kent recommended ° 
and are of very much the same character with respect to regu- | the establishment, ın suitable localities, of efficiently-protected 
larity as the nodes of the telephone col In fact, if the alter- | Government reserves, upon which breeding-stocks of oysters of 
nating coil and the telephone coihchange places rowfl the ring, | the best quality should be carefullf cultrvgted and permanently 
the best position for the alternating cowl will always begbetween | retained These reserves were to fulfil the double purpose of 
two nodes, and the nodes will be found situated between two old breeding-centres, from whence he surrounding waters might be 
positions of the altergating coil If the alternating coil be | restocked, and also of model oyster-farms, aroundgwhich private 
placed at agpoint where a node was found in some other position | beds might be established on simular lines The scheme recom 
of the alternating coil, the system of nodes and internodes | mended bemg approved, sites formerly associated wath the most . 
generally completely*disappears, and now on moving the tele- | prolific oyster production were selected The opgations were ẹ ° 
phone coil sound the ring the intensity uniformly diminishes | necessarily conducted on a very modest scale ster stock, 
until the diameter 1s reached, and then increases round the other | suitable for laying on the reserves, could be accumulated only 
half ofethe rng This gives the phenomenon a distinctly .!*by slow and laborious piocesses, and some 20,000 tO 50,000 
resonant, character The mduced current, as observed by a | oysters represented the approximate numbers that were gradu œ 
galvanometer, ıs always of the latter character-—that 1s to say, | ally collected and placed under cultivation In order that the 
s umform fall, and then a rise on going round the ring Jargest possible amount of spat produced by the oyster@tocys 
As,a rule the permanent magnetism of these large nings 1s | lad down might be caught, various methods were adopted, the 
uregular, and apparently apt to ghange frequently® <A determi- | principle being that which has been followed with so much ẹ ® 
nation of the permanent magnetism was easily made by means | success by M Coste on the west coast of France In addition to 
*ofone of the coils conneeted with a ballistic galvanometer By | dead oyster-shells, or ‘‘cultch,” whi@h Hs, from the earliest days 
moving this through a given amount at a time, say an inch, and | of oyster-cultwre, been recognized as representing @ most natural . 
noting the throw of the needle, one was able to plot out a re- | and prolific catchment "material for the adhesion of the spat, 
presentation of the state of the permanent magnetism In this | artificial collectors of various descriptions were introdu@d_ In 
way, places here no throw occurs were found, while to eithet i France, tiles cemented on their lower surfacesthave bean found 
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+ to constitute the most productive and ecoxfomic collectors In 
asmania, asen all the other Australasian golomes, tiles bemg 
@ouch too expensive for such a purpose, a cheap amd efficiefit 
substitute for them was effectually improvised out of the thin 
roughly-cleft boards, known as ‘‘Splite palings,” which can be 
produced m tingber-producing districts at a cost of from 8s to 
šos ge 1000 These paling colectors are coated on their 
undér surface with cement, a brick or sténe ıs fastened under- 
neath at each end to give them stability, and a wire loop secured 
through the centre of their upper surffce forms a convenient 
handle*by which they can be manipulated on shore or raised 
with a boat-hook from beneath the water 

The results hav® been most satysfactory Last yea® oysters 
had become so plentiful at Spring Bay that the Hebart market 
was glutted, and the sale price was reduced 50 per cent Thus 
an important industry has been tevived, and there can be little 
doubt that by the due maintenance of the breeding-reserves the 
oyster-fishenies of Tasmania will be restored to more than their 
former prosperity In accordance with Mr Saville-Kent’s re- 
commendations, all holders of private oyster-beds ın Tasmania 
are bound by the terms of their leases to retam a certain amount 
of breeding-stock—not less than 10,000 mature oysters to the 
acre—permanently on then oyster-beds This regulation con- 
tributes materially towards the distribution of spat throughout 
the surrounding water, and to the re establishment of the oyster- 
fisheries upon a durable basis 

Referring next to Victoria, Mr Saville-Kent says that the 
specific form of oyster indigenous to the Victorian coast line is a 
so-called mud oyster, identical with that produced m Tasmamian 
waters, and to all outward appearance indistinguisgable from 
the British native, Ostrea edus In former years vast quanti- 
ties of this oyster were obtained from Western Port Bay, Port 
Albert, and Corner Inlet Over-dredging however, has re- 
daced these prolific natural beds to the very verge of extinctiof, 
so that Victoria has for many years been dependent upon New 
South Wales, Queensland, South Australia, and New Zealand, 
for her oyster supplies Some time ago Mr Saville-Kent was 
invited by the Government of Victoria to make a tour of and 
report upon the fishertes of the colony, giving special attention 
to the practicability of reviving the oyster-fishenes As a result 
of that tour of inspection, he strongly recommended the adoption, 
at Western Port and Port Albert more particularly, of the 
methods which had proved so effective in Tasmania One such 
reserve with a very small stock of oysters was formed at Port 
Albert, Unfortunately, however, the Government omitted to 
make provision for periodical skilled supervision, and the reserve 
dwindled away As Mr Saville-Kent says, unless such reserves 
can be maintained in efficient working order, and the operations 
periodically required thereon be supervised by a practical ostre- 
culturist, the money expended on their establishment 1s simply 
wasted 

At various parts of the Victorian coast line, Mr Saville Kent 
observed considerable numbers ofeoyster-shells, evidently derived 
fiom deep water, that had recently been cast upon the shore by 
storms He consequently predicted that more or less extensive 
beds would be found off the coast, and off-shore beds have in 
fact been since discovered Mr Saville-Kent points out that a 
most favourable opportunity is thus afforded for the restocking 
of the in-shore fisheries, 

In New South Wales aeseparate species of oyster has to be 
taken into considerftion The commercial species of this colony 
is the rock oyster, Ostrea glomerata At the same time a mud 
oyin identical with or most closely allied to the Victorian and 

esmanian @ype, Ostrea edulis, occurs in some numbers upon 
the coast, but in consequence of the hitherto profuse abundance 
of the rock variety it has not been considered worthy of com- 
mercial ati@ntion In form and geneial aspect the New South 
Wales rock oyster somewhat resembles the Portuguese oyster, 
Ost eaangulata, and also the American Ostrea vu gineana. 
With these two species it further conesponds in its breeding 
habits, which are essentially dist nct from those of the Enghsh, 
Victorian, and Tasmanian mud oyster, Ostrea edulzs In the 
tare of the Australian rock oyster there 1s no nursing of the 
young Brood, Which 1s turned out to shift for itself, not only in 
a shell-less but even m an unfertilized condition Like the spawn 
of many fishes, tlese @va@re fertilized in the water They can 
“be readily fertilized artificially, and Mr Saville-Kent has found 

that four days after fertilization the shells, which ‘make their ap- 
pearagce on the second day, become so dense that the embryo 
oysters can no glonger support themselves in the water, but sink 
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to the bottom, where they assume theyt perManently fixed cor 
dition Such is the fecundity ef thas oyster ahat thegocks an 
every available hidin -Blace in the bays, estuaries, and inlets t 
the districts 1t affectsbbecome literally plastered with,ehe embry 
broas , and until quite recently, artgicral culture in tle scientifi 
sense has in New South Wales been usually regarged as an un 
profitable and unnecessary supewluity Lately, zhowever, th 
oyster-fisheries of the colony have begn serfously damaged b 
a disease which either destroys the oyster or makes it unfit fc 
food Mr Saville-Kent attributes this disse to the pollutio 
of rivers If he is right in this view, in Support of which h 
has much to say, the oyster-growers of New South Wales wil 
as hesays, have to make the most of the water area left to ther 
where the water 1s pure They may also have to turn their ai 
tention to the cultivation of the New So&th Wales variety of th 
mud oyster « y 

In Qħeensland, as in New South Wales, the only oyster used ı 
commerce ıs the rock variety, which may be smi to attain it 
maximum developmerft in both quanity and quality ın th 
Moreton and Wide Bay districts In these areas the species 1 
so abundant that large consignments, above those required fo 
home consumption, are exported to New South Waleg an 
Victoria The disease which has so seriously depleted th 
fisheries of New Foul Wales has not yet affected th 
Queensland beds Mr Saville-Kent thinks that tlfis impunit, 
1s probably due to the circumstance that the Queensland oyster 
fisheries are chiefly located in bays and channels m clos 
proximity to the open sea, from whence, even after heavy flood 
from the tributary rivers, they are speedily revived by an inflov 
of sea water He urges the Queensland authorities to preserv 
these tributary streams as far as possible from pollution b 
-chemical or other noxious works, which if allowed to ingrese ti 
any cofisiderable extent cannot fail fO ex@rt a very deleteriou 
effect ypon both the oyster and all®other fisheries of the bay 
into which the rivets fow Artificial oyster-culture, with th 
exception of one or two small experiments, has been so fa 
carried out in Queensland waters on the simple lines only c 
transporting the young brood or ware, locally known a 
‘* cultivation,” fiom one locality and laying ıt down on groun 
where it will develop more speedily to maturity Mr Saville 
Kent believes, however, that ıt would be profitable to use spi 
palings as spat collectors One advantage possessed gby" thi 
form of collector 1s the shelter from the sun’s heat affordec 
to the young brood when left high and dry by the recediny 
tide Millions of the &tustralian rock oyster are dastroyec 
annually through exposure to the overpowereng heat of the sub 
tropical sun in the early days of their attachment tg expose 
rochs near high-wate: mark The overhanging ledges of large: 
rocks and the shady sides of stone jetties or qmbankments are 
invaiiably found to attract and support the greatest amount -o. 
oyster brood, and this shelter, which 16 naturally sought, plamly 
indicates the lines that may,be most profitably followed ır 
operations connected with the artificial cultivation of the species 

°We may note that since Mr Saville Kent’s lecture was pub 
lished a report by him gn “Oysters and Oyster-fisheries of 
Queensland ” has been issugl by the Queensland Government 
Jp this report, which 1s carefully illustrated, full details are given 
as to the conditions which must be specially taken into account 
by all p€rsons connected with Queensland oyster-fisheries 
Referrmg to the ‘split gpaling” collectors, Mr Saville- 
Kent emphatically repeats what he says m their favour in his 
lecture” After considerable experience he expresses his con- 
viction that they are the most conveniegt aad economic form for 
use in Austrahan waters, and that they may be chgracterizaml as 
an essentially Australian product About half-tide mark repre- 
sents the zone within which—at all tres of the year, but 
especially 14 the months of February and Augus#—they gather 
the mest abundant ‘harvest of spat On their first attachment to 
the cemented collectors, the young oysters adhere to the cement 
by the entire surface of the attached shell After ajtaiming to 
about half an inch in diameter, the fiee edges of the shells 
begin to grow outwards, and this direction of thetr growthe1s 
continued until at an age of about six months they project an 
inch and a dalf or two incheg from the collector “At this stage 
the young oysters may be easily detached with or without the 
cement, and be laid on the banks @s ordinary ‘‘cultivatign S 
The collectors may then be re-cemented and 1e-laid for the 
catchment of a second crop 


Of the oyster-fisheries of South and West Australia Mr Saville- 


«Kent is not able, in his lecture, to give precise details He says, 
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rowever, khat excalent @ysters of fine quality and maggificent 
eroportiong, “allied fo OstteatedRlys, are exported from Spencer’s 
iif in South Australa to*the Victorian markets, and more 
specially to Ballarat Seme of these South Australian oysters 
re of suclfBrobdingnagiare dimensions that it 1s customary to 
tt them un four pieces f r sMe at the oyster saloons, the quarters 
hus divided béing severally allgtted to separate shells of ordinary 
ize and sold a8 single oysters 

Mr Saville-l@ent coffgratulates New Zealand upon her 
bundant stores of qysters of various kinds ‘The days for the 
ystematic artificial cultivation of the oyster ın that colony have 
aot yet arrived® an@ if she carefully husbands her natural 
esouroes they may, he thinks, be long delayed 





` THE TIBET EXPEDITION 


A.T an extraordinary meeting of the Russian GeogrAphical 
Society on October 14, General Pevtsoff made his report 
vbout the Tibet Expedition, of which h® was the commande1 
fter the death of Przewalsky Having crossed the main Tian- 
hai ridge by the Bedel Pass, the Expedition went southwards, 
trough an extremely narrow gorge of the Kara teke ridge In 
ome places the gorge ha$ only the width of 30to 35 feet, while 
4s walls are 700 feet high The first Kashgarian village reached 
vas Kalpyng whence the travellers Went to Yarkend From 
Yarkeñd they moved on the great Khotan high road into the 
aorthern spurs of the Kuen-lun There they stayed for some 
orty days, at a height of 10,000 feet above the sea, at Tokhta- 
aon, collecting many inteesting plants and birds, while the 
sedlogist of the expedition, M Bogdanovitch, made a long ex- 
-ursion intg the region between the Yarkend-daria and the 
Tyznan Rivers On September 13 they left the highlands, and 
iter $ three weeks’gjowMey arrived at the Khotan osis, the 
sopulation of which (120, cap)gare skilful in the manufactpre of 
arpets, felts, silks, gnd so on From Khotan they went to 
“keria, and next to Niya, where they left therr superfluous luggage, 
and whence they started to explore the Kuen-lun, in order to 
to find a good pass to Tibet The pass was found at the 
ource®-of the Tillan hadjı stream, not far from the Minythn- 
shanum monastery It proved to be quite available both for 
horses and camels Theevinter was spent atNiya On May 7, 
the work of explorafion was resumed, and next week the Expe- 
dition rêached the Kaia-sai village Followed by two men only, 
M Roborovsky ‘went up the Saryk-tuz Pass (discovered during 
the preceding autumn), and attained tbe sources of the Keriya- 
iaria of the Tibet plateau Its altitude proved to be there 
16800 feet, and its Surface was an absolute desert The want 
of food fof the horses compelled M Roborovsky soon to return 
to Kara-sar_ He soon made a second attempt at further explora 
tion, but, afte: Having marched some 50 miles southwards on 
the plateau, he was agam compelled to return During the 
same time, M Kozloff went across the border-ridge, follow- 
ing for some 100 miles the Bastan*tigrak River gic passed by 
Lake Dashi-kul and went up the river which flows mto the lakè 
from the east, through a wild desert, 14,000 feet above the sea 
He also was soon compelled to retugif to Kara-sa1 The next 
attempt was made by all three explorers together, accompanie 
by four Russians and a few natives They went up the Aksu 
River, and soon were on a plateau, 15,000 feet high aĝd almost 
quite devoid of vegetation Termbple snow-storms wee raging 
in the first daysof July The only mammals seen were two ante- 
lopes, and the only bird met with was a lark Finding :fo food 
for the horses, the Expedition had nothing to do but to return to 
Kaiasat Thence they Started for Tchertchen, and at Atchan 
chey were re}fhed by M Bogdanovitch, who had explored in 
the meantime the geological structure of the two passes of Saryn- 
cuz and Aksu, After a shout stay at Mandalyk, pere good 
srazing-grounds were found, and the horses retovered, the Expe- 
iitior crossed again the Kuen-lun wd the Muzfuk Pass (15,500 
eet high), and after having crossed it they divided into two 
yarties, on@of which, under M Roborovsky, went south-east, and 
‘he other, under General Pevtsoff, moved southwards, up the httle 
River Uluk-su, which 1s the source of the Tchertchen-daria 
They soon came to an immense chalky mountain rigge, which 
ose to about 20,000 feet in the south, while a wide valley 
itwetched south-westwards Tgtween that ridge and the Kuen-lun 
The*party stopped at the foot of this ndge, at a small lake, 
Yamil-kul From some natives who were engaged in gold- 
nining 1n a gorge of the ndge, they learned that nts name 1s Akka- 


ai, and that its summits are covered with perpetual snow, The le MacMahon, F RS, 
perp A , 
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paty did not proceecfurther, and from Yaifil-kul they returned 
to Mandalyk, and thence bêgan their journéy to L@b-nor, which 
journey toqk no less than one month Froh 
Expedition went up the Yarkend-daria, visiting on the way the 
great settlement wf Kugla {4000 inhabitants), the fort of 
Karashar (10,800 inbabitants m the fort and” thépasis), and the 
tow& Uruntchi, situated at the foot of fhe Tian-shan, amd yesie 
dence of the Governos-General of West China On their Way 
to the Russian frontier the travellers visited *also the oasis af 
Sa-tsan, peopled by Chiftgse, andgcrossed the Malas Rivers well 
as the desert Khatyn-ula | On*January 15, 1891, they tered 
the Russian post of Zaisan 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OXFORD —The Rev “Andrew Clark, M A , Fellow of Lincoln 
College, has been elected by Congregation a Curator of the 
Bodleian Library, ın place of Prof Max Muller, whose term of 
office had expired 

The Provost of Oriel College has been re elected a Delegate 
of the University Museum 

Mr F. Liddell, B A Christ Church, has been elected to a 
Fellowship at All Souls’ College Mr Liddell, who is a son of 
the Dean of Christ Church, was placed in the first class by the 
examiners in the Final Classical Schools Mr A H Hardinge, 
M A, formerly Fellow of All Souls’ College, has been elected 
to a Fellowship under Statute 3, Clause 10, of the College 
Statutes 

There was no candidate for election to the Burdett-Coutts 
Scholarships The scholarships are of the annual value 
of about £115, tenable for two years, for the promotion 
of the study of geology, and of natural science beaiing on 
geology This is the fifth occasion since the foundation of 
the scholarships that there has been either no candidate or no 
election 

In consequence of the requirements of the Civil Service Com- 
missioners for the limited competition for assistantships in the 
Roya] Observatory, Greenwich, the Savilian Professor of Astro- 
nomy has offered a short course of lectmes on Newton’s 
“ Principia? The study of Newton has been practically abo- 
lished from the requirements of the Oxford Mathematical Schools 
for some time past 

A studentship, provided out of the funds of the Newton Testi- 
monial Fund, having been offered to the University by the 
Managing Committee of the British School at Athens, the 
Craven Committee will proceed to make the appointment in the 
course of the present term The studentship 1s of the value of 
£50, and ıs tenable for one year The holder will be required to 
reside at Athens for not less than three months during the 
ensuing winter and spring Candidates should apply to the 
Secretary of the Board of Facwltres, Clarendon Buildings 


CAMBRIDGE —The first award of the Isaac Newton Student- 
ship in Astronomy and Physical Optics has been made to 
Ralph Allen Sampson, BA, Fellow of St John’s Colleges 
Cambnidge 

Prof Thomson, F RS, has been elected Chairman of 
Examiners for Part II of the Mathematical Tripos 

The vacancy of the office of Supefintendgnt of the Museum 
of Zoology will take place on January 1, 1892 The stipend 1s 
4200 Applications are to be gent to Prof Newton before 
November 19 e 

The State Medicine Syndicate report that this year there were 
64 candidates for the Diploma in Public Health, ofewhom 45 
were successful They propose, on account of the large number 
of candidates, to hold a second examination ın the first week of 
April 1892 The Syndicate have resolved to transfer to the 
University a sum of £150 from their accumulated funds 
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SCIENTIFIC SERIALS * . 3 


American Journal of Mathematics, vol xiv No’ 1 (Balfintore, 
Johns Hopkins Press) —This number, which contains an ex- 
cellent hkeness and autograph of Prof &ldén, ofens with articles 
by Goursat, ‘Sur une problème relatif à la déformation des 
surfaces,” and by Appell “Sur une expression nouvelle des 
fonctions elliptiques par le quotient de deux séries ”—ilajor 
contributes a fourth mempir on a new 
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e’ theory of symmetri@ functions The autleor has extended thé | speciegof Diptera, unnamed He sarè they bad bee submitter 
hect of thêsę memoirs in aș paper with the title “ Memoir on , to Mr R. H Meade, hut wer tinRnewn tobim, adare prob 
Symmetric functions of the roots of systems of eqiations”*in | ably new to the British lst —MY R Adkin exhibited ty 
the Philosophical Transactions, A (1890) —The next paper, by | specimens of a suppgsed new Species*of Tortuix (7022028 done 

bet) C P Stemmetz, was read before*thes New York Mathematical | /ang, Carpenter), bied from larvé feund on pine tres at Tuam 
° Society, and 1#entitled ‘Multivalent and univalent involutoryg Mr C G Barrett said he examin€d the specimens with grea 

. % o1ygspSndences ın a plane determened by a net of curves of wth | care, but he did not consider that they belonged to a nev 
order ’—The follpwing note, also read before fhe same Society, , species He was unable to distinguish them? hom Zorni» 
£ on the algebraic proof of a certain series It supplies a | viburnana —M. A Wailly exhibiféd preserved larvæ, ır 

“‘temBorary lack,” which was regreefed by. the author, E ; various stages, of Crtheronea regalis, whigh he had bied fron 
* McCMhtock, m a memoir which will be found ın vol u p 108 | ova received fiom Iowa, United States He said that the 
The same writer furnishes another addition to the memoir just ; natives called this larva the Hickory Horned Devil, and that the 
referred to (vol i}, on indepengent definitions of #he func- | specimens exhibited were the first that had been bredein thi: 
tions log x and e —H B Newson wriges gn a pair of curves | country M Wally further exhibited three female specime 
of the fourth degree, and their pplication in the theory of , of Antheræa yama maz bred fiom cocogns received fiom Japan 
quadiics, and H P Manning finishes this nstalment with a | also a nest of cocoons gf Bombyx radama, received frome the 
note on linear transformation, which wag suggested by a method i west c@ast of Madagascar Piof J B Smith, ofthe United States, 
employed by Prof. Cayley, F R.S, in vol v of the Amer | and Colonel Swinhoe took pait in a discussioneon the habit 
Jounal . | of the larvæ of Czthevenza 1cgals, and as to the penod at whict 
THE articles in the numbers of the Yourzal of Botany for | pee dropped therr spines a to popatng ~ Dr aoe fi 
October and November are mostly of interest to specialists ın ı 7! ina nekis Para tiek bu z oa ’ A, AE JENI uga asp the 
local floras Mr A Fryer desctibes and figures a new Eng- | ends of the elytra of which bore a close resemblance to the sectios, 
of a twig cut with a sharp knife Hê said he had received the 
lish Potamogeton (or, rather, hybrid) Mr T H Buffham from Mr G V Tud f Well New Zfal 
describes and figures the hitherto unknown plunilocular sporanges sted that h e fo SOD; OL VE mgton, ew ba and, 
im two sea-weeds, Asperococcus bullosus and Myrioti chia clave- | H S ee ey he ar ape m ene MY 
forms Mr F N Wilhams contributes a synopsis of the | ead trunks and branches of Panax arborea m the forest®——-Mr 
h G C Champion stated that the species of Forficulide, capturec 
primary characters in the species of Rheum i 
ı by Mr J J Walker, RN, in Tasmania, and exhibited by 
THE last number received of the Botanical agazine published | himself at the meeting of the Society in April last, was, hi 
at Tokyo, Japan (for June), contams an interesting article, believed, referable to Avzsolabis tasmantca, Bormans, describe 
illustrated, on a new Japanese /aszola, P japonica, by Dr R | in the Comptes rendus of the Ent Soc Belgique, 1880 —The 
Yatabe, which, the author states, 1s collected in large quantities | Rey A E Eaton made some remarks on the syndhymy of the 
ın the districts where it grows, and ıs sold as an article of food Psychatide, and stated that, since A@gus 1890, he had ¢denti 
under different names ın different localities It is eaten either | fied all of the Bnitish species gm Mr Reais hst, excep 
slightly broiled or with vinegar, the mode of preparation being Sycorav silacea —Mr Gervase F Mathew,’ R N , communicatec 
very similar to that of the ordinary purple and green lavers. a paper entitled ‘‘The Effect of Change of Clhmate upon thy 
Other articles in the same number are on the reproduction of | emergence of certain species of Lepidoptera” A discussior 
Laminaria japonica, on a recent problem in vegetable physio- | followed, in which Mr Stamton, FRS, Mr. Banett Dr 
logy (apparently the greatly discussed question of the direct | Sharp, F R $ , and Mr McLachlan, F R S , took pate e 
absorption of mtrogen from the air by plants), and on the Royal M 1s o 
colours and scents of flowers, but as all these are unfortudately oya pe h en T ctober 21 —Dr. R 
+ in Japanese, they are maccessible to the English 1eader | Braithwaite, President, ım the chair *-Thẹ President said tha 
1 the pleasure with which he met the Fellows after the vatatior 
Jue number of the Nuovo Giornale Botanico dtaiano for | was very sadly marred by the death of one of their Secretaries, 
October ıs chiefly occupied with the- Proceedings of the Itahan | Mı John Mayall, Jun The loss they had sustaed was onc 
. Botamcal Society The attention of Italian botanists 1s still, which the Society coul® hardly hope to replace, bevaguse per 
directed to the interesting phenomena connected with the pol- haps there was no living person who knew more about the 
lination of the Aroidese Signor Caler: has a paper on the | microscope and its applications than then deceased friend “Mir 
flowering of A7 une Dioscoridis, and Prof Arcangeli one on the Mayall The difficulty m which they were placed had, howevei, 
fertilizers of Helicodzceros muscevorus Ye 1s unable to discover | for the present been met by the kindness of Rr Dalhnger, whe 
any evidence that the latter plant 1s really carnivorous —Signor | had undertaken to fill up the vacant place until the end of the 
Martell: discusses a vine-disease which has lately appeared in | current session —Mr A D Michael*proposed, and Mr T H 
the neighbourhood of Florence, and which he identifies with 1 Powell seconded, that a specgal vote of than! s be given to Dr 
thg “ black rot” of the American grape, caused by a Pyreno- Pallinger fomhis kindness ın accepting the office of Secretary 
mycetous fungus, Physalospora Bidwell | he vote of thanks was carried by acclamation —Mr F 
oe ar ae NE Chapman read his paper pn the Foraminifera of the Gault — 
r . : Sir Walter J Sendal] exhi@ited and fescribed a new apparatu: 
SOCIETIES AND ACADEMIES evhich he had devised fo. making accurate measurements witt 
the camera lucida, the inherent faults of which were explainec 
Lonpon by drawings on the blackboard Mr E M Nelson said there 
2 EntomologicalSociety, October 7 —-Dr D Sharp, F RS, | could Wè no doubt that gamera lucida measurements wher 
Vice-President, in the chair — The Chairman refered to | madegin the ordinary way as described were grossly incorrect, 
the death, on September 14elast, of Mı E W = Janson, who | and that the apparatus that had been devised was most ingeniou: 
had, been» member of the Society since 1843, and who had | and thoroughly scientific in principle. Me thought, however, 
f rmerly filled the offices of secretary and hbrarian respectively | that there was a much simpler method of obtaymng megsure 
d --The Bev Dr Walker exhibited a long senes of several | ments by projecting the image for a distance of 5 Teet , the cmve 
° species Ofg47edza, and of Argynnis pales, which he had recently | would with so large a 1adius be practicaly reduced to a straigh 
captured near Roldal, m Norway —Mr. W L Distant ex- | Ime The camgra lucida and neutral tintereflector were 
hibiteg. specimens of Danars chrystppus, with its two varietal | only 1ough-and-seady means, and useful only for 1eady 1eference 
forms, alcepfus, Cram , and dorzppus, Klug , all which he foung | where correctness was of impoitance, the eye-piece mucrdmete: 
° together ın the Pretoria district of the Transvaal Mr Jenner | would best meet the requirements, the ruling of eye-piece 
eWeir and Colonel Swinhoe took part in the discussion which | micrometers was now done so perfectly that it was possible t 
eensted as to these forms and their distribution —The Rev W | arrive at measurements even as small as 1/500,000 of an ct 
F Joknson seatefor exhibition specimens of Velza currens from | with far greater accuracy than could be attained with any 
° stagnant water near Armagh , also a specimen of Vadis limbatus, | machine ®Dr W H Dalinger thought there could be nc 
killed whilst helding op to its prey, a very hard species of | doubt of the value of the apparatus within certain limits, but 1 
° Ichneumon Mr Saunders thought that, from the nature of the | would requ.re great care for use with high powers, partly bs 
Y I-hneumon, the only chance the JVadzs had o reaching its ın- | account of its weight 1f made in brass, as the specimen befor 
ternal juices would be through the aifal opening, as recorded by | them , perhaps ıt might be made in aluminium or some othe 
Mr a A Butlerin a similar case, in the Automologist's Monthly | light material The discussion was continued by Messrs A D 
Afaghzne, Odober 1891 —Mr F P Pascoe exhibited two British"{ Michael, C Beck, and Sir Walter J Sendail —Mr W I 
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Chadwiok described th® Leach lantern “microscope as follows 
The miggoscope gan b&a§plied to amy oxy-hydrogen lantern 
It 1s screwed on the front 1n place of the ordinary lantern ob- 
jective, the size of flange required being¥z2} mches, when the 
lantern gpjective flange 1% larger than this, an adaptor gnust 
be provided 
**ricketty,” q rigid lengtheging tube may be adapted The 
lantern condenser shoyld be about 4 inches or e$ inches in 
diameter, and & the triple form The stage of the microscope 15 
open at both sidesgand at the top also, and serves for all classes 
of objects, whether ordinary microscopic slides or polariscope 
crystals, shown with"either narrow angle rays or by the convergent 
systefh of lenses The stage being so constructed, 1t 1s extremely 
accessible for the introduction of sub-condensers, with which the 
tnstrumentis provided [he object-holderis quite a novel idea, the 
pricipal mechanism of it 1s placed under the stage (to be out of 
the way) , two arms passing through slots ın the bottom of the 
stage, actuatéd by a spring and manipulated by a milled head, 
serve to hold the objects flat against th® inside surface of the 
front Òf the stage The diaphragm, or compound wheel of 
difphragms, ıs rotative on a pivot attached to the plate arm in 
*such,a manner that the whole may be raised out of the field 
altogether, and dropped into ıt again, ın an instant , when the 
wheel 1s raised, a spring catch holds ıt in position. When in 
this position the whole field of the ‘microscope can be utilized 
for showing abjects up to 14 inches in diameter When, 
as in using polarized light, ıt 1s desired not to be incom- 
moded with the diaphragms, the detachable plate carrying the 
compound wheel can be instantly removed from the stage, and 
when again required it can be as quickly restored The arms 
of the objegt-holder projecting through the bottom of the stage 
oa a lateral movement to admit any zoophyte trough or 
woodeft frame or combuf&tion of wooden frames up tot chin 
thickness Thus the advatiteges of this arrangement ara clearly 
manifest The twoesub-condensers with which the mstrument 
®is provided are found to give satisfaction with ail objectives of 
from 24 to zy 1nch focus When the light has been properly 
eoncentrated, high powers can be used It should also be 
observed that when high powers are used the front lens of the 
objective is open to the view of the manipulator, a great con- 
venience when msegting*the object, by enabling ıt to be imme- 
diately adjusted within the area of the lens When polarized light 
1s to be used, the polarizing prism must be pushed into the rotating 
tube of the instrument by removing the concave lens at the back, 
and affer inserting the prism this con@ave lens may be replaced 
gga rsa The rotating tube is an advantage over fixed 
ubes, ag the polarizing prism can by this arrangement be placed. 
in any desired azimuth which best suits the object The con- 
vergent system @f lenses for use with polarized hglt ın transmut- 
ting rays through biaxial crystals was worked out by Mr Leach 
It gives powerful illumumtions, And includes an angle of 170° 
The front focussing arrangement was introduced by Mr Leach 
in 1883 Before that time severe! supplementary lenses had to 
be kept ın readiness for use, as different classes of crystals were 
placed in the polariscope. Mr Lgach discovered how these 
supplementary lenses might be dispensed with, and fitted up his 
system accordingly , and now all makers of first-class polariscopes 
attach to their instruments this great improvement, The con- 
cave field lens, with which the instrument 1s provided, 1s abso- 
lutely necessary when the polarging prism is in u% = = With 
all powers it enlarges the field, and equalizes the distribption of 
ulumination The three objective adaptors with which the instru 
ment is provided admyt of any microscope power with the 
stagdard scrgw , they are made to slide in the front tube of the 
microscope, which 1s provided with a rack and pinion, and also 
with a fine screw moment Thus, by having the various powers 
already screwed into the adaptors, one may beechanged for 
another almost instantaneously And intoghe front or tube 


porfion ef these adaptors the tube of the amplifier 1s made to 4 


shde The amplifier which 1s provided ıs a Barlow lens, and 
being achromatic, ıt enhances the aplanatic qualities of the 
objective It has been asserted ‘‘that high power cannot be 
used in the lantern microscope, that 1t 1s unable to exhibit fine 
detail upon the screen, and that, no alum trough®s required ” 
No doubt this is all true so far as applied to inefficient instru- 
ments Butthe Leach mgroscope does require an alum trough, 
because where great light 1s concentrated from the oxy-hydrogen 
lummant, great heat must, from the very narure of the méans 
employed, be concentrated with it, and the alum trough 1s the 
only practical, thing which can be used to absorb the heat ray=¢ 
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brne alum trough is*of lange size, and is ised in the ordinary 


and when the draw-tube of the lantern isel 








shde stage of the,lantern At the con@lusiqneof the papêr 
Messrs Chadwick and Leach gave a demonstration with commoft 
and polarized light 

© o o CAMBRIDGE 


E Bru Sgt. # 
Philosophical Society, October 26 —Prof®G H, Darwin, 
President, in the chair ~The officer® for the ensuing s@gsion 
were elected as follows —President Pro’ G H Darw 
Vice-Presidents Profe Hughes, Prof Thomson, Mr,J z 
Clark Treasarer Mf? R TS Glazebrook Secretarigs Mr. , 
J Larmor, Mr S F Harmer, Mr E W Hobson New 
Membegs of Council Mr H F Newall, Mr C T Heycock, 
Mr A E H Love —The following communications were 
made to thè Soctety*—On the absorption of energy by the 
secondary of a transformer, by Prof Thomson —On an experi- 
ment of Sir Humphry Davy’s, by Mr G F C Searle Two 
copper wires are passed up through holes about 5 centimetres 
apart in the bottom of a flat trough, their ends being level with 
the surface of the frough Mercury is then poured mto the 
trough to a depth of about 4 millimetres On sending a powerful 
current through the mercury by means of the two wires the 
mercury in the immediate neighbourhood of the electrodes was 
elevated into a small cone 2 or 3 millimetresin height —Some 
notes on Clark's cells, by Mr R T Glazebrook and Mr S 
Skinner In addition to the causes of variation mdicated by 
Lord Rayleigh, the authors find that the state of amalgamation 
of the zinc pole may cause a fall in force 1f the zinc does not 
show a bright surface This 1s worked out by means of a testing 
cell into which the faulty zincs are transplanted The result 1s 
confirmed® by Swinburne’s experiments on zine reds m zinc 
sulphate solution To correct this fault previous amalgamation 
in the presence of dilute sulphuric acid is recommended, ot 
yamerston of the zinc in the paste Dr Hopkinson’s method 
of testing cells by tapping was shown —Illustrations of a 
method of measuring 1omc velocities, by Mr W C. D 
Whetham —On gold-tin alloys, by Mr A P, Laurte, 


PARIS 


Academy of Sciences, November 2 —M Duchartre in the 
chair —-On aberration, by M Mascart —Note on Mont Blane 
Observatory, by M J Janssen Thisis a brief report of the 
attempt to reach the rock through the snow on the summit of 
Mont Blanc, in order to obtain a foundation for a proposed 
Observatory. In spite of circumstances which rendered the pro- 
posed building impossible, M Janssen believed that an edifice 
of some kind resting on the snow would permit the necessary 
observations to be carried on, and had one constructed accord- 
ing to his ideas No displacement of the erection occurred 
during the twenty days previous to M Janssen’s departure from 
the summit of the mountain The construction of a similar 
but more important building 1s therefore contemplated for next 
year —Note by M Armand Gautier, accompanying the presenta- 
tion of his work on ‘ Biological Chemistry ’—-On the Afago 
Laboratory, by M de Lacaze-Duthiers —Contribution to the 
natural history of the truffle parallelism between the Terfaz gr 
Kama (Terfezia, Tirmania) of Afnca and Asia and the truffles 
of Europe by M A Chatin Inthe comparison the points 
considered are geographical distribution, climate, soil, nutritious 
plants, periods of ripening, depth Mh soil, and numerous other 
characteristics —-An excursion in the Rocky Mountains, by M 
Albert Gaudry At the end of the recent Geological Congress 
at Washington a party was organized to visit the Bocky Moun- 
tains An account 1s given of some of the objects of geological 
interest observed by the excursionists —-Note on thesstorm that 
visited Martinique on August 18, 1891 (an extract from the 
American Journal of Meteorology), by M Faye esearches 
on butylene monobromides, by M E Reboul There are three 
butylene monobromides known besides the isobutyfene of 
Boutlerow The author describes the preparation and proper- 
ties of one of these, to which he assigns the constitution C H- 
CH,--CBrx-CH, | He proposes to term fn ethyl-acetylene 
a hydrobromide ~-Observations of two new agteroids discovere 
at Nice Observatory on September 24 and October 8, 1841, by 
M Charlois Observations of position are given —On the 
dimensions and form of the section®of% stream (verne) of gase 
under hmuted gcounter-pressure during a limited delivery, by M 
Parenty.—On a model’ of a lummous fountain, by M G 
Trouvé.—On the direct combinations of metals with dhlorine 
and bromine, by MM Henr: Gautier and Georges Gharpy, 
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BOOKS, PAMPHLETS, and SERIALS RECEIVED 


Booxs -~Pflanzenleben, Zweiter Band A. K von Manlaun (Leipzig, 

e Bibhographisches Institut itish Fung: G Massee(L Reeve) -Studies 
in American History M S Barnesand E Barnes (Boston, Heath) —A Text- 
book of the Science of Brewmg E R Morgz and G Morris (Spon) — 
The Upiversal Atlas, Part 8 Cassell) —Geological and Natural History 
Survey"of Canada, Annual Report, vol iv, 1888-89 (Montreal, Footer, 
Brown)g—Daily Weather Charts to illustrate the Tracks of Two Cyclones in 
the Awapian Sea (Eyre and Spottiswoode) —-Metearological Charts of the 
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zt Yh the exception @faluminiim, mast of fhe metals are hardly | portion af the Indian Ocean adjacent fo Lait Guaglafur andgRas Hafú 
ghiacked by frwchlonine and bromine at the ordinary tempera- | (Eyre and Spomgwoodej -frime ti yess Par 2a, Magnes an 
ture Aluminium, however, 1s acted on very energetically by | of Natural Science, Pagt 2 B Loewy (Macmillan) —Delagoa Bay, t 
A liquid chlorine and, bromine, whilst A an Natives pena Naturaj bart R Montero phn) Oben sods, ied 
resists the action. he reactions are %efy slow when the dry ene s e Gr H I Wood (Wiittaker) — 
. halogens are usd When water is present the action becomes @ Fee Boo of Se tr ie sere WP Ma nk - 
fhoræ rapid, hydrogen Being genéralfy liberated owing to its | The Alkah-Makers Hand book, 2ndeedition G Lungg and F Hurte 
ecomposition, bué ın some cases the water remains unaltered (Whittaker) —The Practical ] elephone Hand Sek Jø Pon e (Whittaker) ~ 
mp Coalgibutron to the chemico-physical, study of the function | The Planit Warid G Massee (Whittaker) -I opke ang Sons Catalogue c 
a i | stronomical and Scientific Instruments, 1891 (York) —A Text-book c 
a thes tdney, by M C Chabtié —Off the chronology of the Physiology, Part 4 sth edition, revised Prof M® Foster (Macmillan) - 
eruptive rocks of Jeisey, by M A de Lapparent —New geo ! Iconographie Fore. Japomem, vol i na I SDr Bones (Tokyo 
, Maruya) — 
lopital Cee of tie aa Sarima Dy A sie gan, 1800-91 Houghton) — Manual for the Physiological Laboratoay y st. 
| edition Drs Harris and Power (Bailliere) -Die Entstehung der Landtiere 
the Upper Miocene in the Isle of Samoa by M Forsyth | em Brologischer Versuch Dr H Simroth (Le pzig, Engelmann) —Revisy 
Major —-The gravels of Montfort, by M Ed Piette + Generum Plantarum, Pars z Dr O Kuntze (@ulau) 
|, PaMPHLETS —Proposed Railway through Siberia W M Cunningpan 
BERLIN } (London)e—Molecular Motion in the Radiometer, in Crookes’ Tubes and 1 
« some other Phenomena D S Troy (New York, Hodges) —Oysters anc 
Physiological Society, October 16 —Prof du Bois-Rey- | Oyster-Fisheries of Queensland (Brisbane) e 
mond, President, in the chair —Dr Luderftz gave an account of . Serras — Quarterly Jowenal of the Geological Society, No 188, vol xlvu 
n investigation of the changes of blood-pressure in the left art 4 (Longmans) —Morphologisches Jahrbuch, x7 Band, 4 Heft @eipzig 
a estug g' P Engelmann) — Quarterly Journal of Microscopical Science, No 912! 
ventricle and nght carotid which result from gradual compres- | (Churchil!) —Bolenm da Commissio Geographia e Geologica do Estado de 
sion of the aorta —The President exhibited three very successful | Ss (Halle iS bad E Talo amn dessi rems ne er 
photographs of the posterior (retinal) surface of the eye —Doctor der Meteorologischen Beobachtungen der Wetterwarte der Magdebur€ischer 
Wertheim recorded the disappearance of the indirect image of | Zeitung, Band ix Jahrg x, 3890 (Magdeburg) —Records of the Austrahar 
an illuminated disk when the object itself, as seen directly, 1s | Museum, vol 1 No E Gyner —Journal of the Chemicar Seciety, Novem 
suddenly darkened —Dr Lilienfeld gave an account of a per (Guraey aag Jechson gantungsbericht der E Aka cet ger isson 
chemical examination of blood-platelets, which showed that they | 3%. Heft 4-10, Abthg 2, Heft 410 Abthg a Helt y-1o(Wien) S 
consist of a compound of albumia and nuclein, whose behaviour 
speaks against their being preformed structures s ž - ies 
. 
Physical Society, October 23 —Prof du Bois Reymond, CONTENTS. PAGI 
President, ın the chair —The Society resolved to present to ‘ 
Prof von Helmholtz, on November 2, 1n celebration of his | The Hygiene of Water-Supply e By Prof. Percy E 
seventieth buthday, an address prepared by Prof von Bezol@ Frankland, F RS ee 2! 
—Messrs Haensch descrined a modification which they had | Causation of Sleep .. 2¢ 
made in a spectrophotometer —Dr Rubens gave an account of | Our Book Shelf — : i 
anew method of determining dispersion and refraction in the Spencer ‘! Phystography—Elementary Stage” + 2] 
ultra-violet rays, a method which, unlike that employed by Lupton ‘* Mayhew’s Ilustrated Horse Doctor ”—W 
Langley, yields more accurate results by very simple mears F G : e 24 
He has already made determinations with a series of glasses, Boerlage ‘‘IIandleiding tot de Kennis der Flora van 
with water and with carbon bisulphide The curve of dispersion Nederlandsch Indie ”—W B E 2g 
- he finds to be, on the whole, the same as that obtamed by Step “‘ By Sea-shore, Wood, and Moerland ” ©, 2% 
Langley for rock-salt ~Prof Preyer enunciated his hypothesisas | Letters to the Editor — . 
to the genealogy of the chemical elements Nore on the Chromosphere Spectrum —Pyof C, A ‘ 
oung 2 
AMS1ERDAM Formation of a Temporary Cyst in the Fresh- r 
Royal Academy of Sciences, September 26 —Prof van Annelid Æolosoma —Frank E Beddard 
de Sande Bakhuysen ın the chair —Prof Franchimont showed Polytechmies and Recreation —Miss Emma Cows 2g 
a little bottle filled with a new chemical compound, obtamed W = Mg "Prof ArthurG Webster, A G G 2ç 
and examined by Dr C A Lobry de Bruyn This hydroxyl- Alum Sélution —T C Porter © + 26 
amine 1s a crystalline matter without colour and smell It 1s The Salt Lake of Aalia Paakai —A B Lyons 2 
prepared by the action of natrum-methylate on the methyl- Mer etrax, Lamarck, versus Cytherea, Lamarck, 1806 — 
alcoholic solution of the compounsl of hydroxylamime and HCl, C R Osten Sacken e 
an@ by distillating and fractionating the result 2 vacuo The} ® A pape of Frogs —Lieutenant B A Muirhead, 
specimen ıs pure to 996 per cent, ıt melts at 31° 5, and ` 3c 
djstillates under a pressure of 35 mm between 63° cand a 5 Red Light after Sunset —Dr M,A Veeder 30 
e —Mr Behrens spoke of the microscopic structure of hard steel Topical Selection and Mimicry David Syme, Dr 
If high microscopic powers are used, the network in hardened | * , Alfred R Wallace 3¢ 
steel may be made visible on polished slices without etching or Prof Piceets Laboratory at Berlin By Prof R du 
annealing The dark sintous lines answering to the bright Bois-Reymond š 3I 
* ones shown by Sorby and Wedding on etched shces, it 1s | Results of Experiments #t Rotnamsted on the Ques- 
proved that haidened steel conjans hard granules bound up m | t#oneof the Fixation of Free Nitrogen By Dr J 
a matrix of soft ron Some varieties of grey iron from small H Gilbert, F R § is . 32 
castings may be hardened like steel, most of the graphite dis- | FOSSil Birds ın the British Museum “(//lustrated) | 37 
appearing, After annealing the hardened metal at a red heat, | [TOn Carbonyl from Water Gas By A E Tatton ® 36 
the sl'ces were dotted with blackish dust, which formed circles | Cape Guardafur and the Neighbourigg Sea 36 
round the @lobules of the crystallites and little heaps in the | Notes. ... . se shops 37 
midst of them It 1s to be presumed that graphite has re- Our Astrofomical Column — 
appear@d in the course of the annealmg Full details will Outburst of Bark Spots on Jupiter eter 
speedily be given in the Recuerl des travaux chimiques des Wolf's Periodic Comet. . . 42 
Pays-Bas The Total Lunar Eclipse of November 15 . 42 
eer e The Elements of the Minor Planets 42 


Some Experiments made with the View of ascertain- ® 
ing the Rate of Propagation of Induced Magnetism 





ın Iron By Fred T Trouton 42 
Oysters at the Antıpodes 43 
The Tibet Expedition . -45 
Upmiversıty and Educational Intelligence . 45 
Scientific Serials apa Woo i e «45 

e Societies and Academies. 46 
Books, Pamphlets, and Serials Received , "48 
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p’ THURSDAY, NOVEMBER 19, 1891 covers a multitude èf subjects, bet is gn the whale 2 
2 : > ° convergent titfe. Part ILI fs subdivided into four Æc- 
r Aim A- tions In the first (A ), after detailed tabulated results of 
° SCOPCH FISHERIES e 3 the work done By®means of the cruiser Garland, &c ,* 


e 
The Ninth Annual Report of the Fishery Board for 
Scotlands beng for the Year 1890 (Edinburgh 
Printed fo® Her Mayesty’s Stationery Office by 
Neil and, Coe 1891 ) 


HIS, hke the three preceding Reports, 1s published 
in three parts I Geneial Report, II Report on 
Salmon Fisheries ? III Scientific Investigations 
The first part deals with such matters as the statistics 
relating t6 fish landed and cured, Crown brands, number 
of boats and men fishing, an account of the services 
sendered by the various vessels employed in marine 
police and fishery superintendence, and generally, 
reports on all business matters connected with this 
section of the Board’s worke The Shetland herring 
fisting seeps to have been particularly successful, and 
to have attracted the usual number of English and hish 
boats, but the reports as to the number of Scotch boats 


eemployed in thts and long-line fishing tend to show that 


there ış a gradual decrease, that the fishing does not 
nĝw, seem to holdout such attractions to the rising 
generation as È once did, that probably over-competi- e 
se 

tion 1s telling Whon this as well as other industrits 

Th: chief article in the second part :s the annual 
report of Mr Archibald Young, Inspector of Salmon 
Figheries for Scotland It contains an account of the 
fishings in the various rivers and lochs, w th answers to 
queries from digtri@ boards and local fishing authorities 
The question of the advisability of having a close-time 
for trout ıs only casually mentioned , and we cannot but 
thinkythat the Board would doevell 1f, with all the facili- 

S at its corgmand, it paid more careful attention to 
such gatters as the life-history and habits of the salmon 
Many points of great interest and usefulness have still to 
be settled for instance, we see no attempt to distinguish 
between the differerft “run” of fish in the various rivers, 
their spawning periods, and*subsequernt movements We 
are not told whether, in the case of the saftaon hatches, 
any attention has been paid fo the spawning of sping 
run fish—probably a point of great importance in early 
rivers Might the Board not collect and publish nffuch 
valuable information as to the best means of keeping up 
a steady supply of Salmomide, by looking at thie question 
a little more with the interest of the natumlist and 
sportsman? A,great deal of information 1s yet required 
æ to latg and early spawning, migratory movements of 
the young, rate of growth ın the sea, food, &c To carry 
out some of these inquinies might possibly require more 
legal power than the Board possé&sges ‘but that the 
Fishery Board ıs ın a more favourable position thag 
other fishery authorities will be generally admitted 
These excellent reports as to the state of the salmon 
fishings should be used more as a means for improving 
thaf state than as the fanished resulzs® of a year's 
inspection 
* The third or sci€ntific section of the Report is a 
volume of nearly 430 pages The word saentfie has, 





with the Fishery Board, a significance of its own Jit 
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there are one or tw papers deserving of specia! mentgon + 

A paper By Da Fullarton, “ On the Suitability & Scot- 
tish Waters for Oyster Culture,” 1s an exhaustive accbunt 
of an expedition made by*him to a great numbeg of lochs 
on the west coast, and shows clearly that some of these 
locl®s formerly produged an abundafice of oysters, and 
have hafi, withinerecent years, an abundant tall of spat on 
their spawning beds A” table of temperatures and densities 
1s also given, which 1s valuable, but would certainly have 
been much more so if the temperature readings had been 
given in the common Fahrenheit instead of the Centi- 
grade scaie The next paper is by the Secretary for 
Scientific Investigations, Dr T Wemyss Fulton, on 
“The Capture and Destruction of Immature Sea Fish ” 
The two most important parts of this paper deal with 
the vitality of trawled fish, and the numbers of immature 
fish taken by shrimpers It ıs the first attempt ever 
made to collect accurate data as to the proportion of 
hving gna dead fish brought up in a trawl net worked 
upon a certain kind of bottom for a certain length of 
time The information regarding the number of ım- 
mature fish taken by shrimpers has been collected in the 
Solway F:rth and on the Lancashire coast The results 
cannot bat be surprising to very many Taking the 
Solway alone, Dr Fulton’s totals show that, in one year, 
a single boat captures over 110,000 immature plaice It 
ig gratifymg to learn that in this district the fishermen 
are, for once, provident, and return to the sea all these 
little fishes, for the sum-total of all immature fish landed 
in the year, comes to about 3,653,000 Dr Fulton finds 
that, owing to the short time the shrimp trawl remains at 
the bottom—-a sandy bottom—none of the young fish die 
This contradicts a statement very generally made by 
those who denounce the system of fishing with beam 
trawl, and also is exactly the reverse of the findmg of 
MM Giard and Roussin in their report on this subject 
to the French Minister,of Marine—a report founded, 
however, not on experimental observation, ag Dr 
Fulton does not fail to point out These observations 
further seem to” show that very young fish caugh® in 
a shrimp trawl are much more tenacious of hfe than 
older fisn taken in a large net of similar construction, 
and under similar condition? Thig point, we think, 1s 
of some importance, and has not been sufficiently taken 
notice of It bears on th€ question of size of mesh and 

6 

destruction of small fish taken 

The biological section opens with a long*paper, “ On 
the Food of Fishes,” by W Ramsay Smits, B Sc, and, 
following this, another paper by Dr Wemyss Fulton, on 
“The Comparative Fecundity of Sea Fishes ”” In this 
paper the author first deals with the proportional weight 
of the ova compared to the rest of the body This ngturally 
leads him into the somewhat complicated subject, of the 
proportion of eggs ripe at the spawning-time of certain 
fishes which do not shed their spawn ew masse He finds 
that in such cases it would often be an impossibility for 
the body of the fish*®to contain all the eggs it naturally 
produces in an enlarged and ripe condition $ Taking 





« 
“the@instance of a plaice, It 1s shoWn thag, if all its ova 


were ripe at once, the mass of eggs woulde them- 
selves weigh a pound and a half, heavier ghan the body 
of the fish withogt the ovaries 

Fish, wRh demersal ova are “Gisienguished from fist? 
with pelagic ova, and tables are constricted “which show 
the ratioef the weight of the gva pregent at one time, to 
the weig&t of the rest of the fish taken at 1000 The 
final results are giyen ın the form of mean ratios | Dr 
Fulton then goes on to draw ethret conclusions from his 
data First, he says, it appears “go explath the ‘majority 
of cases in which the females of a species are in excess 
of the males.” What precisely explains this we are quite 
at a loss to see, and we cannot imaging an explanation 
which has not in it either a statement regarding the pre- 
ponderance of the female element in the early nuclear 
plasma of the eggs, or an account ofa wholesale destruction 
of males The second point 1s the generally greater size of 
the female, and the third, “not merely the gradual growth 
of ova to replace mature ova shed during a prolonged 
spawning period, but the more or less sudden increase of 
bulk, which occurs in the ovum shortly prior to its ex- 
trusion” The second point seems to us to be ke the 
first in requiring a more complete explanation , the third 
to be the clearest point advanced The remainder of the 
paper is taken up with detailed statements, treating the 
fish according to their classification 

Among the papers following we have examples of Mr 
Scott’s conscientious systematic work in his second paper 
on “The Invertebrate Fauna of the Inland Waters of 
Scotland,” and “ Additions to the Fauna of the Firth of 
Forth ” 

Dr Fullarton contributes a paper on “ The Develop- 
ment of the Plaice—Preliminary Report”? There area 
number of excellent figures, but as there seems to be 
httle that 1s new in the text, we do not give it further 
mention 

Prof McIntosh adds to his already long list of observa- 
tions “On the Life-Histories and Development of the 
Food and other Fishes” Interesting forms, such as a 
hybrig brill, lesser weaver, and eand-eel, are dealt with, 
as well as several unknown eggs and a curious unknown 
post- -laival form 

Prof Prince, so often associated with Prof McIntosh, 
follows with “ Notes on the Development of the Angler 
Fish (Lophius) ” ne 

In his statement tat “hithe:to no British observer has 
secured the ova,” he has overlooked the fact that, in some 
previous notes by one of the naturalists to the Fishery 
Board, the procuring of a mass of ova was 1ecoided 
This, of course, in no way detiacts from the interest of 
Prof Prince% valuable paper 

The blogical section closes with a note on “ A Case 
e of Hermaphroditism in a Haddock,” by W Ramsay 
* Smyth Both ovary and testis appeared perfectly normal, 
and were removed from a fish 18 inches long, and 3 pounds 
in weight» -s 

The physical investigations of the Board are dealt with 
by Dr Mill in SectioðC®, and a review of the contem- 
porary scientific fishery investigations, by Da Wemyss 
Fulton, gorming a fourth section, brings the Report to a 
close e e 
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THE MAMMALS O¥ IND#A `~ 


Catalogue of Mammdha in the Indiah Museum, Gi calcutta. 
By *W L Sclater, MA, EZS, Deputy Seperin- 
*tendent of the Indian Museum Part II @alcutta 
Printed by ordeı of the Trustges of the Indian 
Museum, 1891 ) ©, 


T Indian Museum at Calcutta 1s rich fn Mammals. 

Not only are those of our Eastern posfessions well 
illustrated, but ıt possesses also a good general sefies 
from other parts of the world 
over, the advantage of being well catalogued In 18639 
the late very zealous and acute zoologist, Edward Blyth, 
published a catalogue gf the specimens contaifed ın the 
Museum of the Asiatic Society of Bengal This Musegim, 
when transferred to the Government of India, formed the 
nucleus of the present Indian Myseum The 1380 
specimens mentioned in that catalogue have now &n- 
creased to 4872, 1epreseftting 590 species, of which 276 
are found within our Indian Empire, and 314 @re exotic 

Of this greatly augmented collection Dr John Anderson 
commenced a catalogue, and the first part, containing the 
orders Primates, Piosimue, Chiroptera, and Insectivoia,* 
was published ın 1881 In consequence of Dr, Ander- 
son’s relinquishing his appointment a Superintendegt eof 
the Museum, the work has remajned in abeyance for 
some years , but ıt has now been taken up fand completed 
by Mr W L Sclater, the present Deputy Supenntendent, 
and eldest son of the ‘distinguished Secietary of the Zoo- 
logical Society of London 
orders Rodentia, Ungulata, Proboscidea, Hyiacoidea, 
Carnivoia, Cetacea, Sirenia, Matsuplahap and Monotre- 
mata ° 

The Mammals of our Indian Empire have attracted the 
attention of many well-fualified zoologists 


The collection has, more- ® 


This volume contains ehe ® 


Hodwgon, 
Blyth, Jerdon, Tickell, Horsfall, Elhot, Dobson, Andé 


son, and otheis, have contributed much to elucidat® their 
history, habitsg and distribution The woyk now being 
published under the auspices of the Indian Government 
by Mr W T Blanford, the first part of which appeared in 
1888 (see NATYRE, yol xxavin p 513), contams a valu- 
able summary of all that is known upon the subject 
up to the present time Mr Sclatey’s work is of a less 
amkitious kind, professing to be only a catalogue of 
the Mammajia contained in the Museum, not mention- 
ing any other species Such catalogues are not only 
invaluable for working purpfses in the institution itself, 
but they* have also a more extended area of useful- 
ness, being often works of reference „which no zoologist 
myestigating the gioup they treat of can dispgnse witle 

In the present case there will be foundgunde: the head- 
ing of every qecies, much information as to its literature, 
synonymy, and gg aphical distribution As catalogues 
flaturally deal largely with names, the selection of those 
which accord best with a common-sense inte: pretation 
of the rules of zoological nomenclature is a matter Of, 
pumaiy importance, and in this 1espect Mr Sclater 

appears to have shown upofi the whole great judgment, 


having been careful to avoid unnegessary alterations in, 


generally accepted names, either such as are caused by 

splitting genera, or by reviving obsolete, long-forgotten, or 

never received specific appellations Although no de. 
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tailed piecifice descfıphons are attempted, the work 1s 
tendered more usefyl than a merest would be, by the 
mtrodugmon of keys, ey means of which all the Ipdian 
species can be discrifminated There are also somg 
critical ret§arks upon disputed questions of specific dis- 
tinction, whch the large series of specimens at the 
au'hor’s dispogag has enabled him to throw hght upon, 
such as the identity of Ovzs pol of the Pamir and the 
so-called Ovis karelin of the Than Shan Under the 
héading Elephas indicus, we note that Mr Sclater refers 
‘to Schlegel’s having pointed out in a well-known memoir 
{of which a translation appearedan the Natural History 
Review, vol u, 1862) certain distinctions between the 
true Indian elephant and that inhabiting the islands of 
Ceylon and Sumatra (Elephas sumatranus, Schlegel), and 
h£ repeats the characters assigned to the two supposed 
speeies or varieties Although no fiesh evidence is 
brovfght forward in favour of Schlegels views, it 15 not 
i) thas Mr Sclater would, without good reasons, reject 
Dr Falconews elaborate refutation of them, published in 
the succeeding volume of the same Review Dı Falconer 
was such a great authority on elephants, and his argu- 
ntents for the specific unity of the Asiatic forms have been 
so generally held to be sound, that Schlegel’s two species 
caneoaly be 1ehapiliteted by a careful comparison of a 
considerable serigs of sgagimens undoubtedly natives of 
both localities Perhaps Mr Sclater may have an oppor- 
tunity of doing this while in the East, and thus definitely 
settle a question of considerable zoological interest 

ee WHF 
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A TEXT-BOOK OF CHEMICAL PHYSIOLOGY 
° AND PA THOLOGY 
agio of Chemical Physiology and Pathology By 
V D, Halibuton, MD,BSc,MRCP (London 
Longmans, Green, and Co, 1891 ) 





kd 
spite of fhe fact that several standard works on 


N 
I the subject of physiological chemistry exist, both in 
German and English, the need has nevertheless been 
universally felt of one that should at the same tithe 
present a review of the present condition of the subject 
flom an impartial standpoint, And give some account of 
the methods of research employed . 

Hoppe Seyle’s works have been of immen$e service, 
but suffer from being onesided, and representing only 
the views and methods of the Strassburg schoo The 
only work in English which promised to be universal in 
its gcope—namely, that by Gamgee—is unfortunately still 
unfinished 

Prof Halliburton, who ıs justly celebrated for his 
work in all departments of physiologida] chemistry, has 
attempted to fill this gap in our literature, and with a 
large megsure of success 

ibe first fifty pages of the book are taken up with an 
account of the apparatus and analytical methods chiefly 
emplofed in physiological chemical reseaich ® The only 
fault we have to find with this part of the book ıs that there 
is ndtenough of it In a®book intended as a guide to those 
who would work practically at the subject one hundred 
and fifty pages might well be devoted to these subjects, 
seeing that sg many workers boldly attack the chemical 
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problems of physiology with scarcely anye practical knh- 
ledge offchemical analytical methods 


The second art teats of the chemical constituents of è ° 


the organism, concluding with two chapters on fermenta- 
tion and ptgmaines, tht chaptefs on the latter amd ‘on 
proteids being especially good, and prestnting an excelent 
résumé of our pres@mt knowledge of these subyec®s 

The neat section 1s taken up with an account of the 
tissues and organs of the body Here the author 1s 
thoroughly at home, and car? speak with the authority ot 
many years’ practical work at the subject It 1s rather 
difficult, however, to see on what principle he includes 
respiration in thig part, especially as the subjects of 
alimentation, excretion, and general metabohsm have 
each a part to themselves, unless it be, that it 1s so 
intimately connected with the physiology of the blood, 
In this chapter a student might be led astray by seeing 
the table of relations between the tension of the gases in 
venous blood and of those in the alveolar air The ım- 
portant thing to know ıs the tension of gases in arterial 
blood, and by giving those in venous blood ın Juxta- 
position to those in the alveolar air, the author glosses 
over the difficulties presented by the question of gas 
interchange in the lungs In this connection, too, he 


does not notice Bohr’s important work on the subject 
*interchange of gases in the lungs), although he gives a 


full account of the Danish physiologist’s researches on the 
combination of haemoglobin with CO, 

In the latter part of the book no reference is made 
to Altmann’s views on fat absorption, or to Ehrlich’s sug- 
gegtive work on the oxidative processes taking place in 
living tissues 

But a few errors of omission aie inevitable in a work 
of this size and scope, and Dr Halliburton wins our 
admiration for the completeness and correctness of his 
book, which everywhere shows signs of the care with 
which the proof-sheets have been revised and brought up 
to date The accounts of recent analytical methods and 
work render ıt invaluable in a physiological laboratory, 
and it will be repeatedly ieferred to by students who desne 
more than a superficial Rnowledge of the subject ẹ In 
Germany it has already found favour with physiologists, 
and 1s consideied the best work on the subject The 
fact that it ıs bemg translated into German, unde: the 
auspices of Prof Kuhne, 1s of itself sufficient recom- 
mendation for any work , and there is no doubt that mits 
new dress it will command as much success n Germany 
as it has already commandet@in England 

E. H STARLING 


—— 9.. 


OUR BOOK SHELF . 


Praktisches Taschenbuch der Photographie By Dr, E 
* Vogel, Assistant in the Photochemical Laboratory of 
the Technical High School of Berlin (Berlin Rober 
Oppenheim, 1891 ) s . 


THIS is a small volume, of some 200 pages, but at 1s 
full of useful information for working photographers, 
whether amateurs or professionals @ Under nine sec- 
tions the author treats of all the subjects likely to be 
required by the manipulator of the camera, from the 
purchase of his apparatus onward through every @etail 
essential for successful work The value of the book 1s 





greatly enhanced by numerous illustrations, which*are 5 
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exfcuted with“leat clearness and finish fo» which so many 
ontinental scientific works are justly to be comMended 
To give an idea of its contentg it will pe sufficient to 
mention the hgadings of the sectiohis, viz apparatus for 
the negative process, photographig objectives, msta- 
tane@us shutters, portable cameras, equipment of the 
dæk room, general remarks on exposure, negative 
piocess®s, positive processes, cyan’type and simular 
process The work, as its title implies, is purely 
technical, and, ag such, does not call for lengthened 
notice in these columns, but for the particular objec? with 
which it has been written it is admwably adapted, and 
should find many readers in fhis country We have 
nothing which can be compared with it for conciseness 
and completeness ° 


An Introduction to the Differential and Integral Cal- 
culus By T Hugh Miller (London Percival and 
* Co, 1891) 


THIS small book contains a fair amount of the calculus 
put together in a clear and readable form It merely 
touches the subject, but appears to contain enough to 
meet the wants of a South Kensington examinee “It 
assumes a knowledge of elementary algebra and trigono- 
metry as far as the properties of plane triangles” The 
student 1s supposed to be unacquainted with agalytical 
geometry, but as he is credited with a knowledge of the 
exponential and binomial theorems, with “indeterminate 
coefficients” and a few other matters, ıt will be seen 
that ecementary includes a fan grasp of the two subjects 
named Sıx chapters are devoted to the elements, suc- 
cessive differentiation, the theorems of Leibnitz, Taylor, 
and Maclaurin, maxima and minima values of a function 
of one variable, and the evaluat.on of indeterminate ex- 
pressions , the 1emaining fou chapters are devoted to 
elementary integration, formule of reduction, rational 
e fractions, and a few applications of the integral calculus 
We presume that the miscellaneous examples are taken 
from South Kensington papers, those in the text are old 
friends which figure in Todhunter’s works In the text 
the following slips occur p 4,1 1 5, for f(x) read FD, 


p 18 6), reade” , p 37 (3), for o gT > p 40 


(3), ? (a - b)?/a forthe maxımum , p 41,1 4 up, for 2a + 3%, 
read 3a+2ġ, p 42 (1), read cos? 6 and 3/3d%/16, p 62 
(4), ? last connecting sign (read — ), p 71 (4), for m iead 
nw, p 8o (24) m first plaee read (1+2%)? In the 
anstvers, we differ fiom the author in (1), (20), (74), and 


(88) We prefer to work (84) from | (1+#2)"dt, where ¢ 
stands for tan + 


Star Groups By J Eljjard Gore 
Lockwood and $on, 1891 ) 


A KNOWLEDGE of the pringipal constellations visible in 
our latitudes may be easily acquired from the thirty maps 
and accompanying text contained in this work All stars 
down to the sixth magnitude are shown, and brief de- 
scriptionsgiven of the objects of interest in each constel- 
laton The maps are intended to be useful as an 
introdection to larger atlases, and will doubtless serve 
this purpose well, but a beginner unacquainted with the 
motions of the heavenly bodies will hardly find in them 
Phas he requires 


The Uneversal Atlas 
1891 ) . 


(London Crosby 


+ 


(London {Cassell and Company, 


° 

* THs atlas 1s being issued ın twenty-eight parts, including 
the index, eight of which have already appeared Itcon- 
tains@ifty-eight single page maps and thirty-two double 
page, severalallustrating physical geography The maps 
are Well drawn and reproduced, and full of detar, whilst 
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their large scale has enabled «Me hanes gf all ‘places of 
any 1mportance to | frinted wit perfect legibility , Ine 
fact, all who require% good atlas, for, reference gr other- 
wise,®vould do well to obtain thisgne ° 


e 
La Transcaucaste et la Pénnsille @Apchggom Calouste 
S Gulbenkian (Paris Hachett@ et Cies 1891 ) 


THIS 1s a vety pleasant book of travels@vell worthy of 
the attention of all who for any reason tgke ynterest inthe 

Caucasus The author has no very stirring adventurgs to 

tell us of, but he presents lucid and attractive descriptions 

of the towns and districts through which he passed, and® 
of the manners and custgms of the inh&bitants Especially 

good arë the chapters he has devoted to the petroleum 

industry—chapters which have already appeared in thé 

Revue des Deux Moles He gives also a very interest- 

ing account of Oriental carpets, the manufacture of @hich 

plays so great a part in the Caucasus a 


e Ld 
How to Organize a Cruise on the Broads By Ee R 
Suffing (London Jarrold and Sons, 1891 ) 


IN preparing this little book, the author didnot att@mpt 
to provide a guide to the Broads He intended the 
volume to serve merely as a supplement or appendix to 
the various guides already accessible, A cruise on the 
Broads ıs heartily enjoyed by everyone who tries ıt undér 
tolerably favourable conditions, and certainly not least by 
students of natural history | Anygne who may thjn ot 
making the experiment will find in M? Suffiing’s pages 
all the {information that is reall$ fecessaty for the forma- 
tion of suitable plans In one chapter We presents a brief , 
and interesting diary of what may be looked for at the 
Broads during the various months of the year x 
e 





LETTERS TO THE ©D$STOR 


. 

[The Editor does not hold himself responsible fog opimons ex- 
pressed by his correspondents Nether can he undertake 
to return, or to corrPspond with the wiiters of, ™mgected 
manuscripts intended for thas or any othar part of Nat 
No notice ts taken of anonymous communications Je 


*A Difficulty in Weismannismm® 


I HAD intended to accept Prof Harteg’s challenge, and say a 
few words on this subject at ap earlier date, but absence from 
home and many engagements have interfered until now 

n some respects 1t would have been more convenient to defer 
such a discussion until Weismann’s last essay, ‘‘ Amphimiais,” 
has become more widely knewr, or e¥en until the appearance 
ofehis complete and detailed work, which 1s expected some tıme 
next year Prof Weismann tells me that the pomts raised by 
Prof Hartog are considered in this treatise, and, such being 
the case, he 1s unwilling to gax his already over-stramed eye- 
sight wah any earher reply 

As the question has been raised, I will briefly speak of the 
manner m which I have tried to see my, way thiough such diffi- 
culties I do not, however, wish to involve anyone else in ghe 
responsibility for the’ attempt, which 1s no doubt crude and 
sufficiently thought out e 

AcceptingsPiof Hlartog’s five theses as fair statements, I have 
always proceeded fo make his hypothesis B, and in this I 
believe I am following Prof Weismann Hypothems A’ had 
never occurred to me, and I agree with Piof Hartog in con-e 
sidering ıt as valueless But I believe a way through the difficul- 
ties raised against hypothesis B may be found ın the assumptien 
of a relationship between the Ahnenplasmas in the germ- 
cell Such relationship ıs perhaps hinted at by Prof Hartog 
in Thesis IJI , where he speaks of these units as lying ‘‘ asso- 
clated together,” and ın this respect éhe metaphor of two packs 
of cards in Thesis IV 1s, I believe, inadequate I have always 
béen accustomed to regard the relationship between the ancestral 
units, the “‘ pattern” or figure which they form, as an essential 

* part af the process I have regarded the units as the necessary 
material, like the pigments in a colour-box, whilé their arrange- 
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The pattesn at any qne point will determine 


WARD B, POULTON. 
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Town Fogs and their Effects, 


Pur influence of fogs on health, referred: to. in the very 
. interesting paper by Dr. Russell (NgTuRE, November 5, ‘p, 10), 


* 


seeres to Call for further investigation. On the face-of it, and 


"| Judging by tHe- composition of fogs, ‘the discomfort. they bring, 


“gpparent in the death-rate, 


: pl 














upon the sky even through glasses, 


- 





their hurtfulness to plants, &c., fogs must surely damage health, 
“And the injurious effect, I would point out, might not be ad once 
What, on the other hand, is the 
precise ‘nature of the beneficial effect of ‘fogs (or. such there 
eens toebe)? If.they plague mankind, they probably also 
aguy those: enemies gof' mankind, the minute organisms on 
which disease defends. And if so, we might even suppose 
some lives to beesaved @H¥n fog comes on. It would be in- 
_ teresting to hear from: hospitals for special diseases, how. the 
patients are affected by fog. I understand: that. people suffer- 
ing from. asthma.often rather enjoy a fog, or the sulphureous 
armgophere of the Underground Railway. Has this ever been 
explained ? M. 





e 
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uo The- Eclipse of the Moon. 
I VENTURS to send some: notes upon last night's. eclipse of 
a, taken by me here up to TL33 pem., when the sky 
rather suddenly and entirely overcast: 

: Arst indicittion of the penumbra of the earth's shadow 
was distinctly visible upon the north-east limb: of the moon a 
little before 10.25 ; and at 10.35 (time given by the almanac) 
her north-east@limb was well in shadow, and Nidden by a re- 


markably dense or blagk shadow. At this time the sky here | 
was quite clear, and promised to keep so for some time. At | 
` $0.45 the shaded part of the moon was soda 


k as to-be invisible 
At 10.50 $ very: beautiéally 
coloured prismatic ‘cock's eye’ formed in the sky exactly 
-Opposite the shaded limp, taking gdan-like shape radiating from 
that side of the moon; the prismatic colours being repeated 
twice, as in a double quadrant of a. rainbow; while the Sky 
round the bright part of the moon was clear and uncoloured. 
At 10,55 a thin white cloud, with ring of prismagic colours, 
formed round the moon; the @arth’s shadow still remaining 
very dark, with well-defined edge, and little or no @enumbra 
beyond it. At 11.5 the thin cloud’ entirely cleared, the shadow 
~still very dark, the” upper and lower edges of the moon's limb 
` j&t visibles threads. n the sky ; and at 11,10 a very 
slight warmish tint agp tthe north-east part of shadow. 
Aturnas the sky ve ‘and dark about the moon, stars 
before invisfble comin, ghtly, The eartl@s shadow was 
now well advanced over the moon, strongly @efined, and as dark 
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_ of that period, 


| servations go, I am le 
| tben present in our atmmpsphere are 


fastened. Next: morning, however, it had been take 


some connection With the strang® sunsets anf other phenomdéha 

I was not altogether unprepared for the same 

general charactegin Jag 

by them to believe tjat the conditions 
sUill with us, ° . 

RoserT C, LeS®re, 
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Southampton, Navenrber 16. 
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Comparative Palata r 

Tug following observations were made @luring the last week 

of September and first of October s= o u 

Two tadpoles $f the smal newt were taken bya ft silver-fish.” 

Three others, placed next day:in the globe containing this Ash 
and two goldfish, were not swallowed, 

time to time. Av 






















once séizéed, 
turned: @ the brimstone; but immediately left it ag: 
Fangia; which was thoroughly wom ked, an 

up into the web. At dusk, the brimst 


the spider. fee oe ee 
“Phat. frog is not much burt by the nippers of Ooms i 
shown by the following’ experiment, A specimen whieh had 
been taken from the side seized the frog’s tongue, was rejected 
after a few minutes, and removed by the forceps. The frog 
immediately after took a large earthworm. 

*Small frogs are exceedingly bold and voracious ; often attack- 
ing prey which is as large as themselves, and which they could A 
not possibly swallow, House- and harvest-spiders, hairy and 
smooth larvæ (among them those of Sprlosomia sp. and Mamestra 
persicavta), ladybirds, earthworms, brandlings, and silver- Y 
moths, were all swallowed somehow ; while ‘large “ devil’s coach- 
horses” were invariably attacked. Tadpoles of the small newt 
were. disregarded, E. B. TITCHENER. 

Inselstrasse 13, Leipzig. 





The Inheritance of Acquired Characters. 


Win you allow me to call the attention: of your readers to a 
sentence in Mr, Hemsley’s review of Schimper’s and Kargten’s 
works on the mangtove vegetation ?. t“ Mangroves grown in soil 
free, or practically free, from chloride-of sodium, develop foliage 
of less substance, furnished with a larger number of stomat®.” 
If this means, as I understand it, that the change takes place 
immediately with the change in the conditions of growth, 
it would be very interesting to hay further details ; as the fact 
would furnish a very strong argument. tiit the peculiarities in 
the mangrove vegetation are the result of the inheritance of 
acquired characters. “ e ALFRED W. BENNETT. 


St, Thomas's Hospital, November g. @ 





react mi, 


“The Darwinian Society.” © 
In your issue of November § (p. 19) informationgis given 


as the dky beyond it. At 11.22 light thin clouds again gathered) that a local Society is about to be inaugurated in Edinburgh, 


round the moon, a narrow’ crescent of her only remaining. 
11.25 the moon became wholly hidden by a dense cloud, At 
bout 11.35 I caught a momentary glimpse of the moon through 
_ the cloud, a very small part of her south-west limk just showing. 
At 11.40 sky entirely overcast® a faint aurora Or red colour 
spreading upward, apparently below this cloud or mist, from the 
north, 
T have only to add that the darkness and absence of cology of 
the shaded part of the moon was even more marked in this 
> eclipse—so long as I was able to observe it—than in that of 


October 4, 4884, which was then set down to an abnormal | _ Sheffield, November to. 
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At | under the title 


i 





“The Darwinian Society.” 
As the Society is apparently-to be merely for the encourage- 


| ment of the study of natural science in the University ofEdin- 


burgh, the name is surely too pretentious toebe suitable and it 
is one that might well, I think, be kept in reserve for bestowal 
in later years upon a chartered Sgciegy ofesimilar magnitude 
and as far-reaching extent as that founded in honour of Linnea 
It is therefor@ to be hoped that a more applicable name than 
the one proposed may be found for the new Edinburgh 
University Society. WILLIAM WHITE. 
*. 
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night’s eclipse, as, so far as my own ob- ee 
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, * SME NORES ON THE FRANKFORT INTEK- all the Sur: coils will always Ieelp enc afotherst8 mag- 
© NATIONAL ELECTRICAL EXHIBITION: netize the iron ding, hence the ntagnetiziie forcat any, 
. . | moment. will be app#ximatel? propertional to the hunfber 
.. Ve es > of copvolutions in one of the colls Snuitiplied by the arith 
. The Evolutitla of the Multiphase Alternate Current e dicad sum. of the ordinates. of “all the fourcois I, H, 
. . "e Motor. * * : » and la that is, multiplied by twice the ordfhate of the 
e ate ee : . | upper or summation curve. è 
HE two-phasè alternate current motor AA in “lf the maximum ordinate of either of thë curves 1 or 
°. : Part IV, has the disadvantage Mat, not, mare? Aa | I, be called. Hythe ordinate of the uppe® er summation 
the ma@netic field rotate, but it also varies in. strength: | curve ig equal to H when the time is a, £ 0r ¢, correspond- 


this causes the driving force to fluctuate, and diminishes | ine with the illustrations marked a, c, and e in Fig.gt2; 
the power that th motor would q@herwise give out.¢That i A l l s 

there is this variation in strength of shesmagnetic field | 73 

b r Tie if ` i A i a as 

a See eter sce e | or r4qiqH, when the tineis dd; orf? corresponding with. 

E | the illustrations marked Adi and fin Fig. ra. wg 

Hence, if Kobe the number of convolutions. in one oh 
the coils, the sum ofthe products of the current, into 

the number of convolutions, or the sumber of anlperg 

turns, as it is called, will vary between two values pro. — 
portional to HK and rgis H thabis, will vary by g4. 

percento The variation in the magnetism produced by. 
such a change in the mumber of ampere-turns will be: 

less than 414 per centi and much less if the magmetic 
induction be considerable ; still, the fluctdAtion. in the) 
ay be greater than is 


whereas the ordinate of this summation curve is <- Hy 
























rengih of the rotating. field 
ables 00 Ce oe 
f in place of the two pairs ‘of coils (Pig. 12) there bé 
day ll, Uy PU, 1 as in Fig. 18, aya if the. 
nating currents passing throue) these three cigegits 
be of thé same makimyoralttude and periodie time, but 
in phase, the. @on inethe number of 
swill be much less than if only two: alter- 
naling currents be employed. For on examining thesum 
of the ordinates of the three continuous curves, 1, H 
d l FE {Fig 19); which are the curves of three -such * 
currents, we see that the sum, or the ordinate. or the top 
| curve, varies between 2H sin Go", when the time equals 4 
and H- 2H sin 30°, when the-time equals s; Hence this 
may be seen from Fig. 17, where the continuous curves sum varies between ,/3H and 2H, corresponding with a 
I and II show at any moment the strengths of the change of only q4 per cent. in the magnetizing force, and 
m currents in the coils I and II, Fig. 12 (repeated for ith less than r4 percet. inibe magnetism prod 
reference from the last article); while the dotted curves Such a system, however, would require six : 
la Ha in Fig. 17, give the values at any moment of the hereas the same reduced maximum: variation ef the 
currents in the coils Ia Il, in Fig. 12. For example, number of ampere-turns ‘can be practically attained by 
when the time equals a (Fig. 17), the currents flowing in | employing only three’ wires conveying Uvec alternate 


* + 


(Pia.are (repeated). Rotating magnetic feld produced by two alternatiqgg] 
currents, differing by 90° in phase. 


* : i 

Fig. r7 Two harmonic alternating currents of the same period and maximum amplitude, but differing by go" in-phase. 

T ! 

AE z s 

the coils I and, II have respectively their maximum | currents differing by 120° in phase and by joining up the 
value and nought; whereas when the time equals 4,the motor as shdwn in Fig. 20, e l 


currents flowing ia eagh gf these coils is the same, being That it is possible to use only three wires, so. thateither, 
equal to 2 x sin 45" into the maximum value. | wire always acts as the return wife for the currents. fa 
Now if each of the four coils ogcupies oħly a small | the ether two, arises fiom the fact that the algebraical 
portionof the ring, as shown in Fig. 12, the currents in | sum of three harmonic alternate currents of the same 
. @' Continued from vol. xliv. p. 619. | period and maximum amplitude but differing by 120° in 
p ery ea e] ° i 
, NO. 1151, VOL. 45] N 
. 
jj . 











Ca i . ee ee aed agamer A 





r) ta 
e . és 
; j 7 *. * E a we *e A * ad i 
; . r ° . — 
Novemper 1g) $891] NATURE « t. ` 5 o"e 
aad nee Sra E EE ctl D ee E SE EEEE T E 


















m ; i 
i phas@igablwafs noughg. ®’ This may be roved thus; 

, the viues of firee such currents ar, 
_ cbt projecting on a seationaty line, TWC i) the three 
equal (nbs of thetthtee- ed. 


differing by Go" ib phase, and represented in direction and magnitude by the direction and length of the arrows. 


; respectively, | 








4 $ + 3 : 2 z cy b. 
h the lengths of | top curve-—varies. from H 2H sin 30°, when, the time 
n are attache (yin Figs. 18 and l equals ¢; to 2H sin 6o, when the time equals Hysothat the 
suon with the arrows attached to the latter |. ordinate of the summation curve varies from 2H to ./3H, 
umption that a current i8 regarded as | corresponding with a variation of 14 per cent. But this 
+ 
e. 
” 
+. 
a 
* + 
e » 
i D Ne LN : J ° 
. . ye yt g Rea iat Noe ee Le . 
ot . * 
+ Fro. roce Three harmonic alternating currents of the sarne period and maximum altitude, but differing by €o? in phase. wo. 
*. e [ed ” + e 
$ age. . > Ld ` . ` : Paty . * mT) $ 
| positive when it circulates round the iron ring in such a | is exactly the variation that we obtgined in Fig. 19, , 


t 

*djrection as to tend togeùdanorth pole counter-clockwise | 
-ound the'tron ring, Now the sum of the projections on | 
POO of any three lines Oa, Of, Oy (Fig. 22) is simply the 
projection of O¢ found by drawing ae and eg parallel and 


equal to QA and Oy respectively, But if guchea cof. | 
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ia 


Ld 
-struction be made fôr Fig. a1, ¢ antl O pèll always @in 
tany moment | 


m 1 ged figure Oa, OB, Oy as it 

o Yotates with uniform Velocity round the point O. Oa, Og, | 

Oy Ee Merefore, the maximum values of the three ture | 
S : ; : l 


time, ate | 
the sum of the three ordinates—that is, the ordinate of the 








e . 
+ 


cide, tkerefore*the sum of the projections of Oa, OB, Bnd 
Oy, Fig. 21, must be always nought, 

_ Fig. 23 shotvs thæe turves, 1, 11, III drawn so as toe * 
sive the values at any moment of thre harmonic alter- œ 
hating currents eachof*the same altitude, H, afd middie 


* 


but differing by 120° in phase, and it is seen that 








hence if there be twice as m&ny®convolutions in each 
of the three coils of Fig. 20, as in each of the six coils ‘ 
of Fig. 18--that is, fhe same total number of coils in the 
whole ring—and if the three equal harmonic alternating 
currents differing by 120° in phase have’ each tif, same 
» æ 
e + 


. 





+ 
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Snasimum ampitudefas the three &qual “harmonic alter- 
na@ing currents “liffering b? 60° in phase’, there will be 
the same maximum variation in the number of ampere- 
* e turns in the two cases. * eae 
Mr. Delive Da®rowolski, the designer of the three-phase 
e * ë . .. : 







Pig. 20,~-Three-phase alvernale current motor (oped 
and represented in direcion and magnitude ti 


‘moter employed in the Lauffen-Frankfort. transmissio 
was the first to draw attention to this variation in th 


number of ampere-turns with a rotatory magnetic field 
motor, and the pulsation of the field thus produced. But | retically w 


we venture to think ‘that in his deductions he lays too 
much stress on the mere variation in the number of 


+ 


5.8 


FIG 22. 
ee 


* 
mpere-turns, and tobie on the fact that the variation 
in the number of ampere-turns only imperfeatly indicates 


the vagiation in the strength of thé rotating field. That ; 
the one variation does not alone measure the other arises | 


first isem the iNduction in iron not being, as is well known, 
® * NO, IISI, VOL. 45] 
Pare 





Fig. 23e Three harmonic alternating 


: ; ° 3 
proportidhal to the magnetizing rge¢ secdMdly, fedtn the 
magnetic leakage in thé motor betng diffetent wh@ the 
axis of the rotating Afd cuts the ring between two of the * 
coils, gnd when it passes. througle ae coil’ Some ing ae 
 @prenty a case which cannot, èf course, be neglected 


| 
{ 
| 
| 
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Hence 


indicate 
pouki un 





ng currents of the same period and maximun @ 
altitude, but differing by 120° inophases i cy ae 
e : 


+ 
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both cases the windings occupied the whole of the iron 

ring. : 

since, as we have. proved, the algebraical sum of the 

three alternaté currents in the coils 1,11, 111, Fig.-20, is: 

Riwaya nought, Kirchhoffs second law suggests that, these 
Fe 
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threetcoils, Instead eo®heing gound on the ring as indi- | Since the three toils both for ¢he opgn and theglodd 
ca@d in Fe. 20, mty be pias: as to form a closed | methpds of* winding (Figs. 20 and %4) are connected me 


arcuit, as showin Fig. 24. With this arrangement of | together, and since the current in any one coil varies like 
dhis easy tt slfow that the current e | the current4€n she préceding coil, with a lag of 120", eack « 









value of the current may be regarded’ms travelling round « 
the ring from each oil to the next. This ace hes led 


| 
> 
| Mr. Dobrowolsk to.call such a moor a rotatory current 
i 






jections of Ou, OB, Oy give direction and 

ve wagnitude of currents in the mains A, B, C 
20, 242% Boy and and of currentain coils 1, 
of Rig. es ons of Che, Or O 





Figs 24.—Three-phase: alte tre closed ding); curtents differing by t i 
zee” in phase, andete nied j magnitude by the. directlon and andy af Or Oz, t Tes . 
Jength of the arrows. PARIA, ; aa X eurea onis TUT, I of Fig. 27 7 had 


ee mains. is. 


: 4 
satisfied. . ae ee ee | 
= Next,tofind the differe Ww wthree lines,so | age 
that their projectipns on {F representin direc- | ns 
eee: ) OCHOA hich | ° 
t | ,* 






_ conductors to be more easily carried out, 

| The open method of winding has therefore been ad opted? 

| for the transformers at Lauffen and at Frankfórá ag well 

| as for the motor at Frankfort; but, for, the reasons which 

Oh, and 03 on POO, givesus the directioreand magnitude | follow, the actual winding employed is more complex, © * 

than that indicated in Fig. 20. 3 » 

. we see that the current in coil I lags 30° behind the current | In addition to the defect fosMssed by the two-phase 
in A, the current in coil 11 30° behind the current ingB, and | alternateecurrent motor arising from the variation in. the 


Bi cet r i A re P * i } ie eee 
similarly the current in Coil IH 30° behind the current | strength of the rétating magnetic field, there Js another 
in C, . | defect caused by the rotation of the field not proceeding 


three equal sides making angles of 30° with Oa, Op, Oy, j 


id s 
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ata qpiform rate,so thet the driving force f intermittent. but as oneshalf of the coil js wrapped. ne wey round the 
pote these defectsshowever, can be much lessened b sub- | iron ring, and the other Alf thé other way, ehe currents, 


dividing up the coils wound on the iron ring of the fhotor, | as faras sending a norif pole round thering is concernedy 
» g result that can be attained without ingrgasing the num- 
+ $ i 







will have diametrically opposite effecté—sthat ikeliffer e 
er of main wires keyond three by employing the following 


by 180"n phase, Hence, while theecurrents in the Phree 
devise. Inaagine one halfof each of the three coils of fs I, IE, HI, in Fig, 24, differed by 120° in phasegthe cur- 












col 
rents in the six coils I, 11,111, To Ti, 11, igt 27) will 
differ by 60° in phase, so that, as far asthe magnetization 
of the iron ring is concerned, we have arriwed at exactly 
| the arrangement of currents shown in Fig. 18, There i 
| however, this “important differenc at, 
| Fig. 18 six main. wires: required, in Fig. 27 : 
| three are needed... Beas ese 
.  Thediference in phas the @urrents in.the. six 
coils (Fig: 7) and the cufrents in the mains can be at* 
once obtained from Fig. 25... For it is easy'to show that s) 
the current > b. o l 







EE Coe 
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Fic, 26,2 Transformation of 
winding), with currents d 
with currents difering by 


the motor in Fig, 24 to be wound in the opposite direction =i 

then an arrangement, symbolically indicated in Fig. 26, | ; ; 
would be obtained, where ‘the six halves of the former e4. Dut while, as far as send 
three coils, I, 11, HI, are now called I; 1a Ha 11, 1H, and clockwise ‘round the i 

Ip as we go round the triangle, Fig. 26.. If now, withe- i f Fig. 2 













ase clternate current motor (closed winding) + currents di K sy 60" ih 
Ti a the direction and length of the arrow. 





outeeparating any of the connections, the coils I, and II , Fig. 27 is positive. Hence, while it was the projection of * 
be made %o change places,as well as H, and II, we | O2 (Fig. 25) that gave the current in coil I] of Fig.e, 
obtain the arrangement of winding shown on the motor it will be the projection. of O2' that will completely 
ingFig. 27. °“ @ o ; | represent the current in coil I] of Pig. 27 &e c 

Now it is to be observed that since the coil 1 and I, Hence, in Fig. 27 the current in the coll Twill be OT, the 
(Fig. 27) are in series, being in fact simply parts of the | projettion of O1; the current inthe coil LI will be OIT, the 
same cof I of Fig. 26, the current in the one must be, of | projection of Ox’; that in coil IIT will be O TII the pro- 
course, actly the same as the current in the other; | jeétion of O3; that in coil I, will be O Iy, the projection of 
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Ore ec. AX thavgrious arrows attached to Phe various 
parf FiS 27 at all drawagso as to represent, in 
direction and by their ptoportion®l lengths, the currents 
as dàt 


ed fram Wig. 23. 






Lae 


erate current motor: 
phase, Into a. six-phase 1 


cot 
open cireuit three-phase: motor (Fig. 20), we 
ig. 28, by supposing each coll to consist of two 
seri : ely wound; and then, by inter- 
: olls | breaking any 
phase niotor seen. 


PG a9. Si phase alternate current motor (open winding); currents differ- 
ng by Go" in-phase, and represented in direction and magnitude by the 
editection and length of the arrows. — . 

$ + 









an. Fig, 20, where the current in coil T is completely re 
presented by Oa (Fig. 25), that in coil IT by the pyojec- 
tion of Oy produced backwards, that in coil IIL by the 
projection of OB; &e. 


t pasiya we combine the closed and open methods of 
WO. IISI, VOL. 45] 


ae te s e 
, instead of stafting with the closed circuit thige- | 
phase motor (Fig. 24), we deal in the same sort of way » 











l 


| coil IV by the projection of O2, &c.g The 





° : 
winding, and donsider each coil a® consigting of two if 
series, but wéund in oppos@e direction’, we arrive atethe 
symbolical Fig. 30; then, by interchanging the positions 
of the coils evithogt separating any of the connections,e + 
the twelve-phase motor shown in. Fig 31 is produced, 
eo wanes eo Mo 









* 


ined with ace 


‘Transformadion of an open wg à : 
Hive-phase motor with current 


1 sq alternate current motor ito a twel 
arty ng hy go" in phase. 


where the current in each coil differs from that in the 
preceding by 30° in phase. , 
In the twelve-phase motor (Fig. 31) the current in. coil 
sented by the projection of Oa (Fig. 


Fic. guem Twelvephase alternate current motor; ctrtents differing hy goin 
pas and represented in direction and magnitude by the direction. and 
length of the arrows, . * 

» 






* 


25), that im coil IJ py the projection of O3, that in coil 
III by the projection of Oy produced backward that in 
aximum 


currents then in the coils I, Ha 1V, IVa VI, Wty, will 
- « 





° 





» 
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Be ogly E or 05744 times the maximum value of the 
a 3 + e ry 


currents in I, I,, II, Ia V, V Hence the nuifber of 


« gconvolutions in each of the coils W, Jog! Ve 1V,, VI, VIa 


should be ĝrds othe number in each of the coils I, Iy 
Ile III, eV, Va, and the cross-secgion of the wire ine 
each. & the. first six. coils only $ths of thet in the last six, 
bot®of. which ratios aré symbolically indicated in Fig. 31. 

By stilf further following out¢he santé general idea, an 
ernaté current motor with twenty-four, or more, coils 
‘develoged, requiring only three main wires to 
> current. And thug thanks: to. the labours. of 
‘adley, Haselwander, Wenstr8m,*and fast, but 






(Lo be continued.) 





© THE IMPLICATIONS OF SCIENCE) 


WHEN Twas honoured by an invitation. to lecture 
” here this evening, T felt much troubled as. to the 
subject which 1 might most fitly select as my sheme. 
During the forty years I have been a member of the 
Royal Institution, I have had the privilege of listening to 
lectures on many very different branches of science, and 
I know that all branches of science have few or many 
followers amongst the audience I am now addressing. 

It has struck me, however, that for this single lecture 
it might be well not to confine myself to any subordinate 
department of scientific inquiry, but rather to invite your 
attention to certain questions which deeply concern therg 





all. Thus, it has seemed to me, I might hope to interest’ 


a greater number.of hearers than it would-be possible for 
ue otherwise to do, He 
I felt the more encouraged to-take this course when I 
recalled to mind on how many previous occasions I had 
myself: listened. to discourses of a similar breadth. of 
- scope, given. in this theatre by very distinguished men 
of science. ; eaten hg 
Foremost. among thêm: T- may. mention Prof: Huxley, 
who has here, as elsewhere, called attention to questions 
which underlie all physical science. . I:may“also refer to 
that. brilliant, mathematician; Paof: Clifford, the sad and 


sudden ending of whose brief career we have good reason | 


~ to deplore, 

Ig -would be éasy to mention: the. names of other 
scientific celebrities who have here discoursed on matters 
beyond the scope of any one branch of science, These two, 
however, will, I think, suffice. 


But before proceealing further I would feign say a few 
‘words as to the title of my lécture,:so.as at once to 
prevent any misunderstanding’as to the object I have in 
view. ° 


nate all questions of either 


ey @ : ‘ . 
* Friday Evening Discourse delivered at the Royal Institation by Dr. St. 
George MWart, on Jne 5, 1852. 


* 
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| and to nething else. 





e >» . > © 
And indged I “desige to take this. 


e: 


opportunity plainly to declareebef¢e® this glistinguished — 


audience, ‘that not o g 
and always, I unhesitatingly affirm thatno system,@an, or 
should@stand, which is unable to jystify itself to reason. 
Tpossess no: faculty myself, nor do 1 believegthat any 
human faculty exists, superior t& the’ intellector which 
has any claim to limit or dominate the intellect’s activity. 
Feelings and sentiments. have their un ted charm 










and due: place in human’ life, bu sub- 
ordinate one, and should be under 
reason, COSS ira EUS La 


But itis by no means only or ma 
would undervalue reason in the i 
I have: thjs evening to qrotest. My objec 
what I believe to be the just claims ofour: 
against all who, from whatever side, or in | 
whatsoever authority, would impugn its soverei n him 

í OF ntg 




















upon our ‘reverence, or unduly restric 





be maintained, if such implied 
sertously doubted, and st r 
believed and denied. These truths, the 
mean by “the eupitcations of scence: 
science ? e 

The woyd “science” is now very gommonly taken gs 
ebeing synonymous ‘with: phystcal scdeRce” There is 
much to'be said against giving*the worl so narrow a 
meaning; nevertheless that meaning Will sufficiently 
serve my purpose this evening. “ Science,” then, thus 
understood, is merely ordinary knowledge pursued. with 
extreme: care—most. careful observation, measurisg, 
weighing, &c.—together with most careful reasoning as 





painstaking verification of any anticipations which gay. 
have been-hazarded: In this way our.thoughts are r 
to conform as accurately as may be with w. T 











tioned. Many 
world about u 








respect te 
are now. cértain a 


i 


of such assertions. 

Bat our scientific certainties have been acquired more 
or less laboriously, and a questioning attitude of mind. is 
emphatically the scientific attitude. We ought never to 


ade 


y here and now, but everywhere + 


to the results of ‘observations and ex®eriments, and also — 
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. e 
rest, satisfied abotteaifescienyfic inquiry the truth of 
which has not been demonstraté@ unless we find that it 
is ong, which we have no possible power to answer It 
woukd obviously be dle to occupy ourselves about the 
shape oy number of the mountains on that side of ehe 
moon wich is constawtly turned away from us 

Yet, altloughedoubt and inquiry are necessaty in 
science, nevertheless doubt has its legitimate limits. 
Bhnd diselfef is scientifically fatal, as well as blind 
behef We all know how apt men are, when seeking to 

«avoid one extreme, to fall into the opposite one, and it 1s 
possible to get into an unhealthy condition of mind so as 
to be unable to gyve a vigorous assent to anything Itis 

e necessary distinctly to recognise there is such a thing as 
degttzmate certainty, not to perceive the force‘of which 1s 
iltegitantate doubt. Such doubt would necessarily dis- 
credit all physical science 

Universal doubt, for example, 1s an absurdity 
scepticism run mad 
«If anyone affisms that “nothing is certain,” he ob- 
v4ously contradicts himself, since he thereby affirms the 
certainty of uncertainty He says chat, which, if true, 
absolutely contradicts what he has declared to be true 

But a man who affirms what the system he professes to 
adopt forbids him to affirm, and who declares that he be- 
leves what he also declares to be unbelievable, should 
hardly complain if he ıs called ‘foolish ” No system can be 
true, and no reasoning can be valid, which inevitably ends 
fpabsuidity Sugh scepticism, then, cannot be the mark 
of an excepti@nally intellectual mind, but of an excep; 
tionally foolish one, 4r every position which wecessarily 
leads to scepficism of this sort must be an untenable 
position 

A very little reflection suffices to show how self-refuting 
sach modes of thought are 

Thus, 1f a man were to say, “J cannot know anything 
because l cannot beeure that my facultzes are not always fal- 
daczous, or “7 cannot be sure of anything because, for all 
T now, I may be the plaything of a demon who amuses 
lamself by constantly decaving me”—n both these cases 
he c6ntradicts himself, becaus@ he obviously grounds his 
assertion upan his perception of the truth that “we carn- 
not arrive at conclusions which are certain by means of 
prenusses which are uncertain or false” 

But af le knows ¢ha¢ truth, he must know that his 
faculties are not always fallacious, and that his demon 
cannot deceive him in everything 

My object in making these remarks ig to enable us to 
get clear of mere idle, irrational doubts which hate no 
place in scence and can have none, so that we may 
recognize the fact hat we alf of us have certainty as to 
some facts according to our degrees of knowledge ẹ Ob- 
viously we can only judge of truth by our mgntal faculties, 
and if a man denies their validity we must pass him by, 
contenting ourselves with calling his attention to the fact 
that he refutes himself If a man professes tẹ doubt his 


It 1s 


_Aaculties, or to doubt whether language can be trusted to 


convey thought then’ plainly we cannot profitably argue 
“vith him But if, on account of his absurdity, we cannot 
refute him, it 1seno less plain that he cannot defend his 
scepticism Were he to attempt to do sogthen he would 
show, by that very attempt, that he telly had confidence 
= reason and in language, however he might verbally 
eny it 
Confident, then, that there are some scientific state- 
ments on which we may rely with certa:mdy, let us con- 
pes a few truths implicitly contained in them 
n the first place, science makes use not*only of obser- 
vations and experiments, but also of reasoning as to the 
‘results of such exp@riments It needs that we should 
draw valid inferences , but this imphes that we may, and 
must, place confidence in the principle of deduction—1n 
„that perception of the mind which we express by éhe 
word “ ¢herefore” When we use that word, we mean to 
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express by it that there is agirath, te cestainty of @aich 
1s shewn through the help of different facts or Win- 
ciples which themselves are known to be true 


It is som@tinte# objected to deductive reasoning—toe ° 
kthe syllogism—that ıt really teaches u$ nothing new, all 


that ıs cqntained*ir? the coficlusion bein cagtained 
already in the premisses But this ebjection 1s duę to a 
want of perceptepn of the great difference which exists 
between zwplzcet and explicit knowledge Let us sup- 
pose a person to be looking at some very flexible and 
sof kind of fish He may, perhaps, fay to himself, “ This 
creature can hgve no smal column!” Then it may 
strike him that natumlists have classed fishes, together 
with other animals,in a great group, one character of 
which 1s the pogsession of a spinal column, and so he 
may explicitly recognize a truth implied in what he knew 
before So great, mdeed, is the difference between explicit 
and implicit knowledge, that the latter may not really 
deserve to be called “veal knowledge” at all No one 
will affirm that a student who has merely learned the 
axioms and definitions of Euclid has attained such a veal 
knowledge of all the geometrical truths the work contains 
that he will fully understand all its propositions and 
theorems without having to study them Yet all the 
propositions, &c, of Euchd are zwplzcetly contained in 
the definitions and axioms Nevertheless, the student 
will have to go through many processes of inference by 
which these implicit truths may be esplicitly recognized 
by him, before he can be said to have any real Anowdedge 
of them 

The VALIDITY OF INFERENCE 1s, then, one of the 
truths imphed by physical science, and we shall presently 
see the intellectual penalty which must be paid for any 
veal doubt about it 

In the second place, physical science 1s emphatically 
eexper:mental science But every experiment, carefully 
performed, implies a most important latent truth For 
when an experiment has shown us that anything is certain 
—as, for example, that a newt’s leg may grow again, after 
amputation, because one actually Aas grown again, we 
shall find that such certainty implies a prior truth, It 
imphes the truth that if the newt has come to have four 
legs once more, it cannot at the very same time have 
only three legs This may seem too triviala remark to 
some of my hearers, but there is nothing like a concrete 
example for making an abstract truth plain Anything 
we are certain about, because it has been proved to us 
by experiment, is certan only if we know, and because 
we know, that a thing which has been actually proved 
cannot at the same time remain unproven If we reflect 
again on this proposition, we shall see that ıt depends 
on a still more fundamental truth which our reason® 
recognizes—the truth, namely, that “nothing can at the 
same time both be and not be”—the truth known as 
“THE LAW OF CONTRADICTION”, aad this I bring forward , 
as a second truth implied by physical science 

If we reflect upon this Aw, we shall see that our intellect 
recognizes ıt as an absolute and necess&ry truth which 
carries with it its own evidence Itis but the summing 
up ın one general expression, of all the concrete separate 
cases—such as that of the newt’s legs, of th® fact thatif a 
man possesses tivo eyes he cannot at the same time have 
only one, and so on, ° 

But an objection has been made as follows 
very true that I cannot imagine having ‘two eyes pand 
only ‘one eye’ at the same time, and 80 I must raetic- 
ally acquiesce in the statement, but I een only «campelled 


to do so by the impotence of my :1magmation” Thus, » 


instead of the “law of contradigtiqn,’ Mr Herbert Spencer 
has put forward as an ultimate truth—“ his universal 
postulate”—the assertion that “we must accept as true 
propositions we cannot help thinking, because we cannot 
zmagine the contrary” But if any ofmy hearers will 
reflect over what his mind tells him when ıt prmounces 
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what pe cannot 3t the fame time have both two eyes and 
only one eye, he Wili, I thinl® see that his*percepgion 1s 
(as vune 18) a perception of real incompatibility, and con- 
. sequent positive impossibility He wil motdind his mind 
a mere blank, p&ssively unable to imagine something 
Heewil!l fimd that his mipd actively asserts its power to’ 
judge $ the matter,as well as what its fudgmient 1s, and 
that*the truth 1s one which positively gpphes to LANES, 
and not merely to his own imagsnings 
*Moreover, this objection ignores the difference between 
intellect and imaggation Yet there are very mans 
things we can conceive of bwt cafinot imagine, as, for 
example, our “act of sight” or “oyr owl arfmibilation ” 
But ıt appears to me evident that Mr Herbert Spencers 
“ universal postulate” can never be ıtself an ultimate truth, 
but must depend upon the law of contradietion For, sup- 
posing we had tried to imagine a thing and farled, how 
could we from that ever be sure we might not at the 
same time have actually tried and succeeded, if we could 
not rely upon the law of contradiction ? 
The consequences resulting from any real doubt as to 
this law we will see later on 
In the pursuit of science, observation 1s anterior to 
experiment , but in every observation in which we place 
confidence, and still more in every experiment, a third 
fundamental truth 1s necessarily implied this implied 
truth 1s THE VALIDITY OF OUR FACULTY OF MEMORY 
It 1s plain that ıt would be impossible for us to be 
certain about any careful observation or any experiment, 
1f we could not feel confidence in our memory being able 
to vouch for the fact that we had observed certain pheno- 
mena and what they were But what is memory ° 
Evidently we cannot be said to remember anything 
unless we are conscious that the thing we so remember 
has been present to our mind on some previous occasion 
A mental image might present itself to our imagination 
a hundred times , but if at each recurrence ıt seemed to’ 
us something altogether new, and unconnected with the 
past, we could not be said to remeniber it It would 
rather be an example of extreme forgetfulness than of 
memory 
By asserting the trustworthiness of our faculty of 
memory, I do not, of course, mean that we may not 
occasionally make mistakes about the past It 1s quite 
certain we may, and do, make such mistakes But, never- 
theless, we are all of us certain as to some past events 
Probably there 1s no single person now 1n this room who 
is not certain that he was somewhere else before he 
entereg@l it Memory informs us—certainly it informs ae 
—as surely concerning some portions of the past, as con- 
sciousness does concerning some portions of the present 
If*ve could not trust our faculty of memory, the whole 
of physical science would be, for us, a mere present 
dream But there can be no such thing as 27 o0vf of the 
trustworthiness of memory, Since no argument is possible 
“without trusting to the veracity of memory It 1s there- 
fore a fundamental fact which must be taken on its own 
evidence, and érom a consideration of the results of any 
real doubt about 1t—results I will refer to presently 
Yet it has been strangely declared, by a leading agnos- 
@ tic, that we may trust our memory because we learn its 
trustworthiness by experience Surely never was fallacy 
more obveous! How could we ever gain experience if 
we did not tiust memory in gaining ıt? Particular acts 
° of memory may, of course, be confirmed by experience if 
the Paley of memory be already trusted, but in every 
such ingtapce it nyyst be confided m The agnostic re- 
a ferred to has told us in effect that we may place con- 
fidence ın our present memory because in past instances 
itsetruth has been expeméntally confirmed, while we can 
only know it Aas been so confirmed by trusting dur present 
memory ġ 
But if we admẹ the trustworthiness of memory at all, a 
most important consequence follows—one relating to the 
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between what 1s oMigedtive and what 1s 





distinctiowt 
objective L£ . 

Every feeling or stafe of conscioushess present go the 
mind of the subject who possesses 1f'1s*‘ subjective and 
thg whole of such eaperiences taken together constitute 
the sphere of sudjectevity Whatever is externgl to our 
present consciousness or feelings 1s fer us *‘ objective,” 
and all that 1s thus external ıs the region of OBJECTIVITY 
Now memory, inasmuch as it reveals to Us*part of our 
own past, reveals to us what is “ objectives’ ard so intro- 
duces us into the realm of objectivity, shows us more ere 
less of objective truth, ana carries us into a real world 
which 1s beyond the range of our owy present feelings 
This progress, then, thiss knowledge of objectivity, 18,° 
through m€mory, IMPLIED in every scientific experiment . 
the facts of which we 1egard as certain : 

But our scientific observations and e\pe:ments carry 
with them yet another implication more important still ¢ 
this 1s the certainty of our KNOWLEDGE OF OUR OWN 
CONTINUOUS EXISTENCE Unless weecan be sure that 
we actually made the observations and experiments, dn 
our having made which weerely for our conclusiogs, how 
can those conclusions be confidently relied on by us? 

This imphcation 1s so important—in my opinion sò 
Jundamentally \mportant—that I must crave your per- 
mission to notice it, later on, at some length But before 
considering ıt, I desire to call your attention to the fact 
that the propositions thus umphed by physical s¢ience, 
run directly counter to a system of qthought which, $ 
widely current to-day, and which has mow and again 
ound expression in this theatre ®Phe popular views I 
refer to may be conveniently summed up @s follows — 

(1) All our knowledge is merely relative 

(2) We can know nothing but phenomena 

(3) We have no supremely certam knowledge but thet 
of our own feelings, and therefore we have none such of 
our continuous existence OF oe 

(4) We cannot emerge from subjectivity, or attain to 
real knowledge of anything objective 

Therefore, either [ am very much mistaken, or those 
who uphold the views I h@ve just summed up are much 
mistaken ° 

It may seem presumptuous on my part to come forgvard 
here to night to controvert a system upheld by men of 
such undoubted ability and so unquestionably competent 
in science, as are men who uphold the system I oppose. 
I feel therefore that a few words of personal apology and 
explanation are due from me 

Fo? full five-2nd-thirty years I have been greatly 
mterested ın such questions But when my intellectual 
life began, ıt was as a studené and digtiple of that school 
with gwhich the names of John Stuart Mull, Alexander 
Bain, G H ewes, Herbert Spencer, and Prof Huxley 
have been successively associated-—-more or less closely 
The works ôf writers of thateschool I studied to the best 
of my alalty, and I had the advantage of personal 
acquaintance with some of the more distinguished O 
them Thus, by conversation, I was mtch”better enabled 
to learn what their system was than I could have#learne 
it by reading only e 

However, degrees, 1 became sceptical gbout the 
validity of the systgnt I had at first ingenuously adopted, 
byt it took me not a few years to clearly see mye was 
through all the philosophical fallacies—as I now regard 
them—in which I found myself entangled I say “see 
my way ¢hrough,” for 1 did not free myself from them by ® 
drawing back but by pushing forwards—slowly wayh- 
ing my way thiough them and out on the other side. 
These circumstances constitute my apology for appearing , 
before you as I do I have been a Mellerin the countiy 
which I am willing to aid any one to explore who may wish 
to explore it 

e 


(To be continued ) 
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ELEGTRISITY JN LELA TION TO SCBENCE 


e 
e PRE third ‘annual dinner of thé§nstitution of Electr cal 
@ngineers was held at the Criterion on Friday, 
November 13 roh Wilham Crookes, the Præsident, 
was inthe char In proposing the toast of the evening, 
“ Electricity ın relationto Science,” Prof Crookes deh- 
vered the folfowingespeech — 


We have *n&ppily outgrown the preposterous notion 
that researoh in any department of science is mere waste 
ofdime Itis now generally admitted that pure science, 


, Irrespective of practical applications, benefits both the 


r 


investigator himself and greatly enriches the community 
“It blesseth him that gıves,ə and him taat takes” 
„Between the frog’s leg quivering on Galvanis Work-table 
and the sticcessful telegraph or telephone there exists a 
a filation Without the onewe could not have the 
ther 
We know little as yet concerning the mighty agency of 
electricity, “ Substantialists ” tell us itis a kind of matter, 
Others view it, not as matter, but as a form of energy 
Others, again, reject both these views Prof Lodge con- 
siders ıt “a form, or rather a mode of manifestation, of 
the ether” Prof Nikola Tesla demurs to the view of 
Prof Lodge, but thinks that “nothing stands in the way 
of our calling electricity ether associated with matter, or 
“bound ether” High authorities cannot even yet agree 
whethey we have one electricity or two opposite elec- 
tijcjties The only way to tackle the difficulty 1s to 
persevere in e®beriment and observation 
learn what electricit? %, if, hke hfe or like matter, it 
should remain 4n unknown quantity, we shall assuredly 
discover more about its attributes and its functions 
The light which the study of electricity throws upon a 
vamiety of chemical phenomena—witnessed alike in our 
little laboratories and in the vast laboratories of the earth 
and the sun—jpanmot be overlooked The old electio- 
ohemical theory of Berzehus 1s superseded, and a new 
and wider theory 1s opening out The facts of electro- 
lysis are by no means either completely detected or 
co-ordina ed They point to he great probability that 
electricity 1s atomic, that an electrical atom 1s as definite 
a quantity as a chemical atom The electrical attraction 
between two chemical atoms being a trilion t mes greater 
than gravit@tional attraction is probably the force with 
which chemistry 1s most deeply concerned 
It has been computed that, ın a single cubic foot of the 
ether which fills all space, there are lgcked up 10,000 
foot-tons of energy which have hitherto escaped n8tice 
To unlock this boundless store and subdue it to the 
service of man ıs a task whech awaits the electrician of 
the future The latest researches give well-founded hppes 
that this vast storehouse of power is net hopelessly 
imaccessible Up tothe present tine we haye been ac- 
quainted with only a very narrow range of ethereal vibra- 
tipns, from extreme red on the one side to ultra®violet on 
e other—say from 3 ten-millionths of a milimetre to 8 
n millionths of a*millimetre Within this comparatively 
mited tange of ethereal vibrations, and the equally 
narrow range of ound vibrations, we have been hitherto 
limited tg receive and communicate all he knowledge 
which we share with other rational gbeings. Whether 
vibrations of the ether, slower than those which affect us 
as light, may not be constantly at work around us, we 
have until lately never seriously inquired But the re- 
* searches of Lodge in England, and Hertz in Germany, 
give us an almost infinite range of ethereal vibrations or 
electrical rays, from wave-léhgths of thousands of miles 
e down toa few feet _ Here is unfolded to us a new and 
Astonishing universé-one which it 1s hard to conceive 
should be powerless to transmut and impatt intelligence 
Experimentalists are reducing the wave lengths of the 
électrical rays With every dimimution in sizg of the 
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apparatus the avave-lengths get pores, and could we 
construct Leyden jars of molecular dirgemsions the fays 
might fall within the narrow limits of visibility Wetlo 
not yet know how the molecule could be got to act as a 


Leyden jar, *yet’ i®1s*not improbable, that the discon- © * 


gmuous phosphorescent light emitted frdm certain of the 
rare earths,when e&cifed by a ¢high-tension cfrreg if a 
high vacuum, is feally an artificial production of these 
electrical rays, sufficiently short to affect our @rgans of 
sight If such a hght could be produced mose easily 
and more regularly, ıt would be far more economic il 
thaw light from a flamg or from the @rc, as very little of 
the energy in play 1s expeffded in the form of heat rays 
Of such production of light, Nature supplies us with 
examples in the glow-worm and the fire-flles Their 
light, though sufficiently energetic to be seen at a con- 
siderable distance, 1s accompanied by no hberation of 
heat capable of*detection by our most delicate instru- 
ments 

By means of currents alternating with very high fre- 
quency, Prof Nikola Tesla has succeeded ın passing by 
induction through the glass of a lamp energy sufficient to 
keep a filament in a state of incandescence without the 
use of connecting wires He has even ighted a room by 
producing in it such a condition that an illuminating 
apphance may be placed anywhere and lhghted without 
being electrically connected with anything He has pro- 
duced¢he required condition by creating in the room a 
powerful electiostatic field alternating very rapidly He 
suspends two sheets of metal, each connected with one of 
the terminals of the coil If an exhausted tube is carried 
anywhere between these sheets, or placed anywhere, it 
remains always luminous 

The extent to which this method of illumination may 
be practically available experiments alone can decide 
In any case, our insight into the possibilities of static 
electricity has been eatended, and the ordinary electric 
machine will cease to be regarded as a mere toy 

Alternating currents have at the best a rather doubtfule 
reputation But ıt follows from Tesla’s researches that as 
the rapidity of the alternation increases they become not 
more dangerous but less so It further appears that a true 
flame can now be produced without chemical aid—a 
flame which yields light and heat without the consumption 
of material and without any chemical process To this end 
we require improved methods for producing excessively 
frequent alternations and enormous potentials Shall we 
be able to obtain these by tapping the ether? If so, we 
may view the prospective exhaustion of our coal-fields 
with indifference , we shall at once so've the smoke"ques- 
tion, and thus dissolve all possible coal-rings 


Electricity seems destined to annea the whole fieldnot N 


merely of optics, but probably also of thermotics 
Rays of hght will not pass through a wall, nor, as we 
know only too well, through agdense fog But electrical 


ravs of a foot or two wave-length of which we have spoken , 


will easily pierce such mediums, which for them will be 
transparent .. 

Another tempting field for research, scarcely yet at- 
tacked by pioneers, awaits exploration I allude to the 
mutual action of electricity and life No sound man of 
science endorses the assertion that “electri@ity 1s lfe”, 
nor can we even venture to speak of life as one of the 
varieties or manifestations of energy Neverthéless elec- 
tricity has an important influence upon vital phenomena, 
and 1s 1n turn set in action by the living being ~anynal 
or vegetable We have electric fishes—one of théf she 
prototype of the torpedo of modernevarfaie «There 1s 
the electric slug which used to be met with ın gardens 
and roads about Hornsey Ris, gher@is also an electric 
centipede, In the study of such facts and such relations 
the scientific electrieian has before him an almost infinite 
field of inquiry ° 

The slower vibrations to which 1 havæ referrad reveal 
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the bewildering possilility of telegraphy gvithout® wnes, 
posts cables, oreany of our present costly appliances It 
1s vin to attempt to picture the marvels of the §iture 
Progress, as Dean Swift observed, may be too fast for 

* endurance Sufficyent for this genefatienaréthe wonders 
thereof, 
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GEOLOGICAL PHQTOGR#APHS 


At the meeting of the British Association in 1889, 
a Committee was appointed for the purpose, of 
arranging for the collection, preservation, and systematic 
registration of photographs of geolpgica? interest*in the 
United Kingdom Since its formation, the Committee 
has succeeded ın obtaining a number of photographs, 
588 of which were received and registefed up to August 
last, and in its second report, presented at the Cardiff 
meeting of the British Association, the Committee was 
able to state that, in the choice of subjects, greater care 
had been taken during the year to include the most typical 
views As yet, only about half of the British counties 
are represented in the collection, while some are still 
represented inadequately The work is one of great m- 
terest and importance, both from a scientific and an 
educational point of view, and it may be hoped that 
local Societies and Field Clubs, whose co-operation the 
Committee 1s particularly anxious to secure, will gvery- 
where associate themselves with the scheme, and do what 
they can to bring it to completion The Committee, in a 
circular just issued, suggests that these Societies and 
Clubs might materially aid the scheme by mapping out 
their districts under the direction of a local geologist, 
and drawing up a hst of sections and localities of which 
photographs would be desirable New sections and 
exposures of strata should be noted This preliminary 
work could be done during the winter session, and 





airangements made for the use of the camera in the® 


ensuing spring, o when opportunity offered 
In its report, the Committee refers especially to the 
wors accomplished by the Geological Photographic Com- 
mittee of the Yorkshire Naturalists’ Union Among the 
photographs of this Society are many relating to sections 
which cannot be reproduced—as, for instance, fossil trees 
laid bare in quarrying and ın excavations for the founda- 
tions of buildings now covered over The Hertfordshire 
Natural History Society and the East Kent Natural 
History Society have also organized schemes for the 
photography of local geological fgatures , and the Com- 
mitteeehas already received from them views which, it 
1s hoped, will be supplemented by a further series next 
year : 
¢ Of course it 1s not always easy to obtain the services 
of a professional photographer, but few Societies should 
have much difficulty ın securing the help of amateur 
photographers, so many of “whom are now to be found 
“in all parts of the country In order that there may be 
unity of action, the Committee has drawn up a set of 
instructions, c@pies of which may be obtained on applica- 
tion to the secretary, Mr Osmund W Jeffs, 12 Queen’s 
Road, Rock® Ferry, Cheshire It ıs pointed out that 


© the photograghs should illustrate characteristic rock ex- 


posures, especially those of a typical character or tem- 
porary n@ture, important boulders, localities affected 
by denudation, or where marked physiographical changes 
are in operation , raised beaches , old sea-cliffs and othe: 
congPieuous instances of marine erosion, characteuistic 
river-valleys or esgarpments, and the like, glacial pheno- 
e mena, such as roches moutonnées, moraines, drums, and 
kames , or any natwal yews of geologicalinterest Photo- 
gr@phs of microscopica. séctions and typical hand-speci- 
mens of rocks are also admissible =, : 
Detailgd lists of photographs officially received are 











> na OS 
sfates whgre the photégiaphs may be obtgined fists 
for insertion in the third repost®wallebe received’ up to 
June 15, 1892 la : : 

It 1s satisfactory to find that geological photographié 
schemes similar to that of the Brifish? Associatiog are 
bemg adopted in other countries e Committee, 1n its 
second report, alludes to the actaon taken in tht matter 
by the Société Géologique de Belgiquesand to the Com- 
mittee of Photographs appointed by the Geographical 
Society of America The American Comnfitfee proposes. 
to prepare lists for international exchange e e 
La 


NOTES ° 


AFTER a®rather prolonged delay, the Commission for the” 
delimitation of the Anglo-French frontier ın the neighbour- ` 
hood of Sierra Leone, m°accordance with the West African 
agreement between Great Britam and France of August 10,1889, e 
has been appointed Captain Kenney, R E; the British Com- 
missioner, with his party, proceeded to Sterra Leqne-bya't 
steamer of November 14 last. The Secretary of State for the 
Colonies permitted the Director of Kew to nominate a botanist 
to accompany the expedition, and the Government Grant Com- 
mittee of the Royal Society made a grant to meet his expenses, 
part of which will also be borne by the Government of Sierra 
Leone The mission has been undertaken by Mr G F 
Scott-Elhct, MA Camb, BSc Edinb, FLS, who has 
recently published in the Journal of thegLinnean Society, af 
account of the new species of plants found by fm in a journey 
through a ‘iittle known part of Southern Maflagascar. The 
botany of the interior of Sierra Leone 1s very little known, but 
1s beheved to be of great interest, The Commussion will be 
absent about sıx months It will proceed ın the first instance to 
Falaba, and then proceed to the pomt of intersection of the 
loth parallel of Noith latitude and the 13th mendian (French) 


- 


of West longitude 7 


WE understand that Prof Hennessy, F RS, will shortly 
resign the Chair of Applied Mathematics and Mechanism jp the 
Royal College of Science, Dublin The salary of the post is 
4400, rising to #500, a year, with a share of the fees The 
appointment rests with the Lord President of the Council, and 
applicants should*address themselves to the Secresary, Science 
and Art Department 


THE arrangements to be made for the Crystal Palace Electrical 
Exhibgion are to @e discussed at a meeting of the honorary 
council of advice and of the special committee appointed by the 
Electrical Section of the Lond@y Chamberof Commerce The 
meetigg will be held at the Mansion House on Wednesday, 
November 25, at 3 o'clock The Lord Mayor will preside. 
The whole ofthe space is now practically allotted, extra build- 
ings having been erected for ceftain large istallations which 
could not ofherwise have been accommodated 


A COMMITTEE has been appointed by the Afnerican Institute 
of Electrical Engineers to suggest plans for the Intesnationa® 
Electrical Congress to be held in Chicago um 1893, m connec- 
tion with the World's, Far <A local Committee, with Prof 
Gray as President, isebeing formed at Chicago for the purpose 
of making preparations for the same Congress The Clftcago 
journal Electricity sees no reason ‘* why a perfectly harmentous 
arrangement should not be made between the Institute and the 
local Committee, whereby both will work together to promote 
the success of tle Congress” e s 


THE Spanish Government mtend to qpen two Exhibitions in, e 
September 1892 in celebration of the fourth centenary of the 
discovery of America One of these will be at Madrid, and will 


published in thg report of the Committee, which also | be,called the Exposition Historique Aménicaine de Madrid The 
é . 
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other, at Huelva, whl be taled the Exposition Historique Euro- Tue Deutsche Seewarte has pub: hed g catalogue it fig 
péenne de Madrid The former shou% have cons.derable interest | valuagle Hbråry, containing” entries of" 10,660 works@and 


for anekropologists, as as gt has for its object, accordmg to the official 
progfmme, ‘de présanter de Ja manière la plus compMte létat 
où se trowvaient les différentes contrées du Nouveau-Contiffent 
avant Vafrivge des Européens et au moment de la conquête, 
jusqu’à la première moitié du XVIIe siècle” It will compnise 
objects, mode, pictures, &c, illustrating the customs and 
civilization ef the peoples at that time mhabıtng America 


“we greatly regret to have to record the death of Prof Henry 
N Moseley, F R $ He died on November 10, at the age of 
eforty-six We hope next weekgto give some account of his 


. Services to science 


. 

Dr Oscar BAUMANN 1s about t® undertake a seres of ex- 
eplôrations im the interest of the German East Africa Company 
In the German Masai territory there are, he says, in a letter to 
Kokis aay regrofs about which httle is hnown , and about 
these he hopes to bring back much fresh light He proposes to 
study tle conditions which must Be taken into account by pro- 
jectors of sailways, and, if possible, to open a direct caravan 

route to Lake Victoria 


In the course of his interesting presidential address at the 
meeting of the Institution of Civil Engmeeis last week, Mr 
Berkley referred to the production of iron in the United States 
THe most cowspiffous difference between American and 
English practise, he Seed, was the output from, one blast 
furnace The largest production in Great Bntam did not 
seem to eaceed 750 tons in the week, while m America tt 
had reached zoco tons It might be questioned whether this 
Idtge output from a single furnace was not obtamed at some 
sacrifice of economy of fuel used and of wear and tear of 
furnace Thesproduction of pig iron in the United States now 
‘ausounted to 10,000,000 tons, or 2,000,000 tons more than that 
of the United Kingdom This amount was wholly used within 
the eountry, showing a larger qugntity of tron used per head of 
the population {300 pounds) than ın any other part of the world 
In Great Britain, after deducting from its production of iron 
the quantity exported, the consumption only equalled 250 pounds 
per head of Phe popular 


THE lecture season at the London Institution, Finsbury 
Circus, was opened on Monday evening with a lecture by Sir 
M E Grant Duff on “ Some of our Debts to the East ”® 


THE barometric depressionedn November 11, according to 
Mr G J Symons, has been exceeded only five times ingthe 34 
years during which he has been making metearqlogical observa- 
tions, In aletterto the Times Mr Symons sgys that as ne 
anticipated some such depresion, he started the Richard 

rontometer at 6 30am, and kept ıt running for 10 hours— 

z e through the-chief part of the depiession “This, at the cost 

@f a little trouble and a roll of paper, gave hrm a record of the 

mouon of the bargmeter such as had never before been obtained 

—somewhere about 60 feet long—and with every little pulsation 
shown in detail, even if it lasted only tWogseconds 


eo 
Wg have received the meteorological year-book published 
by the Madgeburg Ze:rtung for 1890, being the tenth year for 
which the observations have been made ona uniform plan In 
adlition to observations taken three times qjuly, the volume 
contains hourly values of pressure and wind, and contmuous 


* «records of sunshine ,ealso, curves of pressure and temperatare 


for those periods of exceptional wea.her during whjch the 
ordinary hourly values would fail to represent the details of the 
. oscillations—a plan which seems highly commendable athe 
whole woth 1s very complete and compact 
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excerpt papers in various subjects, about a quarter of which 
refer to metedrolog# “The library has bgen enriched by the 
acquisition of the books which formerly belnged to Prof Dove 
and other eminen men This laborious undertaking as been 
carried out with great care, and 1s classified under subjeets and 
authors Some diWiculty hes been experienced in @ealing with 
a few Enghsh authors, ¢g,on p 67, Balfour Stewaft 1s entered 
unger the Christian name, and on p 16g, Powell 1s entered as 
the Chystian 3 name of Badem-Powell And the works issued by 
institutions afe not alwgys sufficiently distinguished from those 
which are due to individual writers, eg, onp 5, Sir Thomas 
Farrer 1s credited with a work on e Telegraphic Weather In- 
formation ”—of which, probably, he would have no recollection, 
it being merely 2 circular signed in his capacity as Secretary of 
the Board of Trade. But these are mere trifles, and in no way 
detract fram the value of the work as a whole, for which the 
scientific world will be grateful 


Mr ALBERT KOEBELE, the American entomologist, 1s 
travelling in the Australasian colonies for the purpose of study- 
ing the enemies of insect pests In introducing him to the 
Wellington Philosophical Society at a meeting on September 23, 
Sir James Hector recalled the circumstances connected with a 
memorable service which Mr Koebele lately rendered to Cali- 
forma In 1888, when on a visit to South Australia in search 
of a small fiy (Testophonus), a parasite on that dreadful pest 
leerya purchast, Mr Koebele discovered a single ladybird 
(Vedalia) preying on the pest He found a second specimen in 
New South Wales, and then on his arrival m New Zealand he 
found tha. the Icerya about Auckland was also being destroyed by 
something, and this, too, turned out to be Vedala Heat once 

*saw that here was the thing he sought, and he was fortunate 
enough to be able to collect several thousands of Vedalias, 
which he afterwards liberated m Cahfornta Up to that tune 
California had been so eaten up by Icerya that the damage was 
estimated at twenty millions of dollars annually Yet, m 
twelve or fifteen months after the liberation of Vedalia m April 
1889, the State was practically fiee from the dreaded pest Sir 
James Hector nghtly characterized this work of M1 Koebele as 
one of the giandest things in the interest of frut and tiee- 
growers that have been effected in modern times 


Pror G L GoopAm of Harvard University, has recently 
paid a visit to the Museums and Botanical Gaiden§ in the 
tropics and in the southern hemisphere, and has contributed an 
interesting description of them to the Amerzcan Joureal of 
Serence Inthe number for Octobe: we find an account of the 
Technological Museum at Sydney, which contains a very com- 
plete collection of the econonfic vegetable products of Aus- 
traha, and which 1s largely visited by the working classes, of 
the two Botanic Gardens at Brisbane, one of them under the 
management of the Society of Acclimatizateon , the Botanic 
Gardens at Geelong, Dunedin, Christchuch, and Wellington , 
the Museums at Dunedin, Christchurch, Wellington, and 


Auckland, and the small but excellent loc% Museum and ® 


Garden at Hobart Prof Goodale notices, with commendation, 
the tenacity with which all the Australian Museums cling to 
rare specimens of archzological and ethnographical mterest,¢ 
instead of utilizing them for exchange oo” 


e 
Mezssxs MACMILLAN AND CO have published tħediist num- 
ber of the Record of Technical and Secondary Education, a® 
bi-monthly jounal of the progitss @nade by County Cougcerls 
and otherdocal authorities in the admunistration of the Technical 
Instruction Acts “The periodical is issued on behalf of the 
National Association for the Promotion „of Technical and 
Secondary Education Lord Hartington contributesean intro- 
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drot Reps he şte forth briefly the objects of 


the Mcord It will, he says, be of a strictly practical chayacter, 
„and will not mterfere with any educatiopal pural now in cir- 
* Suation It will “gwe the latest informa¥ioh, not only with 
respegt to whet 1s being done in this Kingdom, but also in 
regard t tsuch educational work on the Continent ane in Ame- 
rica as*may be of service to those who are engaged in carrying 
out schemegof technical instruction è The Æecord may become 
a journal of great value, and we trust there will be a cordial 
response to Lord Hartmgton’s appeal to the members of the 
County Councils, their orgamzing Secretaries, and other inter- 
ested in the work, to supply the Committee with early and 
regular information as to what 1s beg done in their several 
centres The present number contains, besides Lord Harting- 
ton’s statement, County Council schemes and reports relating 
to Oxfordshire, Surrey, Bedfordshire, Lancashire, Bumingham, 
and Aberdeen, details regarding Scholarship schemes in the 
West Riding and Somerset , notes on the work of the counties 
and county boroughs, miscellanea , and reviews 


THERE are not many remains of the ancient Mexican feathet - 
work which excited the surprise of the Spanish conquerors of 
the New World The most famous surviving specimen ıs the 
standard, described by Hochstetter, which 1s now in the Vienna 
Ethnographical Museum Another specimen has lately been 
discovered by Mrs Zelia Nuttall ın the Schloss Ambras, near 
Innsbruck It is mentioned ın an inventory, drawn up in 1596, 
of the treasures of the castle This very valuable rehe ıs the 
decorative part of a round shield made of interlaced reeds, and 
consists of feather-mosaics representing a monster, the contours 
of which are fastened by strips of gold Formerly the shield 
was adorned with costly quetzal feathers, only small fragments 
ofwhich survive Glous, which has an interesting note on the 
subject, speaks of similar old Mexican shields in the Stuttgard 
Museum, and refers to a statement of Stoll to the effect that 
beautiful feather-ornaments are still made by the Indians of 
Guatemala 


In the Report of the U S National Museum for 1884, Prof 
O, T Mason published a short paper on the throwing-stichs of 
the Eskimo The use of a like device for the throwing of spears 
and harpoons was formerly well known ın Mexico, and Prof 
Mason has written to Sezence to say that he lately received from 
Lake Patzcuaro, ın Mexico, a modern altatl, well worn and 
old-looking, accompanted with a gigefor killing ducks.” The 
apparatts, which was bought from the hunter by Captain J G 
Bourke, US A, has been placed in the National Museum 
The thrower 1s 2 feet 3 inches long, and has two finger-holes, 
projecting, one from the right, one from the left side The gig 
consists of three iron barbs, exactly lke the Eskimo trident for 
water-fowl. ‘‘The proklem n@w 1s,” says Prof Mason, “ to 
Zonnect Alaska with Patzcuaro ” 


A PAMPHLET on “The Dwarfs d Mount Atlas,” by Mr R. 
G Haliburton, Has been published by Mi David Nutt Along 
with it are pringed portions of the paper on the subject read by 
e Mr Halburtonbefore the recent Oriental Congress His views 
are accepted by Sir J Drummond-Hay, who represented Great 
Britain ın Morocco for over forty years, and by Mr Hunnot, 
our Consul at Saffi There 1s, of course, no inherent :mprob- 
ability in the statement that there are tribes of dwarfs to the 
south Mount Ati#s Such tribes are known to exist else- 
where m ¢ifeica, ands éhey may exist im the regions where Mr 
e Haliburton thinks he has discovered them The question 1s 
oneofevidence Evdh if @lwasfs have many settlements there, 
at does not follow that there 1s any solid foundatiop for Mr 
Haliburton’s theories as to the part thei? race has played in 
the evolut%n of mythology. Still the suggestion 1s an interest- 
ing one e 
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In the réport on ‘Oysters and Opstgy-Bisherits of Quéens- 
land,” to which we ee age week, Mf Saville*Kent presents 
quite an idyllic picture of the circumstances*of those who devoté 
themselves in Queensland to the culturefof bank oysters ”— 
tha@is, oysters which spread over extensive level banks that are 
more 01 less uncovered at low water He says that “probably 
in no other country in the world is so heathy, congemal, and 
unlaborious a means of earning a substantial cognetency open 
to, and turned to piactical account by, all classes. as that of 
bank oyster culture m the Queensland oyster-producing districts 
of Moreton or Wide Bays Waith a nominal rental payable for” 
the ground cultivated and occupied for a homestead, a climate 


that permits o of dispensing wit all but the most necessary form » 


of raiment, and fish procurable m such abundance as to sub- 
stantially minimize the butcher's bill, no more perfect terrestrial 
Elysium is probably at the disposal of small capitalists havipg 


sufficient means for the supply of their most immediate neces- e 


sities during that first year or two that must elapse before their 
oyster-crops have increased to a remunerativ® Sten. Same af 


MR CHARLES CHILTON corfributes to the new numbey of the 
Records of the Australan Museum (vol 1. No §) an ex- 
cellent paper on a new and pecular fresh water “‘Isopod ” 
from Mount Kosciusko Towards the end of 1889, Mr 
Chilton received from the trustees of the Australian Museum, 
Sydney, a small collection of Australian Crustacea, containing, 


among others, some terrestrial and fresh water species cdllectede 


by Mr R Helms while on an expedition % Mount Koscmsk§ 
on behalf ofthe Museum Among these Mr Chilgon at once saw 
that one was quite different from any of the teri@strial and fresh- 
water Crustacea previously described from Australia, and that it 
belonged to a genus Pz eatoicus established by himself in 1882, 
for a peculiar blind subterranean Isopod found in wells in Cat- 
terbury, New Zealand This genus was of special interest, both 
because of the situation in which the deer pa was found, 


and because ıt combined characters belonging to several different” 


families, and was also, to some extent, intermediate between the 
Isopoda and the Amphipoda Fhe discovery of a species belong- 
ing to the same genus in such a widely remote situgtion as Mount 
Kosciusko, and living under such different conditions, was tgere- 
fore of peculiar interest , and Mr Chilton thinks that it will 
probably have an important bearing on the difficul® question of 
the origin of the blind subterraneansforms «In the paper in the 
Records he does not enter upon this question, but he hopes to 
do so qn. a future oecasion, when describing more fully the sub- 
ter1anean forms from New Zealand 


MESSRS MACMILLAN AND te have issued the fifth edition, 
revise® of Part IV of Prof M Fosters ‘*Text-book of 
Physiology ” Shis completes the work, with the exception of 
the appendix,ewhich differs so widely ın character from the rest 
of the bookgthat ıt seemed desirable to issue it separately It 
will be published very shortly 


Some time ago the Department of Agnañtue in New South 
Wales included 1n its hst of economic plants suitable fof cultiva- 
tron in the north-eastern portion of the colony fhe * Avocado” or 
“ Alhgator pear ®(Persyt gv atesstma, Gertn ) Several inquiries 
about ithaving since bén made, Mr F. Turner provides anaccount 
of*the plant, with an illustration, in the August number of the 
Agiicultural Gazette of New South Wales Unless it 1s frown 
in very sheltered situations, the climate of Sydney is too cold for 
its successful cultivation as a commercial crop, but Mr Turger 
thinks that on the northein uvers bf New South Wales it should 
bear fruit as prolifically as it does in gouthern Queensland 
Some years ago, in the Brisbane Botanic Gardens, a fine Alligator” 
pear-tree bore annual crops of very fine fiuit, and it may do so 
stl When Sir W W = Cairns was Governor of Queensland, 


he often ahed Mr Turner for sone of the frut whengit was in” 


e volume on “La Plume des Oiseaux,” dealing with the birds 
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e 
seasoh, and Mr Targer&ept hım well supplied, (Sr at that ume 
noone seemed to care much for His Excellency told Mr 
*Luragr he was very*{gnd of the fruit for breakfast, and he used 
to e&t it spread on bigad and butter, with pepper and@alt added 
to give y zest, and in various other ways Mr Turner did? note 
care for the fruit at first,*but afte wards became as fond of it as 
his tutor So we fre not unlikely to hear of the Alligator pear 
by-and-by as@ popular Australian product 


Messrs*J B BarLiire ET Firs, Paus, have lately added 
* Some good volumes to then well-known Brbhothéque des Con- 
naissances Utiles In one of them—‘‘ La Pêche et les Poissons 
des Eaux Douces*—M Arnould, Locard presents a clear and 
interesting summary of the various classes of facts which must 
be understood Ly all who desire to become expert in the art of 
fishing in fiesh waters M Laoisx-Danhard contributes a 


whose feathers aie utilized by man, and with the indastrial 

*the demand for feathers has given rise A 
useful volume on ‘ Les Plantes d'Appartement et les Plantes 
de Fersitres ” 1s contributed by M D Bos 


UnDER the utle ‘*Bibliotheca Accipitraria,” Mr J E 
Harting has on the eve of publication a bibliography of fal- 
conry, with critical notes It deals with 378 works in various 
languages, ancient and modern, and will be illustrated with 

ortiaits of famous falconers by Holbem, Titian, Vandyck, 
Pans Floris, Gerh#dt, and other masters The volume con- 
cludes with aa Engli&be glossary, and a vocabulary, in seven 
languages, of tħe technical terms used by falconers 





AN important treatise on Salt-Range fossils has been issued 
1g the series entitled ‘‘Palseontologia Indica,” which contains 
figures and descriptions of the organic remains procured during 
the progress of fhe Geological Survey of India Prof Waagen, 
*thg author of the treatise, m concluding it says he has tried to 
make it ag useful as possible ooth to Indian geology and to 


geological science in general é 


Mr STUART A RUSSELL’S new work on electric light 
cables and the distribution of electricity will be issued shortly 
in Messrs. Whittaker’s tt Specialists’ Series ”. 


Messrs DUIAU AND Cos have issued a catalogue of zoologi- 
cal and paleontological books which they offer for sale It 
includes the following ‘‘ parts ”—-Natural history publicayons of 
the British Museum, Protozoa, Bacteria, Coelenterata 


Tux last volume of the Merfious of the Statistical Section of 
the Russian Geographical Society contains an interestin® work 
by M Borkovshy, who has devoted more than t®Wenty five years 
of his life to the study of the gram production of Russia, and the 





directions in which cereals are tiansported within Russia both 

reaport and for home consumption The results totally upset 
the current theofy av to Russia being a granary of Europe, and 
%re gnaly confirmed by the famine which now prevails in 
several provinces of the empire It appears from M Bor- 
hovsky’s gures and maps that Russia may beglivided into two 





parts, strictly dependent on her orographecal structure one of 
then® which corresponds to the south-eastern slope of the biad 
swellmg which stretches across the country from south-west to 


e north east, has an excess of grain during the years of good crops, 


which excess sometimes exceeds twice or thrice the wants for 
lol use But there is alsoeanother part—tife north-western 


, one—which always has less corn than is wanted for its popula- 


uon =Taking the yeafs 1882-85, which were years of average 
crops, a Ime traced from Kief to Nyni-Novgorod and farther 
north-east divides Russia into two almost equal parts, of which 
«the south-eastern exports wheat and rye into the noreh-west&rn 


NO. 1151, VOL 45] 


= 2 
° 


part to the amount of no less than i of what fnd 
508,900 tors Bf rye, the expofts to foreign’ countries attaugng at 
the same ume the respective figures of 1,780,000 and 1,029,600 
tons Takufz utd®acc8unt the respective populations of the two’ 
regions, and the amount of corn consumdtl by the distylleries e 
(which does not gaceed 14 Engh$h pounds per fhhalwant), M. 
Borkovsky shows that the total consumftion of wheat @nd rye 
attains only the fijue of 437 pounds per inhabitan® (109 pounds 
of wheat) m tne exporting region, and the still lofer figufe of 
382 pounds (46 pounds of wheat) m tge regron which imports 
corn The average cohsumption throughout Russia thus attains 
only 440 poafds ber inkabitant, out of which 14 pounds must be 
deducted foi the use of the distilleries These figures will cer- 
tainly seem very low if it 1s remembered that the great mass of 
the Russian peasants consume extremely small quantities of 
meat-—bread belng their chief and almost exclusive food It 
appears, moreover, that 1f Russia exported no grain at all, and 
the whole of the crop of cereals were consumed within the 
country, the average consumption would nearly approach the 
average consumption in France—that 1s, 505 English pounds on 
an average year , while the surplus obtained during years of ex- 
ceptionally good crops would only cover the deficit during the 
bad years, which recm in the steppes of South-East Russia with 
almost the same regularity as in India, z¢ every ten to twelve 
yearse 


AN important paper ıs contributed by M Moissan to the cur- 
rent number of the Comptes rendus describmg two mteresting 
new compounds contaming boron, phosphorus, and iodine A 
few months ago M Mossan succeeded in preparing the 1odide 
of boron (comp NATURE, vol xlut p 565), a beautiful sub- 
stance of the composition BI}, crystallizing from solution in 
carbon bisulphide ın pearly tables, which melt at 43° to a liquid 
which boils undecomposed at 210° When this substance 1s 
brought in contact with fused phosphorus an intense action 
occurs, the whole mass imflames with evolution of violet vapour of 
1odine Red phosphorus also reacts with incandescence when 
heated ın the vapour of boron 1odide The reaction may, how- 
ever, be moderated by employing solutions of phosphorus and 
boron 1odide in dry carbon bisulphide The two solutions are 
mixed in a tube closed at one end, a little phosphorus being in 
excess, and the tube 1s then sealed No external application of 
heat 1s necessary At first the liquid is quite clear, but in a few 
minutes a biown solid substance commences to separate, and in 
three hours the reaction ® complete The substance gs freed 
from carbon bisulphide ın a current of carbon dioxide, the last 
traces being removed by means of the Sprengel pump The 
compound thus obtained 1s a deep-1ed amorphous powder, feadilye 
capable of volatilization It melts between 190° and 200° When 
heated zz vacuo it commences to volatilize about 170°, and the 
vapour condenses 1n the cooler portioneof the tube ın beautiful, 
red crystals Analyses of these crystals agree perfectly with the 
formula BPI, Boron phosĝho di-1odide 1s a very hygroscopic 
substance, mousture rapidly decomposing ıt In contact with a 
large excess of water, yellow phosphorus 1s deposited, and 
hydriodic, boric, and phosphorous acids formed gn the solution e 
A small quantity of phosphoretted hydiogen also escapes Ifa 
small quantity of water ıs used a larger deposit of yellow phos- 
phorus is formed, together with a considerable quantity ofa 
phosphomum iodide Strong nitric acid oxidizes boron phospho- 
di 1odide with meandescence Dilute ntr acid oxtditt. at to 
phosphoric and boric actds It burns spoataneouslyeinschlorine, 
forming boron chloride, chloride of rodine, and pentachloride of © 
phosphorus When slightly warmeed@in ofygen it infames, fhe 
combustiay being rendered very beautiful by the fumes of bonc 
and phosphoric anhfdrides and the violet vapours of iodine 
Heated in contact with sulphuretted hy drogen, it form$ sulphides 
of boron and phosphorus and hydriodic acid? withou® keration 
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of “odie Metall magnesium gyhen slightly warmed reacts 
with w with ncandescence When thrown into vapour of meecury, 
«boron phospho-di-1odide instantly takes gre ce 
THE second phospifo 1odide of boron obtained by M Moissan 
18 represented by the formula BPI It i$ formed when sodium 
or magmesium in a fine State of division 1s allowed to act upon 
a solution of@he di iodide just descriged in c@rbon bisulphide , 
or when born phospho-di-1odide is heated to 160° m a current 
of hydrogen It 1s obtagned ın the form of a bright-red powder, 
somewhat hygroscopic It volatilizgs 272 vacuo without fusion ‘at 
a temperature about 210°, and the vapour cond&nse$ in th® cooler 
portion of the tube in beautiful orange coloured crystals When 
heated to low 1edness it decomposes into free iodine and phosphide 
of boron, BP Nitric acid reacts energetically with it, but 
without incandescence, and a certain amount of iodine 1s 
liberated Sulphuric acid decomposes it upon warming, with 
formation of sulphurous and boric acids and freerodine By the 
continued action of dry hydrogen upon the heated compound the 
1odine and a portion of the phosphorus are removed, and a new 

phosphide of boron, of the composition BsP,, 1s obtained 


THE additions to the Zo»logical Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus 6) 
from India, presented by Mr James Hammond, two Pink” 
footed Geese (Anser brachyrhynchus), British, presented b? Mr, 
Cecil Smith, FZS , two Tuberculated Tortoises (Homopus 
femoralis) from South Africa, presented by the Rev G H R 
Fisk, CMZS , two White-tailed Sea-Eagles (Hahaetus 
albıcilia}, European, purchased 





OUR ASTRONOMICAL COLUMN. 


THEORY OF ASTRONOMICAL ABERRATION —An interesting 
point connected with astronomical aberiation was raised by M 
Mascart ın a papei presen‘ed to the Paris Academy of Sciences 
on November 2 It would at first appear that 1f observations 
demonstrated that the constant of aberrat: n had precisely the 
same value for all stars, the velocity of light in space must be 
uniform This interpretation, however, seems open to ob- 
jections Eclipses of Jupite’s satellites furnish a method for 
determining the velocity of light ın the space contained within 
the earth’s orbit, and, as 1s well known, the results obtamed in 
this manner agree very well with those deduced from experi- 
ments made on the surface of the earth But astronomical 
aberiation depends only upon the relation of the velocity of the 
observe to that of the light in the® region occupied by the 
instrument, and ıs unaffected by any variations in the velocity 
of propagation of the hght-waves between the object observed 
and the earth A real difference in the constant of aberration 
given by different stars would therefore indicate that the velo- 
city of light was not uniform in the parts of space traversed 
by the earth From this reasqning, M Mascart ıs led to con- 
clude that the values derived from the experiments, direct and 
astionomical, made to determine the velocity of light, should 
be limited to the space contained within the terrestrial orbit 
The induction 1 ceitainly a legitimate one, and ıt must be 
admitted that to consider the velocity of light ın interstellar 
space as uniform is to rely entirely on hypothesis 


SUGGESTIONS FOR SECURING GREATER 
UNIFORMITY OF NOMENCLATURE IN 
BIOLOGY + 


@MPLAINTS are constantly being made, not only by lay- 
mem But by aéthal workers in science, of the mcieasing 


. 
complexity of modern terminology The fact 1s indisputable, 


buts it altogether to be ragreged? Isit not 1ather the outward 
expression of fuller knowledge and clearer conceptions? If so, 
e 


* A Papen read before Section D (Biology) of the. Australasian Association 
for_the AdVancement of Science, Christchurch, N Z, by ‘1 Jeffery Parker, 
ie » F ReB, Professor of Biology in the University of Otago, January 
1891 . 
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the complaints of those indolent pgrfong who with to gain a 
“general knowledge” of subject wfth the Mast possrble 
trouble to themselves are worthy of no enore consideratione 
than thosg of the landsman out yachting, ef whom Mr Hather- 
ton writes — s. ? 

“You cannot speak of anythmg on board without enploying 
technical terms which, however necessaiy, however ginavoidable, 
will seem to him a foolish and useless affect&tion $ which an 
amateur tres to give himself nautical ais If,yqu say ‘the 
main-sheet,’ he thinks you might have said move iafionally and 
concisely, ‘the cord by which you pull towardseyou that long 
pole which is unde: the biggest of the sails,’ and if you say ‘the . 
starboard quarter,’ he thinks you ought to have said, in simple 
English, ‘that part of the vessel’s side that 1s towards the back 
end of ıt and to your right þand when yor? are standing with , 
your face loo&ing forwards ’” 

As a modern yacht oi ironclad requires a more glaborate 
terminology than a fishing-loat or a trireme, so it 1s necessary 
that the exact morphology of to-day—to speak only of owe 
branch of biology—should be weighted with a more extensive e 
nomenclature than was required for the simpler comparative ana- 
tomy of former days That many are repellecumemihe pris 
outwork of more or less barbarous Greek and Latin compounds 18 
undoubted, and is much to be wgretted , but I quite fail to see 
that tt can be avoided as long as we have to deal with a compa- 
ratively inflexible language like Englısh I would récommend 
anyone who is deeply impressed with the evils of the present 
system to try and translate a technical description of one of the 
ordinary students’ types—say an earthworm or a crayfish—into 
“plam English ” without loss of conciseness or lucidity 

I think ıt may be taken as axiomatic that whenever the Bounds, 
of knowledge are extended, either by the givestigation of neve 
problems or by the re-examination of old ones Sith the aid of 
improved m&thods and extended views, an elabordtion of nomen- 
clature 1s inevitable Indeed, the introduction Sf an extended 
terminology, either because of the discovery of new facts or of 
the more accurate grouping of old ones, is a distinct gan , 1t 
emphasizes an actual advance in knowledge e 

There are, however, certam undoubted evils connected with 
the introduction of new terms which must haye troubled all of us 
at some time or other oe 

Two workers at a given subject living ım different parts of the” 
world invent each a terminology of his own Each system 1s 
adopted by the mventor’s own, friends or countrymen, and no 
attempt 1s made by the general body of biologists to give either 
scheme official sanction—on grounds of priority or otherwise 
In this respect systematists have a great advantage , 1f a ven 
specific or generi¢ name can be shown to have priority, it takes 
precedence of every other, however much more suitable the latter 
may be Morphological names, on the other hand, always run the 
risk of being either ignored altogether, or ousted by others which, 
although no more appropriate, and perhaps considerably late: in 
date, happen to b& invented or adopted by some widely-.ead 
author 

New terms are sometimes proposed wyhout a due sense of 
1esponsibility—on inadequate grounds or even from mere love of 
novelt? , and, on the other hand, the conservative tendency leads 
to the continued employment of unsuitable terms when appro 
priate ones hage been proposed in their place New names are 
often casually introduced m the@hody of a large and highly 
technical paper, where they are certain to be seen by few , and 
lastly, ıt frequently happens that such terms are inadequatel 
defined . > 

Unfortunately this state of things can hardly be remedied by® 
anything corresponding to the British Associatiygn’s Rules, which 
have proved so useful in systematic zoology and botany In 
these departmen™ the appropriateness of a name is a ‘matter of 
little importance, but‘n morphological nomenclature suitability, 
is èf far more importance than priority, and the most resPect- 
able and time-honoured terminology should never be allowed to 
stand in the way of one by which homologies, mutual relations, 
&c , are adequately expressed 

As morphology 1 essentially a progressive science, any attengpt 
to draw up hard and fast rules onmomenclature 1s for the most 
part to be deprecated , the fittest must be allowed to survive I 
think, however, that a few rules and defirftions might be framede 
and affprded tue official sanction, say, of the British, American, 
and Australasian Associations 

For instance, it 1s about time that we made up our minds as 
to what extictly we mean by dzology, whether the whgle science * 


: ‘ 
N OVEMBER [0,1 8y 


o ea- 


1]. 


“NATURE » 





e ° 
of ving things, or èha department which deals with the mode 
of hfe of org®nisms-—Rabits, relatiðų to the environment, &c , 
the former use ofethe term ıs almost universal in English- 
speaking countries, but many of the leading German writers 
giv@it the other sigm@cation Again, morphology and anatomy 
are terms of fundamental importance, and zoologists and 
nists might sprely agree pon a common definition for each The 
same applies to otlfer terms common to the two sub-sciences, 
ovary being the most flagrant example of divergence To take 
one more example, the word dzageneses was introduced by Prof 
Huxley toesigaify the ongm of organisms from pre existing 

a erganisms Eimer, in his recent work on organic evolution, uses 
the term dzogenetze law for the law that individual recapitulates 
ancestral development 

Another matter®which might cgrtainly be settled once for all, 
is the meaning to be attached to adjectives and prefixes denotng 
position, such as dorsal and ventral, anterior and posterior, 
proximal and distal, mesial and lateral, epi-, hypo-, pre-, post-, 
Se Such terms of position, although easy enough to apply in 


ø most cases, are constantly being misused , eprpedbes (for pre pubis) 


1s a modern and widely-used term , the dorsal and ventral roots 
Sess are still frequently called antertor and pos- 
terror, and the great body-veins the sperto) and zzfer tov venæ 
cave , and the botanical use of many terms of position (e g 
saa and ventsal sutures of a carpel) 1s absolutely mean- 
ingless 
Another step in the right direction would be the publication, 
under the auspices of the British, American, and Australasian 
* Associations, the Anatomische Gesellschaft, and similar bodies, 
of a glossary of biological terms, in which the history of the 
@oid,*1ts inventor, the precise sense in which he used 1t, and 
mny subsequent chenges of meaning it may have undergone, 
would be set {rth Such a glossary might, I think, be usefully 
arranged undér somewh&t similar headings to tho8e employed 
in the Zoologhche: Jahresbericht, the whole work beng of 
course supplied with an alphabetical index With a single 
responsible editor, and a sub-editor for each department, the 
work would not be one of msuperable difficulty 
An even more practicable suggestion than the last, and one 
which, although sypplementary to, is not dependent upon it, 1s 
that in such pttblications as the Zoological Record, the Journal 
* of the Royal Microscopical Society, and the Zoologischer Fahres- 
bericht, there should be a record of new terms as well as of new 
speqies The recorders who doghe work of these publications 
with such fidelity and success, would hardly find thar labours 
Increased by woting down all the new terms used by the authors 
In heir various departments, and placing them in a special hst, 
each being accompanied by name of author, date, and definition 
If this were®done, we should have fewer instances both of useless 
synonyms and of idgntical words being employed for totally dis- 
tinct things I do not think, for instance, that the body-cavity 
of Pertpatus would have been called a psexdocele by Mr Sedg- 
wick, or a metacæle by Mr Hatchett Jack€on, if theseewriters 
had had the means of knowing that the former term had been 
previously apphed by Dr Bur Wilder to the so-called fifth 
ventricle of the mammalian brain, and the latter to the fourth 
ventricle ° 
Finally, matters would be very much improved if every author 
who finds himself obliged to coin a word would gnotify the fact 
in a conspicuous part of his paper, accompanying the term with 
an adequate definition One has only to pomt *to Allman’s 
monograph on the Gymnoblastic Hydroids, or to Haeckel’s 
Report on the’ Deep-Sea Medusæ, to give a practical instance 
@ of the aivantage of such a practice 
My proposals for promoting greater un:fornuty of nomencla- 
ture in biology may therefore be summed up under three heads, 
as follows — . o 
,. I The appommtment of a strong intefiational committee to 
deffhe terms of general and fundamental importance, sucl? as 
the subdivisions of biological science, terms common to zoology 
and botany, terms denoting position, &c 
2 The issue of an authoritative historical glossary 


e3 the systematic record of new terms ‘ 
e 





` METEORIC IRON 


HE Annalen des kk natmh Hofmuseums, No 2 of vol 

v1, contains a further contribution by E Cohen and E 
Weinschenk to their mteresting studies on meteoricyrons e 

By treating comparatively large masses ın the cold with very 
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dilute hydrochloric acid (1 ın 20) so that thegprocess of Mlutfon 
was yery slow’, ın some cases extending ‘to several morghs, a 
residue ıs left from which it 1s found possible to isolate several 
more or less defiaite compounds, distinct from the freely soluble « 
main mass of the meteorite % 

It is in the portiog igsoluble 19 the highly dilute acid, which 
in some ca8es amounts to no more than 5 per cent of tfe whole, 
that the main terest in analytical Work on meteor® irons 
centres The paffence and care involved in the Separation of 
its various constituents often find their reward in sonf mteresting 
discovery Asa typical example of the constituents into which 
a meteorite may be separated by this tr@tment with dilute acid, 
it will gufficesto quote the ercentage numbers obtained in the 


case of a slee of the Magura iron They are as follows — 


Nickel-1ron which passed into solution 92 67 per cent 


Cohenite œ 4,00 iy 
Teenite + jagged fragments oI y» 
Schreibersite o0 y 
Teenite + cohenite 2903 Ti 
Non-magnetic residue on ,, 


In most meteoric irons the soluble portion consists to a large 
extent of a nickel-1ron kamacite, which mainly constitutes the 
broad layers of the Widmanstatten figures seen on an etched 
polished surface The authors are of opinion, from a comparison 
of various analyses, that this alloy has a constant composition re- 
presented by the formula Fe,,Ni 

Cohenite, which occurs in very brittle tin-white crystals, has 
at present been only found in the Magura ron It was analyzed 
and described in a previous paper by Dr Weinschenk, who 
found ıt to consist of a definite carbide of 1ron, nickel, and cobalt, 
having the composition represented by the formula (FeN1Co),C. 
Very simular crystals in the Wichita 1ron were found to have the 
composition represented by the formula (FeN1Co),C, analogous 
to the well-known spiegeleisen, FesC | Cohenite corresponds to 
the carbide Fe,C, which separates out 1n crystals when cast-1ron 
1s slowly cooled between 600° and yoo° Many points of re- 
semblance such as this between meteoric and ordinary cast-iron 
appear to show that the conditions as regards temperature, &c , 
during their production must have been very similar in the two 
cases . 

Teenite, occurring usually in thin silver-white lamellae of 
great toughness between the broader layers of kamacite, 1s a 
nickel-iron, of which there appear to be two varieties, contam- 
ing respectively about 65 and 73 per cent of iron Further 
analyses, however, are necessary 1n order to determine its true 
composition The jagged and angular fragments of :ron-black 
colou: were analyzed, and found to consist of a nickel-iron con- 
taming about 7 per cent of nickel, and were thus m all 
probability identical with kamacite . 

The phosphor-mickel-iron schretbersite 1s generally found in 
large tabular crystals of®tin-winte colour The new analyses 
show that its composition may be represented by the” formula 
(FeNiCo)sP In some meteorites a phosphor-nickel-non 
occurring in needles 1s found Thus ıs the so called rhabdite of 
Rose Whether it 1s identical or not with schreibersite has not 
yet been decided, owing to the difficulty of obtaining pure 
material A non-magnetic residue, consisting chiefly of trans- 
parent grains, the authors find 1s cogimon im greater or less 
amount to most meteoric irons In such residues a great varnet 
of minerals have been idengfied with more or less certainty, such 
as diamond, cliftonite (a graphitic pseudomorgh after diamond), 
quartz, tridymite, chromite, cordierite, garnet, corundum, 
pyroxenes both rhombic and monoclinic, &e e 

The aim of the authors in the present vestigation was to e 
answer the following questions ~-How wide istubuted 1s 
cohemtte? Are schreibersite and rhabdite definite gompounds ? 
Has kamacite a constant composition? Has teenite always the 
same physical and chemical properties? What is the composi-¢ 
tion of the jagged fragments so generally left undissolved after 
treatment of meteoric irons with dilute hy@rochloric a Fow 
widely distributed are the transparent gains, as ,wgll as the 
diamond, cliftomite, &e ? 

Unfortunately, owing to the fact thatthe present joint inves- 
tigation had to be brought to a &m@what premature conclumon, 
a definitesanswer to all of these questions could not be given. 
We may, however, xpect soon to hear more on the points still 
left undecided, as the promise 1s made that the gapsn the pre- 
sent vestigation shall be filled up as soon @s possible 
GT È 
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bs 8 NIVERSITY ANDeEDUCATIONAL described, as also two new speciese *% Ab/# vuyt and Hol 
~ A7 ° superbus —Ichthyological Ac from the Museum of the 
. INTELLIGENCE 
Academy, by S Herzenstein, being a description of the foljow-* 
* @OXFORD —The first election to a Gæogrephicab Studentship | ing new sgecies Cottus musus, Centi ldemidhthys aleicdi gis, 
P will be held at the ed of Hilary Term 1892 The student at | Aytgrgonus giadiens, Sticheus giigorew®, St dietyrgrammus, 
the time of hie election must have parsed abl the examinations | Che, olophus japonicus, Pleuronectes obscyrus, Pl japon®us, Pl 
é for his BA degree in the Untyersity of Oxfond, bu must not | žecoloratus (incompletely described by Basilewsky), Wep/oglossus 
' be of More than‘eight y€ars’ standing from matriculation Pie- | origorzewe, Alburnus ‘charusint, and NeMachilus kuschake- 
e vious to his eection he must have attgnded thè lectures of the | qwefschz —On the extraordinary pheno nena presgnjed by the 
= Reader in Gtography in at least two terms Information as to great comet of 1882, by Th Biedichin After having given in 
the conditions of tenure may be obtained from the Reader in a preceding paper his reasons for considering th® interior tube 
Geography be * | of that comet as an anomalous tail, the author applies the samc e 
The Report of the Delegacy of Non-Collegigte Studeyts was | explanation to the exterior tube —On two new laws of celestial 
presented to Convocation on Wednesday It shows that the mechanics, by H Struve In addition to the previously com- 
{ist of matriculations 1s rather larger than in the preceding year, | municated results of observatgons made on the satellites of e 
but the total number of undergraduates has somewhat decreased | Saturn with the 30 inch refractor, Prof Struve points out the 
; The total number on the hooks (440) 1» the Pargest which has | remarkable relations which exist between the satellites Mimas 
i yet been reached Thirty sıx took the B A dęgree, and nime- | and Tethys on the one sidef and Enceladus and Dione on the 
teen the M A during the year The Delegates notify that they | other side ‘The observations of Mimas have shown that 1% 
admit, without examination, students ın any special branch of | orbit has an inclination of 1° 26’ on the equator of Saturn, and * 
study who do not desire to pass through the Arts course, and | that its nodes have a motion of 1° every day, so that by 
can show evidence of fitness for their special subject Sixteen | the end of the year the orbit retuins to its $ 
students have avatled themselves of this privilege during the | moreover, a considerable acceleration has been noticed in the 
year The balance-sheet appended shows that the financial | rotation of Mimas during the 1d&t few years From thesg facts 
condition 1s satisfactory The total receipts exceeded the ex- | M Struve deduces the following law —‘*Four times the 
penditure by £550, and the accumulated balance in the hands | average movement of Tethys, minus twice the average move 
of the Delegacy at the close of the year was £2284 ment of Mimas, 1s always equal to the sums of the average 
CAMBRIDGE —Mr J Macalister Dodds, of Peterhouse, has | movements of the nodes of the orbits of Mimas and Tethys on 
been elected Chairman of the Examiners for the Mathematical | the equator of the planet” The same law may also be ex- 
i Tripos, Part I pressed in this way —‘'(1) The conjunctions of Mimas and 
A petition from 2689 persons residing in New Zealanl has | Tethys always take place about a pomt which 1s situated half- œ 
been received by the Vice-Chancellor, praying that the Senate | way between the ascending nodes of their ofbitsgn the equattr® 
will grant degrees to properly qualified women [he signatories | Of Saturn They may move off this pgi for about 48°, and 
include Sir George Grey, K C B , fo-merly Governor of New this libration 1» performed im sixty eight years (2) The con- 
Zealand, most of the Ministers of the Colomal Government, | Junctions of Enceladus and Dione always coincide with the peri- 
and many professors and graduates of the University of New | saturn of Enceladus, or, at least, they must oscillate around this 
Zealand A point” Several important conclusions relative to the mass of 
Lord Walsingham, F RS, Hizh Steward of the University, | Rhea and that of the rings may be deduced from these lawse 
offers annually a gold medal to B A’s of not more than two p—On the genus Obøolus (Eichwald), by A Mickwitz —On a 
years’ standing for the best monograph or essay giving evidence | Personal equation in photometric observations of stais, by E 
of original research on any botanical, geological, or zoological Lindemann —The mammals of the Gan-su expedition of 1884- à 
subject , zoology being understood to include anımal morphology 87, by Eug Buchner (German) The few species of this very 
and physiology, and an essay on any subject of chemical physio- | Interesting fauna which have been brought to St P&tersburg, 
e logy being valued according to its physiological 1ather than its | are desciibed, the remainderebeing kept in the Museum of 
chemical importance ge T the Taranan o pren yA nelopolshy, (a 
erman From a perusal of all available data, the author finds 
Mr R W STEWART, B Sc. (Lond ), has been appointed the roiation:penod to be equal to gh 55m m the lantifles 
Assistant Lecturer and Demonstrator ın Physics at the Uni- from 10° t ° while m th e to ee it nly oh: tom = 
sersity College of North Wales, Bangor DAs a WATIN tiezone O to 5y 115 ony 7 
’ On the Ammonites of the Artmsh strata, by A Karpinshy 
(German) The collection ıs derived feom Nowth East Russia, the 
new species are Pronorztes postcarbonzeus, Pi pieper mucus, 
SCIENTIFIC SERIALS Pai ap onor ites tenuig, Gasti roceras suesst, Agathieras us alicum, 
Tue Mewan Meteor ological Yournal for October con- Popano&s as kiasnopolskyr, and Thalassoceras gemmellaior —On 
tains —A short memorr of the late Prof W Ferrel, by Prof | & Pew process for separating 1ron-oxide from alumimum, by F 
e A Mew\die, with a complete list of his scientifit contributions, Beilstein and R Luther —Cherfigal notes*by N  Behetoff — 
rom 1853 to 1891, his last paper, which appeaed in our | On the yse of incandescent light for self registering pees 
columns in April 1891, was entitled ‘‘ The High-pressure Area by H Wild —On artificial amphibolite, by K Khrusischoff 
of November 1889 in Central Eyope "—The mineral waters of In the Botanical Gazette for September and October, Mr T 
Y nstlanti and other placesen Michigan, by Di E N Brainerd — | Holm continue® his sertes of articlas on the minute comparative 
loud observations at sea, by Prof C Abbe This is a pre- | anatomy of American grasses Brief abstracts are given of the 
a limmary report relative to the prin@ipal features of the work | botanical papeis read at the Washington meeting of the“ 
done by him dung the recent cruise of the Pensacola to the | American Association for the Advancement gf Seience, and at ` 
ry West Coast of Africa A number of experiments were made to | that of the Botanical Club of the same Association , Other @ 
Se determine the relative speed and direction of movement of the | papers are chiefly of interest to American botanists 
evarious strata of air, by means of clouds and small balloons ? 
ar sa aaa siowedinat the use of balloons 1s practicable | 7-7? A G 
oth on sea gnd land, and gives accurate results The follow- 
ing are some of the results of the author’s observations the ° SOCIETIES AND ACADEMIES . ^ 
genial arènlaton na and the horizontal circulation LuNvOoN 7 
aminighe» in the doldrums, the horizontal movement is a Zoological Society, November 3 —Prof W H Flower, 
mn at high la thudes ae bases of the cumult are lower FRS, Protest in the chair —The Secretary read a report 
e and theirstaps higharein the low latitudes, if there be any on the additions that had been made to the Society’s Menagerie 
egeneral east wind in the upper regions at the doldrum it 1s above during the months of June, July, Atigust, and September, 1891, 
gonis and taereias ng observable —The last article ts by | and called attention to certain interesting accessions which had 
r Leudet, on the action of climates at elevated stations on | heen received during that period — Ihe {dtlowing objects were * 
ae diseases of the chest ° ` exhibited —(1) On behalf of Mr F E Blaauw, a stuffed 
Bulletingle [ Académie des Sciences de St Pétersbourg, new | specimen ofa young Wondrous Grass-Finch (Poephila mirabilis), 
series, vol B: No —On the scales of Holoptycheus found m | bredyin captivity at his house in Holland , (2) on behalf of 
Russia, byeDr Rohon (French) The histology of the sameis | Prof E È Surling, a water-colour drawing of ghe new 
‘ * NO. L151, VOL. 45 e 
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Australian Mammale Modrsctes Oops - (3) by Mr G A 


» Boultnger, an Yguana with the tal ®produced , (4) by Mr R 
Gordon Wickham, # very fine pair of horn» of the Gemsbok 
» (0; Fay garelia) fron? Part Elizabeth, South Africa , ang (5) by 
Dr Edward Hamılto, a photograph of an example of ghe 
Siberian Grane (Grus leucogeranus), shot on the 1-land of Barra, 
Outer Hebrides, m August last -—-Vir R Lydekker gave a de- 
scription of some Pfeistocene Bird-rematns from the Sardmian 
and CorsicanIgands These belonged mostly to recent forms, 
but to genera and species which in several instances had not 
been found focs# They showed rather more of an African 
clwaracter than the present avifauna of these islands —Mr R 
Lydekker also read some notes on the remains of a large Stork 
* from the Aller Miogene These remains were referred to the 
genus, closely allied to Czconza, ately named Lela: gopsis, but 
which (that term being preoccupied) 1t was now ‘sroposed to 
“rename Llaigordes—-Mr R Lydekker also exhibited and 
made 1emarks on the Jeg-bones of af extinct Dinornithine Bird 
from New Zealand, upon which he proposed to base a new 
@pecies allied to Pachyor nis elephantopus (Owen), and to call 1t, 
after the owner of the specimens, Pachyornes rothschildi ~-Dr 
» read a description of a remarkable new 

Fish from Mauntius belonging to the genus Scorfena, which he 
proposed to call Sco: pana fronfosa —A communication was 
read from Mr Roland Trmen, contaming an account of the 
occurrence of a specimen of the scarce Fish Lophotes cepedianus, 
Gioina, at the Cape of Good Hope —A communication was 
read from the Hon L W Rothschild, giving a description of a 
ehittle-known species of Papıho from the Island of Lifu, Loyalty 
Group —M: R J Lechmere Guppy read some remarks on a 
fae spefimen of Pleurotomarıa from the island of Tobago —A 
c&inmunication yas wad from~Mr L Péringuey, giving an 


account of a series of Qeetles collected ın Tropical South-* 


western Afiica By Mr A Enrksson 


Entomolog.cal Society, November 4 —Dr D Sharp, 
FRS, Vice-President, in the char —Mr W F Knby ex- 
hibited a series of a very dark-coloured foim of Agus reared by 
M? John Hewitt, of Sheffield, from bees imported from Tunis, 
and which he proposed to call ‘‘ Punic bees”—Mr C G 
Barrett exhibiteg@ Avè melanic specimens of Aplecta nebulosa, 
1eared from laiye collected in Delamere Forest, Cheshire, and 
described in the Proceedings of the Lancashne and Cheshire 
Natural History Soctety as A nebulosa, var Robson, Mr 
Barret? also exhibited a beantifuMvariety of Argynnis aglaa, 
taken in Norfolk, by Dr F D Wheeler, and two specimens of 
Lycena a giades, tahen in August 1885, on Bloaworth Heath, 
Doisetshire —Mr H St John Donisthorpe exhibited a collec 
tion of Coleopteia, comprising about thuty-six species, made in 
a London granary in 1890 and 1891 The genera represented 
included Shodi us, Chlathus? Quedius, Creophilus, Omalium, 
Trogosita, Silvanus, Lathi idrus, Der mestes Anthienus, PUNUS, 
Niptus, Anobium, Blaps, Tenebito, Caland:agand BI uchys — 
Mr A B Fan exhibited a senes of specimens of Zubola 
Aneolata, bied from a specimen taġen at Yarmouth The series 
included several remarkable and*beautiful varieties, and the size 
of thespecimens was much above the average —-The Reve Dr 
Walke: eahibited specimens of 47 gymts ino and gi pales, from 
Norway —Mr B A Bower exhibited, for Mr j| Gardner, 
specimens of Mephopter yx splendglella, H S , Botys lupulinahs, 
Clk , and Bryotropha obscis ella, Wem , taken at Hawlepool — 
Mrt R Adhm exhibited two very daik specimens of /e onea 

= crestana, from the New Forest —Colonel C Swinhoe exhibited, 
a@d remarked on, types of genera and species of moths belong- 
ing to the Ztvezsa, all of which had been described by Walker, 
and placed by huff amongst the Lethoside-—Mr H Goss 
eahibited specimens of Callimorpha heza, taġen by Major- 
General Carden in South Devon in Augustelast, and observed 
that the species appeared to be getting commoner 1n this countrys 

» as General Caden had caught seventeen specimens in five days 
Mr Goss said that the object of the exhibition was to ascertain 
«the opinion of the meeting as to the manner ın which this species 
had been mtroduced into this country A discussion on the 
geographical] distribution of the species ensuedin which Mr 
G T Baker, Colonel Swinhoe, Mr McLachlan, Mr Verrall, 
"Captan Elwes, Mr Berett, Mr Fenn, and others took part 
—Mr C J Gahan contributed a paper entitled ‘On South 
American Species of Diabrotica,” Part IlL—Mr McLachlan 
contributed a paper entitled ‘‘ Descriptions of New Species of 
Holopthalmous Ascalaphide ”—Mr W L Distant cemmunt- 
cated a pap@r entitled ‘‘ Descriptions of Four New Species of 
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the Genus ee F Enock read®a paper entitled 
‘* Addaional Notes and Observations on the Life histo¥y of 
Atypus piceus” Every detail in the life-history of this spider 
was most elalforatel# ilfistrated by a large number of photo® 
graphs, made by Mr Enock from his original drawıngs, and 
shown by means of ¢he® oxy-hydwogen lantern ® digcuSsion 
followed, in which Mr C Ò Waterhouge, Dr Sharp, Nr G. 
C Champion, the Rev A E Eaton, and Mı B Crowley 

e 


took part é A 


Anthropological Institute, November ro —Dr Edward 
B Tylor, FRS, President, in the® charr—Mr, Francis 
Galton paved, gon beftalf of Lady Brooke, a photograph of a 
human figure carved on g rounded sandstone rock ın Sarawak , 
the rock is about twelve feet ın height, and the sculpture 1s in 
high relief and of the size of lfe Mı Galton also exhibited 
some imprints of the hand, by Dr Forgeot, of the Laboratone 
Criminale, Lyon —Dr Tylor read a paper on the limits of 
savage religion In defining the religious systems of the lower 
races, so as to place them correctly in the history of culture, 
careful examination ıs necessary to separate the genume 
developments of native theology from the effects of intercourse 
with civilized foreigners Especially through missionary influ- 
ence since 1500, ideas of dualistic and monotheistic deities, and 
of moral government of the world, have been implanted on 
native polytheism ın vartous parts of the globe For instance, 
as has lately become clear by the mquries of anthropologists, 
the world famous Great Spint of the North American Indians 
arose from the teachings of the Jesuit missionaries in Canada 
early ın the seventeenth century This and analogous names 
for a Supreme Deity, unknown previously to native belief, have. 
since spread over North America, amalgamating with native 
doctrines and ceremonial rites into highly interesting but per- 
pleximg combinations The mistaken attribution to barbae 
races of theological beliefs really belonging to the cultured 
world, as well as the development among these races of new 
religious formations under cultured influence, are due to several 
causes, which it 1s the object of this paper to examine (1) 
direct adoption from foreign teachers, (2) the exaggeration 
éf genuine native deities of a lower order into a God or Devil, 
(3) the conversion of native words, denoting a whole class of 
mino: spiritual beings, such as ghosts or demons, into mdividual 
names, alleged to be those of a Supreme Good Deity or a rival 
Evil Deity Detailed criticism of the names and descriptions of 
such beings im accounts of the religions of native tribes of 
America and Australasia was adduced, giving ın many cases 
direct proof of the beliefs m question being borrowed or de- 
veloped under foreign mfluence, and thus strengthening the 
writers view that they, and ideas related to them, form no 
original part of the religion of the lower races The problems 
involved are, however, of great difficulty, the only hope of 
their full solution ım mang cases lying in the reseaiches of 
anthropologists and philologists minutely acquainted weh the 
culture and languages of the districts , while such researches 
will require to be cared out without delay, before important 
evidence, still available, has disappeared 


Paris 


Academy of Sciences, November 9®—M Duchartre in the 
chair —On the use of chronophotography for the study of 
machines constructed for aeria locomotion, by M Marey Itis 
known that, in the case of a plane moving 1n a fid medium, the 
centre of pressure only comeides with the centre of figure if the 
plane be normal to the direction of its motion , but if the plane 
makes an angle with its trajectory, the centre of pẹessure occms 
in advance of the centre of figure to an extent which increases as 
the plane forms a more acute angle with the direction @f motion, 
and as its velocity of translation 1s increased This principle 1s 
strikingly illustrated by some photographs of a spectally con- 
structed falling body taken at intervals of a twentieth of a seggnd 
The body first described a sensibly parabolic’ cuve, it thn rese 
slightly, and passed over a convex curve before reacheng the 
ground The figure accompanying the paper shows cleaily that 
the inflexions of the body’s trajectgry gdepend on the variations 
of its velocity, and the inclination of its surface with respect fo 
the duection*of motion. ~—-On the laws of the intensity of light 
emitted by phosphorescent bodies, by M Henri Becquerel 
The author develops formule to represent the relation ewech 
the intensities of light emitted by phosphoréScent botyes and 
the duation of iummation, and compares the results of some ef 
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his A iners obsefvations with ghose obtained, by calculation 

The agieement of the two sets of numbers 1s very clage, even 
when the intensity was taken some thirty minutes after the body 
A relation i al® estaSlished between 
the intensity and tHe time that the body was exposed to light ~~ 
Stu®ly pf bdton phospho 1odades, by M Henri Moissan (Se 
Notes, p 67)—M Paton de la Goupillitre mdde some 1e 

marks ongthe paper read by Sir William Thomson before the 
Royal Sqpiety on April 9, “Oe ElectréStatic Screening by 
Gratings, fe ,” saying that he had published some similar results 
in 1859 —Experimenjgl determmmation of the velocity of propa- 
gation of electro magnetic waves, by M R Blondlot Experi- 
ments have been made between wave-lengéhs 8 94 and 35 36 
metres, and the results show that all electrical undulations 
have a velocity of propagation of about 297,600 kilometres per 
second —On algebraic integrals of the differential equation of 
the first order, by M Autonne —On surfaces with rational 
geneiators, by M Lelieuvre —Theory of turbo-machines, by 
M Rateau—~A. simple method of verifying the centres of the 
obyect-glasses of microscopes, by M C J A Leroy —On the 
existence of acid or basic salts of monobasie acids in very dilute 
solutions, by M Daniel Berthelot The author has studied very 
dilute solutions near the point of neutralization, using HC] and 
baryta water at a concentration of oor equivalent per litre, by 
the method of measuring the electric conductivities He con- 
cludes that acid and basic salts are not destroyed by dilution, 
even very dilute solutions containing traces undecomposed —On 
the formation of hydrates at high temperatures, by M G 

Rousseau —On a double chloride of copper and thum, 
by M A Chassevant A substance of the composition 
2iCuCl, LiCl} + §H,O has been obtained It ıs decomposed 
by water, but 1s soluble to a red-brown solution 1n a concentrated 
solution of lithium chloride from which it may be recrystallized 

—Reseaiches on digitalein, by M Houdas —On isocin- 
chonines, by MM E Jungfleisch and E Leger —Estimation of 
fats in milk products, by MM Lezéand Allaid —Ptomaines ex- 

tracted from urme im cases of some infectious maladies, by 
M A B Gniffths The ptomaine from scarlet fever has the 
composition CsH,,.NO,, that from diphtheria €,,H,,N.O, , thay 
have also been prepared from pure cultures on peptonized gelatine 
‘of Micrococcus scarlatine and Bacillus diphther we respectively 

The ptomaine from the urme of a case of mumps has the 
constitution NH C(NH,) N(C3;H,7) CH,CO,H None of the 
three ptomaines descubed are constituents of normal urine — 
On the exterior form of the muscles of man with respect to the 
movements executed (experiments made by chronophotography), 
by M G Demeny —On the formation of the peripheral nervous 
system of vertebrates, by M P Muatrophanow —On the effects 
of parasitism on Ustzlage anther astm, by M Paul Vuillemin — 
Meteorological observations made at Rodez, by M des Valliéres 
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Royal Academy of Sciences, Octobe: 31 —Prof van de 
Sande Bakhuyzen in the chair —Prof P H Schoute offered some 
general remarks on Lemoine’s two problems of stamps In 
how many different ways a ribbon of 2 stamps and a rectangular 
sheet of 7 stamps can be folded up in one? (compare vol 1 
p 120 ofthe *“ Théorie des Nambres ” of E Lucas) He reduced 
the first problem to a%uestion in the theory of permutations, 
gave the number xy of its solutions up to =, and showed why 
the number Xp of the solution of the second problem must 


surpass the expression (? F K i) xp x — Prof B J Stokvis 
e 


made a contribution to our knowledge of mutual antagonism 
and the combined action of mutual antagonists In experi- 
menting on the isolated and fieely pulsating frog’s heart, he 
stated that digitalme on the one side, and muscarine (or chinine) 
on the other, weie to be considered as mutual antagonists for 
thig organ, and displayed their antagonistic action, whichever of 
th¢ might be apphed first In another series of experiments 
he studjed the actipg of muscarine and digitaline flowing at the 
same time with the nourishing blood through the isolated frog’s 
heart, and found ghat the greatest antagonistic action, for 
instance of digitaline, w@s displayed when very dilute solutions 
(1 25,000 or I 33,333) were apphed at the same time as 
moderately strong solutions of muscarige Finally, he stated 
that th@ isolated frog’s heart recovered much faster and much 
more easily by normal blood when ıt was previously poisoned. 
by mugtarine and digitaline combined than when it was poisoned 
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by the same or even a lower dose 9fnygcerine afone MM S 
Hoogewerff and W Ag#van Dorp gave an “account of the 
action of an aqueous solution of ammonte on phthalic chloride 
If caregis taken to keep the liquids cool an mixing, #Bout 40 
pg cent of the weight of the chlwride 1s convertd& into 


orthocyanobenzoic acid, CoH; SeNi - 
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The Electré-magnet and Electro-magnetic Mechanism 
By S P Thompson, DSc, FRS (London E and 
F N Spon, 1891 ) 

FHIS 1s a reprint, with auditions, of a course of Cantor 
Lectures which the author delivered during 1890 
before the Societwof Arts The book, it may be stated 
%at the outset, 1s an excellent acount of electi-magnetic 
*mechanigm, and abounds in information at once of his- 
torical, scientific, and practical value Evidently the 
author 1s willing to spare no pains to give completeness 
to any work of this kind he undertakes, and the present 
blaan Tise on dynamo-electric machinery, will 

no doubt be widely read and appreciated 
In thè preface, and elsewhere in the body of the book 
itself, Dr “Thompson indulges in some statements which 
we think are a blemish on an excellent and well-written 
treatise It serves no good purpose to distribute in a 
* scientific book praise or blame to certain classes of 
wientific investigators, and while glorifying a certain 


sécfion of workers Yo pour what seems little short of con-. 


tempt and demsion off fhe labours of another * We refer 
here to the statements (chiefly in the preface) regarding 
the earlier mathematical theories of magnetism, and their 
e alleged influence in retarding electro-magnetic discovery 
t ıs quite true that some of the older theorists, concen- 
trating thei attentaon on the magnetic field of a system 
af permanent magnets, gave only a secondary attention 
to the prohlem of the internal constitution of a magnet 
But tas hardly fair to put down against them, by mference, 
the errors of the persons who persisted in assuming that, 
becayse it had been proved that a magnet produces a field 
which can also be accounted for by a distribution of 
imaginary magnetic matter over the surface of the magnet, 
the magnetization ofthe magnet did consist in such a distri- 
bution Such an equivalent distribution 1s a conception 
helpful ın itself, inasmuch as it can bê experimerftally 
determined, and expresses exactly the manner m which 
the lines (unit tubts) of magnetic induction leave the 
surface But to accuse it of misleading those who®mis- 
understood it, 1s to put on the shoulders of Gauss and 
others who considered surface distributions & responsi- 
bility which 1s not theirs, and a blame whiche properly 
5 belongs to the perverse experimentalists who have insisted 
on determing’ thè actual positions of “poles” in bar 
agnets@and on measuring other things equally indeter- 
minate or non-efstent 
But 1s the following statement quitesfiee fom possibility 
of, mysconstruction? “ Gradually, however, new lighg 
ù dawned It became customary, in spite of the mathe- 
maticians, to regard the magnetism of a magnet as 
something that traverses or circulates around a definite 
path, flowing more freely through such subs@ances as iron 
than through other relatively non-magnetic materials ” 
“If any student of the®ubject does get into his head the 
idea that an actual material something flows roufid a 
magnetic circuit, he might quite as justly hold Dr Thomp- 
son responsible for this false notion as blame the*’mathe- 
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maticians for Causing him to suppose a enagnet to foe% 
body plastered over with imaginary magnetic matte 

In tracing the evqjution of the notion of magnetic 

® 9 

permeability, Dr” Thompson might ave made some 
mention of the coptrabutions to molecular theory geven 
by Poissa and éthers ; for after all, these men really knew 


P 


as well as we dog“ that magnetism, so far frog residing 
in the end or stico of the magnet, 1s a propery resident 
throughout the mass” But, as has already been stated, 
their attention was clwefly, directed fo the fields of per- 
manen? magnet$, and to find a doctrine which “wall 
afford a basis of calculation’such as is required by the 
electrical enginger” 1s the business of the electrical 
engineer himself, and others interested in the proble m 
Hitherto, indeéd, so far as such a doctrine has been 
found, ıt has been discovered in gieat measure by the 
physical mathematician! The mathematical doctrine o 
“magnetic permeability,” or—to use Faraday’s phrase— 
“conductivity for magnetic lines of force,” was given so 
long ago as 1872 by Sir Wilham Thomson, and fully 
illustrated by analogies and applications, and it is 
certainly curious that so accurate an historian as Dr. 
Thompson should, in his historical résumé, have made 
no mention of this very important paper It 1s also the 
fact that our knowledge of the properties of tron, which, 
with the “simple law of the magnetic circuit,” consti- 
tutes, according to Dr Thompson, the stock-1n-trade of 
the designers of dynamos, has come in no small degree 
from the same source The most eminent investigator 
and improver of the dynamo 1s also a mathematician , 
put perhaps, as Sir Wilham Hamulton (of Edinburgh, not 
of Dublin!) said of a certain mathematician who, he 
was forced to admit, 1easoned correctly, he did it in 
spite of his mathematics, not because of them 

All honour to the great mathematicians who first at- 
tacked the difficult subject of magnetic action But even 
if they had smned so grievously by their unpracticahty 
as it seems now the fashion to try to make out, their 
successors, entering into their labours, have been able to 
do much to atone by helping the engineer in the diffi- 
culties which beset his advance into a 1egion, viewed 1n- 
deed from afar, but hitherto untrodden In this" great 
work the engineer and mathematician are necessarily 
companions, and for either to reproach the other, a$ to 
what happened or did not happen im the past, 1s only to 
provoke useless recrimination, and delay their onward 
progress ° 

It ıs tıme now to come to the subject-matter proper of 
the book, and for this we fave, on the whole, nothing but 
commendation, There are some things which might, 
perhaps, have been expressed differently ®ith advant- 
age, but this, of course, 1s only a matter®of opinion 
In the first chapter a very interesting account ıs 
given of the mventions and researches carried out by 
Sturgeon, Henry, and Joule, and ends with a description 
of notable electro-magnets The sketch of Sturg@6n’s 
career, given in an appendix to this.¢hapter,eis of re- 
markable interest as a plain unvarnished record of heroic 
toil in the pursuit of knowledge,ecarfied on amid uş- 
congenial gurroundings, and in spite of the hard pinch of 
poverty In happitr circumstances, this expeymental 
genius would no doubt have done mych for science. 
Stil, to us there ıs some compensation, for, hadeit not 
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been Yor the ves angusta donu of his later yegis, we might 
not Mave had his “ Annals of Electricity” or his “ Scientific 
Researches” As it 1s, it seems well gstablyshed that he 
was the pioneer of electro-magnetic discovery, the maker 
of the first Mlectro-magneteand the first magneto-electric 
machene , and Dr @hompson has done a simple act of 
justice in Bringing Sturgeon’s claims in this respect before 
thé great Public now interested in the progress of electrical 
science e 
In chapter u we have generalitie& concerning electro- 
magnets and electro-magnetism, descriptions of “typical 
forms of electro-magnets, and materials of construction 
First are discussed such topics as theeuses of electro- 
magnets, magnetic polarity, magnetic units, and element- 
ary propositions in electro-magnetism, Here we would 
remark, as a merit in this work, the fact that the author 
has not loaded what is intended to be a thoroughly prac- 
tical treatise with long discussions of purely theoretical 
matters, however important in relation to practice The 
sketches of theory given m many works—which are really 
only collections of tables of numeuical data, lists of 
formule, and workshop recipes—would be much better 
left out, and their places supplied by other matter, er the 
books lightened by their absence 
An excellent chapter follows, on the properties of 
iron The vauous methods of measuring permeability 
are well explained, and for the space devoted to it a good 
account (with tables) is given of the results obtamned by 
Hopkinson and Ewing in their researches On p 108 
the effect of opening gaps in a magnetic circutt of iron 1s 
discussed, and a reference ıs given to an experiments 
described late. in the work On turning to this experi- 
ment (p 212),it 1s found to be a description of an explora- 
tion of the effect produced at different parts of a horse- 
shoe steel magnet by pulling off the keeper A narrow 
coil of a few turns of wire is wound on a light frame 
capable of being slided round the magnet, and 1s con- 
nected with a ballistic galvanometer The effect of pulling 
off the keeper is then tested with the coil in different post- 
tions on the horseshoe, and 1s shown by the deflection of 
the negdle of the ballistic galvafometer The theory of 
the author 1s, that putting on or taking off the keeper of a 
permanent steel magnet does not affect the magnetization 
“at the middle of the horseshoe, that by putting on the 
keeper, and so dimmushing the magnetic “ reluctance” of 
the circuit, the lines of magnetic force are only collected, 
enot altered in amoun Hence, if this theory be true, the 
coil, when placed at the middle of the magnet, should 
show no effect*on the removal of the keepe: It 1s stated 
that careful and repeated experiments made at Finsbury 
gave an effect at the middle of the magnet which did not 
amount to 1/3000 of that found when the coil was close 
up to either end of the magnet 
Some time ago, when informed by a friend of this state- 
meng and result, the writer, feeling extremely doubtful of 
thew general trufh, had a magnet constructed for the 
purpos@ofrepeatihf the experiments As a large magnet 
was required for ofher purposes, one was constructed of 
eight steel bars of a m@an*length of about 3 feet Each 
bar was 2 inches broad by 4 inch thigk, so tha? when put 
togetherethey formed a large horseshoe of square cross- 
section æ inches#in side A keeper, made of a block of 
sog iron, fitted between the ends of the horseshoe The 
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steel, which was tool steel obtaiteg érom $ locat firm, 
took magnetism readiM7, and an “excellent horseshoe 
magnet was obtained a 2 w 

4 cofin circuit with a ballistic galvanometer wastised 
im the manner desciibed above, to test the effect of 
removing the keeper Careful expeyimenss made by 
students, and repeated by the writer, gave an entirely 
different result fiom that obtained by Prof "Thompson 
A very large throw was obtained by placing the coil close 
to either end of the magnet and detaching the keepe? 7 
but with the coil as nearly as possible at the middle of 
the horseshoe, the throwewas about ‘one-eighth of the, 
maximum It was verified, moreover, that the minimum , 
thiow was obtained at the middle * 

This result was exactly what the writer had expecged 
would in general happen The so-called fiee magnetismi~ 
at the extremities of the magnet, in thg absence of the 
keeper, produced a demagnetizing effect throughout Tae 
magnet, and thus diminisifed the induction thropgh the 
coil, even when at the middle This action wag counter- 
acted by the magnetizing effect of the keeper when in 
position, and therefore itself inductively magnetized, but 
had full play as soon as the keeper was removed Thee 
much greater deflections near the ends were undoybtedly 
due to the cause to which Dı Thompson would asgi 
the whole effect—the alterations of the arrdugement of the 
lines near the ends which accompanied the removal and 
replacement of the keeper 

It 1s certain that this effect will depend on the permea- 
bility of the magnet steel, which 1s a function of the 
magnetization, but that such an effect will in general be 
produced there does not seem to be any room for doubt 

The following chapters deal with specially desigaed 
electro-magnets, such as, for example, those uséd in relays 
and clockwork, electro-m@gnetic mechanism, alternate- 
current electro-magnets, electro-magnetio motors and 
machine tools, and the purely electro-magnetic part of 
the book winds up with a very interesting chapter on the 
electro-magnet in surgery The last chapter of all is 
devoted to permanent magnets To give a satisfactory 
account of theseghapteis 1s here impossible , but ıt may 
be mentioned that the electro-magnetic mechanism fully 
described and figured incledes no legs than nine classes, 
begigning with the different forms of magnet with 
moving armgture or plunger, magnets with armatures 
moving agginst counterpoises of different kinds, polar- 
ized devices, electro-magnetit vibrators, magnetic brakes, 
&c 


e 


In chapter x1, on alternate-cuirent electro-magnets, =e 


the modes of lammating magnets for the prevgntion ef 
eddy-currents are described , then follows a discussion of 
effects of altewating electro-magnets, depending on the 
difference of the phase relations of the magnets and the 
etidy-currents excited ın conductors in the form of “disks 


and rings placed near the extremities of the 1ronecores ® 


Thus we have a very interesting account of Ehhu Thom- 
son’s remarkable experiments The throttling or gm- 
pedance effect of electro-mafnets included in circuits 1s 
next treated It would have been worth noticing, where . 
the yelations of maximum cuuent, maximum electro- 
motive force, mean current, mean electromotive force, 
aad impedance are given, that the true mean value of the 
total electrical activity ın an alternating circuit, in which 
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warla done against genstance SA as in lging glow- 
jamps, 1s equal to the mean squire of the current multi- 
phed by the total resistance 1n circuit 

Ingthe chapter ‘on “the electro-magnet in surgéty, Dr 
Thompsgn, as was to be expected, gives a careful suf- 
mary of the history of tife subject It seems that hitherto 
the piincipal use hàs been in ophthalmic surgery, for the 
extraction of®mall particles of iron from the eyeball 
A very inteyestwng case 1s narrated, in which the author’s 
bwother, Dr Tatham Thompson, of Cardiff, successfully 
removed, by a magnetic probe constructed according to 
his own design, æ fragment of iron which had passed 
fhrough the eye of a blacksmith and lodged in he retina 

“The probe, excited by a coil, was inserted through the 
vitreous humour of the eye along the track of the wound, 
aud catching the bit of steel, drew it from its resting-place 
im the retina With the eaception of a shght limitation 
of Mhe-Seld of Visioh, the ve perfectly recovered his 
sight 

The Writer has a hvely E T of being present 
some years ago at a search made, by means of a magnetic 
probe which he had arranged for one of the surgeons of 

„Glasgow Infirmary, for a fragment of ron which wasalleged 
to have entered the knee ofablacksmith The blacksmith 
was eackedingly lame, and an examination of the knee 
by means of a magnetometer for signs of the presence of 
won had resulted in sOnfé very puzzhng indicatidns All 
iron, 1t was thought, had been removed from the patient, 
and with the knee in certain positions very decided ın- 

e dications of magnetized iron or steel had been observed 

The probe, magnetized by a battery current, was inserted 
In an mesion made at the place where the iron was sap- 
pesgd to have entered, but without effect An adhesion 
was found to eaist in the joint, and was bioken down by 
the surgeon, with the result that after the patient’s re- 
covery the lamgness had disappeared It was found on 
strippgng the patient that he wore a truss, and hence the 
magnetometer effects ! 

It seemed rather unltkely, in any case, that the magnetic 
probe would be effective th removing a splinter deeply 
embedded in muscular tissue 

The last chapter, on permanent magnets, though? no 
part of the subject-matter propgr of the book, ıs never- 
theless very complete, and full of valuable information 
regarding the magnetizabulity of different kinds of steel, 
effects of temperature, use of laminated magnets, lifting 
power of magnets, and permanence of magnets with 
lapse of time 

. The chapter, concludes with a short sketch of 

aggatic arrangements of needles In connection with 
these, it°may be. remarked that the vertical pair of 
astatic needles—which has the advantage of perfect 
and permanent astaticism, masmuch’ ag Bch needle ıs 
astatia—was described, with other astatic arrangements» 
win a paper by Mı T Gray and the present writer, in the 
Proceedings of the Royal Society for 1884 (vol xxxv1) 

Here we must take leave of a most interesting volume 
The Sutside of the book is tastefully got up, the printing 
and pape: aie excellent, and the whole is worthy of the 


reputation of both author and publishers ” 


A, GRAY. 
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FUNGUS, EATING, © e 
British Edible Fung: how to Distinguish and how to 


Cook theme By dl € Cooke 
Trenck, Trubner, and Co, 1891 ) 


HERBıs a fastination in the minds of many people 
for the eating of fungi, which ‘has often. beef ex- 
pressed m populat bookg on the subject by agithors of- 
various degrees of power Some of these are enthusiasts, 
who suffer palpably from that malady@f intolerance which 
characterizes so many prophgandists, who would persuade 
us that those things ar@ best to eat and drink which they 
have found so, others, again, temper their recommenda- 
tions by the calm*arguments of the scientific man, though, 
speaking as havmg found, they must write with a tinge oT 
that persuasiveness necessary to overcome wide-spread 
preyudice, or ignorance, if they are to be understood b7 
the multitude, others, again, are content to state tk= 
facts, and let the logic of their sentences make its owa 
impression in due course, 

It ıs not easy to say off-hand in which of these categories 
the writer of the book under review should be classed, nor 
is it of much consequence to look at his writings accordirg 
to the®decision arrived at in that connection It 1s ce-- 
tainly no more than fair to say that Mı Cooke has com- 
piled a little book of no small value as a gude to commun 
edible fungi of this country , and that, while the informa- 
tion 1s singularly clea1, and told in plain and homely 
language, it loses little o1 nothing in the simple tellirg, 
so far as the facts about these cryptogams are concerned 
In so far, the author’s well-known reputation as a myco- 
ISgist 15 not likely to suffer, but ıt must be added that, 
while we do not pretend to criticize in detail all tL at 
relates to the cooking of these delicacies, and while ıt 
must always be more or less a matter of individzal 
opinion whether Ckampignons stewed with pepper and 
butter, or Boletus with sauce of lemon-juice and powdered 
lump-sugar, are the more delicious, there 1s somethng 
that smacks of prejudice in the more than hearty cem- 
mendatton of some of the cooked favourites Be this as 
it may, Mr Cooke ıs unquestionably a high authority on 
his subject, and he has bne good service ın supplying 
the public with a well-written account of it, and with ex- 


cellent coloured.drawings of about forty of the cauef , 


forms of edible fungi. 

Few people in this country are aware that nearly zwo 
hundred of the things called toadstoq]s are at least edible, 
and fewer still will be prepared to believe that there are 
people in the world who regard some fifty-odd of thes= as 
daimties Mushiooms, truffles, and morel? exhaust the 
list for most Englishmen, and many are dubious about 
even these, and eat them, when served, yith vacous 
degrees of trustful confidence, o1 the reverse, 

It ıs a severe shock to these persons when thy Isarn 
that such species as Amanzta rubescens, Lepiota procrus, 
Coprinus comatus, and other “ horrid toadstools,” mazgaot 
only be eaten, but are even extolled as delicious , and when 
1t comes to recommending the ayes topped Chrcybe 
odorus, smelling of anise, o1 parple 7rzho7oma 
nudus, and other violently olode species, the amateur 
may be pardoned for hesitatmg Nevertheless, these and 
many other forms popularly held as dangerous Ske not 
only edible, but are also capable of disfinction®ycth a 
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little § practice e[t nfay, perhaps, be dofbted whether 
spe@alists do not commonly*underrate the difficulfies in 
diagnosis of these forms to an amateur, but M: Cooke 
tan at least be gelicitated on havifg* mide the dis- 
tingatishing'’e characters as clear as, pope language 
admits : 

In addiyon to the chapters on edible,fungi, there 1s an 
interesting one on poisonous species, which may convince 
the reader of eror in supposing that these are so 
numerous as 1s vulgfrly supposed The fact 1s, we know 
very little about the poisonous forms * Some few are 
thoroughly established as poisonous, and gieat care 
should be exercised by amateurs in view of this fact , but 
by far the majority of toadstools are sımply not known to 
be edible The following paragraph, froh p 208, may be 
worth quoting — 


“Over and over again have we been wged to lay 
down some rules, or instructions, whereby poisonous may 
be distinguished from innocuous fung: As often have we 
declared, as we do now, that such general instructions 
areimpossible No rules can be given whereby a poi- 
sonous can be distinguished from a haimless species, 
nothing except knowledge and experience The poi- 
sonous species already known are known becausg they 
have a past history which has condemned them, and not 
fiom any evidence written upon them The most experi- 
enced mycologist cannot tell by any character, feature, or 
behaviour, that this or that fungus ts poisonous or the 
reverse He only knows its antecedents and the company 
itkeeps A large order of flowering plants, such as the 
Solanacee, may be looked upon with suspicion , but the 
potato and tomato are not poisons In the Agarics the 
sub-genus Amanita, with warted caps, have always been 
regarded with suspicion because of Agarzcus muscarits 
and Agarzcus phalloedes, but two others of the same 
group, Agaricus rubescens and Agaricus strobih formas, 
are most excellent food ” 


This, inspite of traces of obscurity, may betaken assound 
talk, showing an appreciation of the position by the author, 
who 1s, moreover, quite alive to what generalizations can 
be made as to the dangerous character of pink-spored 
genera, and the bright red forms of Agaricus and Russula, 
and so on , and we recommend this chapter of warnings 
to allswho are inclined to taste fashly 

The printing of the text and illustrations 1s decidedly 
goad, and we regard this little work gs a gain to the 
popular naturalhist’s library 





e 
“EXTENSION” PSYCHOLOGY 


Psychology a Short Accoilmt of the Human Mind 
ByF S Cianger, MA (London Messrs Methuen 
and Co , «891 ) 

HIS letle volume, which forms one of Messrs 
Methuen’s “University Extension Series,” 1s not 

a mere compilation from larger works on psychology 
Short as it is, ıt presents an independent development of 
thésmubject , and ıt 1s not infrequently characterized by a 
freshngsg and vjgour most helpful to the student We 
feel sure that Mr Granget’s short account of the human 
mind will be a måst ugefigl little book in the “ psychology 
circles” of that National Home-Reading Union to the 
existence and work of which Dr HAI drew attention ma 
recent issue of NATURE And few subjects are bette: 
suitedethan psychology for study ın this way 
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from some object by way of the eye 


Mr Giamger lays great stress qn the essential ynaty of 
the wave of consciousnegs that “in 1% Snwanl course,con 
stitutes our mental life By introspeetion (which 1s also ° 
retrospection) we may analyze tite ewaves that% have ° 
pa@sed , we may find elements of*cognition, of feeling, 
and of will, we may separate out dominant And sub- 
dominant ideas, sensations fiom witleout the body and 
fiom within But in the wave as it passes all these are 
fused into one state of consciousness from which no one 
of the constituent elements could be omitted withqut 
destioying its identity Students are only too apt to 
fancy that the elements .eached by psyghological analysis 
have a reality more real fhan the state of consciousness 
with which they started Mr Giange: does his best to- 
help them to avoid thisallacy 

Welcome as the little book 1s from its independenct of 
treatment, ıt shows signs of hurried composition Apart 
from bits of sheer carelessness—e g wiene-Uir Granger 
speaks of “ the facts with which we have to deal in*— 
the statements are occasionally ambiguous or misleading 
“The retina, for example, may be supposed t8 transform 
all sorts of stimuli: into sight impressions” That 1s not 
well put “The causes which give rise to states of mind 
may be divided into states of mind and states of body ° 
Thus the sensation of red is due to a light-stimulus ecen gd 
Merea state of mfd, 
the sensation of red, 1s caused by # state of body—namely, 
a change ın the retina All cases of this kind, m which a 
mental effect follows upon a physical cause, are instances 
of physical laws On the othe: hand, states of mind are 
very often due to pievious states of mind,” &c TMs, * 
again, is awkwaid and misleading The physical basis 
of a “sensation of red” 1s found ın céftain moleculai 
changes in the brain, and these may be inducef by 
changes in the retma (external origm), or by othe: 
changes in surrounding parts of the brain (internal 
ougin) So fai as the molecular changef which are the 
basis of the “sensation of red” are concerned, whether 
they be due to causes external to the brain o1 to causes 
within the brain, they are alike ‘‘iastances of physical 
laws” Heire, and elsewhere in the book, the fundamental 
distenction between energy and consciousness, between 
the physical and the psychical, is niot brought out with 
sufficient clearness s; 

Tehis preface, Mı Gianger tells us chit “the illustrations 
are largely dvawn from every-day expenences and familiar 
books” W the following illustration correctly 1epresents 
Mr Gragger’s every-day experiences, Nottingham must be 
a somewhat dangerous place to live in “ A group of ideas 
may come into the mind, and by the process of associa- ^ 
tion may bring up an idea of some movement o? serieMf 
movements which 1s forthwith realize® The sight of a 
stranger lead to the idea, and then to the act, of throwing 
alfa buck at him” Even if the experience is of every- 
day occurrence, it can hardly be regarded as a “happy, 
illustration Cc LLM 





° OUR BOQK SHELF , 
Artthmetical Evrerases in Chenastry By Leonard 
Dobbin, PhD With Preface By Prof Crum Brown 
(Edinburgh James Thin, 1891 ) 
THIS book 1s a short collection of problems dealing with 
themical charges, and such physical changes as ae 
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of special ifportang: to, junior students of ®hemustry 
e Examples argiven oh the met&c system, thermometric 

scales, specific gravity, the gaseous laws, the weights and 
© volumes of materfal$ entering into chemical reactions, 
and on the calculatio? of the empmical formule and pẹ- 
centage @omposition of compounds As distinguished 
from others en thg same subject, the book contains no 
more than the beginner requires, and is therefore less 
apt to confu® than one more elaborate The intro- 
ductory pary of each section, giving the principles m- 
vqjved in the exercises, 1s clear, and the examples, 128 
in all, seem well chosen A table of contents, indes, and 
e answers, are included A few points in connection with 
gpecific gravity might with progt be attended to Onp 
6, density, ın reality absolute density, 1s defined? and then 
‘specific geavity Relative density, as it 1s referred to on 
p 31, might here be mtroduced, afd the account would be 
mofe complete if the relation between density and specific 
fravity were clearly stated After the formula s = w, v, 
onp 9g, it might be definitely pointed out that, with the 
unsts cifosen, specific gravity 1s the weight of unit volume 
It 1s not quite accurate to lead ¢he student, as on p 8, to 
infer th&t specific gravities ate usually given for the 
temperaturt of 4° C 


The Colliery Managers Hand-booh A Comprehensive 
Treatise on the Laying-out and Woiking of Collieries, 
designed as a Book of Reference for Colliery Managers, 

weand fðr the use of Coal-mining Students preparing for 
*nst-class Cgrtifates By Caleb Pamely Pp 552, 
Index, and 472 Weogicuts (London Crosby Lock- 
wood and Sop, 1891) , 

> No doubt colliery managers, and students prepaung for 
examinations, would find it convenient to have a cyclo- 

e pegia of mining, but the hand-book unde: consideration 

will scarcely satisfy their wants The work is another 
illustration of the proverb, “ Ne sutor ultra crepidam ” 
Instead of beiñ satisfied with describing mining pro- 
cesges and mining plant, the author deliberately plunges 
into geology and chemistry, and then finds himself quite 
out of dis depth ° 

It ıs evident that much labour has been expended in 
bringing together information upon various matters con- 
nected with coal-mining, but there are gaps which 
require to be filled up, and errors that should be corrected 
in a second edition For instance, the chapter upon 
boring ıs meagre ° The ‘part ielating to percussive 
boring is ın the main borrowed trom Greenwell, and 
refers solely to boring by hand Not% word 1s said 
about free-falling tools It ıs not correct to say that 
“a great advantage of the di€mond-drill boring 1s that 
the hole is kept true and vertical” The surveys made 
with the ingenious “ clinograph” of Macgeorge have 
shown beyond a doubt that this ıs not invariably the 
case 


say, the book contains no figue of a pick Piobably no 

` work on mining*was ever written before without a figure 
o@this cgaracteristic miner’s implement It 1s not for 
want of space, beqause there are figures to illustrate the 
manner of preparing oxygen and nitrous oxide These 
are really unnecessary if the studert 
little gementary chemistry, he had better have recouise, 
to one of the numerous text-books on that subject 

= Thexamples of the different methods of working coal 


aie hkely to confuse students, owing to the mass of | 


details by which they ate accompanied As the original 
artifles are available in the Transactions of the Mining 
Institute of Scotland, short abstracts would have been 
‘quite sufficient e 

Serious omissions are somewhat numerous Ruttiager 
pumps, which are doing such excellent work on the Con- 
tinent, are not mentioned , and the following important 
subjects arg also entirely ignored coal-washing, coking, 
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The description of tools 1s insufficient, and stèange to | 


amts to learn a | 


utrhzation of thé gases for making far and samen dad 
manufgcture of patent fuel *In these days, when wagn- 
ing notes are bemg sounded concerning the duration of 


our coal supply, the attention of mining engineers and e ° 


students should be specially directed@to methods of 
turning sraall coal aad mferio1 seams to profitalfe accowht 
The author" of a Rand-book ought to ke in advance of the 
times, and point qt the path of economy and pgogress 
In spite of its defects? Mr Pamely’s work ys by no 
means destitute of value It contains a great deal of 
information which managers and students will find of use 
to them, and the_exceflenteinde, will enable them to lay 
their hahds at onte on any part they desire to consult 
LNF 


Photography apphed to the Microscope 
(London Iliffe and Son, 1891 ) 


THE subject of photo-miciography ıs one of such absorb- 
ing interest that it 1s no wonder it has become so popular 
' among amateurs For those commencing, and for those 
who have already made some steps in pursuing this 
subject, the present httle book 1s intended, and it will be 
found to contain just that sort of infoimation and advice 
i that 1s so necessary toa beginner The main point to 
sure good photographic results les in the preparation 
| of the object, which requires both patience and care, the 
chaptef dealing on this has been written by Mr Charters 
White, who gives good directions for cutting hard and 
soft tissues, and for bringing materials, that are too soft 
è in then natural condition, to a state of firmness previous 
to cutting Wath regard to the choice of the necessary 
apparatus, the author describes various forms that are 
cheap, and which with care can be made to yield fair 
results In the 1emaiming chapteis all the photographic 
manipulations are dealt with, such as exposing, develop- 
wag, anc punting, &c, and at the end 1s added a useful list 
of works which treat of the subject under consideration 


By F W Mills 


Coperne et la Découverte du Système du Monde By 
Camrlle Flammation (Paris Maipon and Flam- 
marion, 1891 ) 


AN interesting book 1s this, and one full of information 
In ten chapters and 250 pages M Flammarion traces the 
history of astronomy from Copernicus to Newton, with 
special reference to the life of the former and the de- 
velopment of his system There ıs little doubt that this 
work will be as well réterved as others by the same 
writer, and it really deserves the favou G 





Annais of British Geology, 1890 By J F Blake 


(London Dulauand Co, 1891r) 


| I1 is intended that this shall be the first issue of an 
‘ annual publication , and, if future vatumes are prepared 
with as much care as the present one, the work ought to 
! be of much service to geol8gists Its scope 1s restricted 
| to writings which have appeared in the Unifd Kingdom 
| The author ıs not content with noting merely the titles of 
the works he records When they are of the least ım- 
portance, he gives a general idea of their c@ntents, and 
presents what seems to him an adequate critical estimate 
of their value The classification 1s by subjects He 
begins with general geology , then come stratigraphical 
geology, paleontology, palaobotany, petrology, econo- 
mics, maps and sections, and works 1eħating to fofeign 
geology, but published in Britain Avesectione headed 
“Personal Items” brings together a number of facts to 
which it may sometimes be cgnygnieht for the student 
of geology to refer The volume deserves to be all the 
more cordially welcomed because Mr Blake is not of 
opinion that he has at one stroke 1eached perfection 
He hopes that future volumes may be 1mproveg by the 
co-operation of specialists in the several departments 
e 
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LETTERS TOTHE EDITOR 


° 
[The Editor does not hold himself responsible for opinions ex- 
pressed by his. correspondents Nadken cı he undertake 
to return, 01 &o correspond with the writers of, rejected 
© manuswipts intended fog this o1 awry ether part of NaTURE® 
Pac notice vs takey of anonymous communicatrins } 


© Warning Golours ? 


š ry 

In the experiments on ‘‘Companative Palatability,” recorded 
in NATURE of Novergber 19 (p 53), Mr E B Titchener iefers 
to the unpalatability of the brigstome butterfly © The insect 
was ‘fairly seed several times,” but ‘was always tejected,” 
by a frog Some of your readers flay not be aware that Mr 
F Gowland Hopkins, of Guy’s Hospital, has recently shown 
that the yellow pigment of this butterfly, and of several others of 
its allies, 1s due to a substance formed as a urinary pigment, it 
is also known that the colours of othe: butterflies, and other 
animals, bear a relation to the urmary pigments These 
substances may be in many cases of a disagreeable flavour 
Dr Eisg, of the Naples Zoological Station, has suggested 
that 1f mtense and varied coloration is primanly due to a 
great quantity and variety of such bitter-tasting pigments, we 
do not need to assume that the brilliant coloration has been 
brought about in order to advertise the nauseous taste The 
bright and varied colour will be, ın fact, a consequence of the 
deposition in the integument of bitter pigments This view— 
which has for the most part escaped the attention of those who 
have written upon animal colours, owing doubtless to 1t# having 
been put forward m a special monograph upon a group of worms 
(Cagetelade)—better explains how ıt is that bughtly coloued 
unpalatable creatures aie m so many (? the majority of) cases 
tasted before being refused I have Jaid some stress upon this 
view of warning coloration in a forthcoming book upon 
“ Animal Coloration,” which 1s to be published by Messrs 
Swan Sonnenschem and Co Frank E Brepparp 

Zoological Society’s Gardens, Regent’s Park 





The Salts in Natural Waters 


THE communication of Mi Lyons, in Nature of Novem- 
ber 12 (vol xlv p 30), giving an analysis of the water of the 
salt lake of Aaha Paahai, affords a suitable opportunity for 
ashing a question, to which, I trust, some chemist among the 
readers of NATURE will be able to give a satisfactory answer 

The usual analysis of the “solid constituents” of a given 
specimen of natural water only directly determines, I believe, 
the respective quantities of the metallic bases—sodium, calcium, 
&c —and of the non-metallic constituents—chlorine, carbonic 
acid, &c —contained ın the “total solids” How does the 
chemist, then, proceed to mate the8e (wo classes of constituents 
together, so as to be able to state with confidence what salts, 
and in what quantities, aie held in solution in the water? The 
prablem itself would appear to be an zndetemnenate one, at any 
rate if there are more than two of either class of constituents 
What additional considerations are introduced to render the 
problem determimate® Are they definite chemical conditions , 
or 1s there more or ley arbiftariness in the assumptions made, 
so that two chemists would not necessarily arive at the same 
result ? e 

In the cas@ of the Honolulu lale, there are, according to 
Mı Lyons’s analysis, three non-metallic constituents (clor ene, 
bromine, sudphurre aced)—(is not the absence of car bom acid 
remarkable ?)—and four metals (sodrus, potassium, calcium, mag- 
nestum) , the quantities of which have, 1 suppose, been obtained 
by direchanalysis Fiom the ¢we/ve possible combmations of 
these constituents to form simple salts, five have been excluded, 
the sulphates of sodium and potassium, and the bromides of 
hgse metals and calcium also, thus reducing the number to 
sevem the quantitfes of which can, of course, be definitely de- 
termined,from the yver direct data of the analysis Ts 1t ces lan, 
however, on assured chemical grounds, that none of these ex- 
cluded salts are cgntarned in the water, and if not, on what 
punciple has their poss@le@xistence been ignored ? 

I write, as is evident, with but very slight knowledge of 
chemical analysis, and possibly answéis to my questions are 
to be fund in some text book Ifso, I should be obliged by a 
referende to any®easily accessible work im which the question 1s 
discussed RBH 
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° 
Mental Anshingtie s 


° . 

THE following method af multiplying large numbers together ® 
mentally, 1f new, may interest some of your readers bf it has g 
been p@blished before, I should be glagi to learn whereet may 
be found The process ıs so simple that, though I have no 
special gift for mental arithmetic, b was able, almfst without 
practice, to muluply together correctly sgven fi@uies by seven, 
and to write down the result from left to nght 

Suppose it ıs desired to multiply 123 by 486e The sum is 


usually written thus — 


123 
456 
738 
e 615 
492 
* 56088 
If, instead of completing each step in the multiphcation as We 
arrive at it, and carrying the tens to the left, the digits are 
merely connected by the multiplication sign and written dqwn 
in then proper places, the result 1s — 





I 2 3 
4 8 6 
1x6 2x6 3x6 
1x5 2x5 3x5 ° 
1X4 2x4 3x4 





1x4 (1x5+2x4) (1x642xK543«M (2% 6+3x5) 3% 6 


If the figues in the lowest line ar@multiphe@ out and the tens 
carried to the left ın the usual way, the result? 1s, of comse, the 
same as that given by the ordinary procedure Thus, to obtain 
the first figure, beginning at the right, we say ‘3 x 6 = 18 ,— 
8 and carry 1.” To obtain the second figure “2 x 6 =.12, 
3% 5=15, 12 + 1§ +1 (which has been carried) = 28 ,—8 
andcarry2” Andsoon ‘Thus each figure cf the answer can 
be obtained by multiplying togethe: certain dfgits of the multi- 
pher and multplcand, and addmg the amount to be carried 
from the calculation of the previous figure, withoné the strain of 
remembering all the horizontal rows of results and therr relatıve 
positions vertically It remains only to show which digits of 
the multipher and multiphcand must be combined A con- 
sideration of the example woiked out above will show éhat, to 
obtain the first figure of the auswei, we muluply the ist digit 
(from the right) of the mulupher (6) by the Ist of the multi- 
plicand (3) To obtain the secogd, we gnuluply the Ist of the 
multiplier by the 2nd of the multiplicand and the 2nd of the 
multiplier by the Ist of the muluplicand (z e the first two of 
eack line) crosswse, and add the products Similarly, the third 
figuie 1s obtamed by multiplying the first three digits of each 
line crosswise, z ¢ Ist by 3r@ 2nd by and, ard 3rd by Ist, and 
adding the products ‘The number of digits employed ın the 
process 1s now at a maximum, and begins to dimimsh To 
obtain the fo&rth figure, we multiply together crosswise all the 


digits eaceBt the first of each line, z e the group x And to 
obtain tle last figure, we multiply all except the first two of 
each line, 2 e the group 1 e °% : 


If the number of digits in the muluphier is less tan tha®ın 
the multiplicand, the procedure is the sarme till all the digits of 
the multipher are used inthe combination For each successive 
figure, the grdWp of digits in the mult:plicand to be used shifts 
along one place tothe left till ıt comes to the end The group 


“hen dimimishes as before, by dropping the right-hand ‘digit in 


each lne For example the gioups, the digits of which are» 
multiplied together crosswise, in muluplying123456 by 789, are 
as follows — 


Digits 8th ® gth 6th e5th 4th grd znd © iste 
I I2 123 234 345 456 56 6 
7 78 789 789 078 789 89 9° 


If will be found, on trial, that this method 1s quite easy, and 
can be accomplished by anyone who can add togethei in his 
head the products of two digits, and can remember the stripg 
of figures which form the answer This 1s most easily done by 


C “OUR r S) ne eta‘ 
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repeasing the whole Series from left to nght, as eachesuccessive | of the Marine Biological Associatton, of which nedraad 


figure 1s arnvedat ee œ 

Thè power of multiplying as manyas seven figures by seven 
isnot likely to beof fhuch practical value, and when carried to 
®© this gtage the methdd ts inerely a curiosity, but ıt may be o 
use in helping us to multiply together small amounts, consistigg 
of two o® thiee digits, which le beyond the scope of the 
multiplication gable 

I will conclude with a shoit example, showing what passes 
through the mui in working the method 

Multiply 987 by 654 

° 


987 
654 


First figure —4 x.7 = 28 Eight and carry two 

answer (so far) a e 
Second figure —4 » 8 = 32 + 2 (carried) = 34 

“+ 5x 7(* 35) = 69 Nineand carry six Answer 


(so far) 98 
Third figure —4 x 9 = 36 + 6 (carried) = 42+5 x 8 

t= 40) = 82 + 6 x 7(=42) = 124 Four and carry 

twelve Answer (so far) 498 
Fourth figure —Ẹ x 9 = 45 + 12 (carmed) = 57 

+6 x 8(=48)= 105 Five and carry ten Answer 

(so far) e z 5498 
Fifth andgixth figures —6 x 9 = 54 + Io (carried) 

= 64 Answer - 645498 


CLIVE CUTHBERTSON 





A Rare Phenomenon 


el HAYY read with much interest the accounts of “the 1are 
phenomenon ” obser@ed by several of your correspondents 


been a most active and enthusiastic pr&moter , in the 
editorsnip of the Quarterly Journal of Mrcroscoflcal 
Sczence I fougd myself once more deprived of the aid 
of my most valued comrade, as I had been but a few 
gears previously when Frank Balfour died ‘ghe readers 
of NaTur@ and of the Achene%m missed his varied and 
always strongly-original contributions and the Zoological, 
Anthropological, 4nd Royal Societies had to fegret his 
absence from their meetings and Councils Modtley hat, 
moreover, at this time made ıt a practice to give evening 
lectures in the large prgvincial towns as well as in 
Londone from alb quarters came expressions of the deep 
regret which his retir€ment from public work excited, 
The amount and variety of work in which he engaged, in 
addition to the »emarkable and extraoidinatily minute 
course of lectures and laboratory work provided by him 
for his pupils, were certainly more than was wise for 
him to undertake But it was a strange and to him a 
disastrous fact that he never felt tired He was an ex- 
ceedingly stiong man, and I never saw him fatigued 
either by physical or mental exertion. 

We made acquaintance in Rolleston’s laboratory at the 
Oxford University Museum in 1866, and became fast 
friends and constant companions Moseley’s father was 
a distingu‘shed mathematician and Canon of Bristol, 
Rector of Olyaston, near the Severn Here, when I was 
staying with Moseley in 1871, we dissected and prepared 
the skeletan of a huge grampus which 1s now in the Ov- 
ford Museum, the carcass had made a tour of the neigh- 


(published ın NATurE, vol xhv pp 494, 519), as I noticed ad bouring villages for three weeks before we obtained pos- 


similar appeararfte here $n Nova Scotia, at about the Same time 
(September 11) ° 

A narrow ray—apparently of auroral light—spanned the 
whole heavens from east to west, passing oveihead a little to 
© the. south of the zenith There was little o no display of 
auroral light in the north at the time 

A “harvest-home @ was held here on September 11, and I 
noticed the app@arance, I think, the same evening about 
ri obclock 

A numbere of peisons in the tewn of Baddeck obseived the 
same oy a similar phenomenon ‘‘ vgry shortly before September 
127 ALEXANDER GRAHAM BELL 

Beinn Bhreag®, near Baddeck, Cape Breton, NS, 

e November 6, 





HENRY NOTTIDGE MOSELEY, FRS 


I HAVE been asked to write for the reagers of NATYRE 

some account of my dear friend Moseley, who, after 
an illness which removed hug from all active life and 
work for moire than four years, died at Clevedon, in 
Somersetshire, on November 10 He was only ferty- 
seven years of age, and when seized with theellness which 
necessitated his retirement fiom active hfe, was at the 
zenith of a wonderful career*of scientific productiveness 
and value He had for six years held the? Linacre 
Professorship of Human and Comparative Anatomy in 
the University of Oxford , and by his great energy and 
cOmman@ing talent had succeeded in collecting around 
him a most prom®ing band of younger men devoted to 
the investigation of embryological and gnorphological 
problems Baldwin Spencer, Gilbert € Bon. S J 


Hickgon, and G Herbert Fowler, were his pupils, an@ | marine animals 


@ have shown by then numerous published works the value 
of the teaching and impulse which he gave to them In 
the early days of his illness (1887), he was cheered by 
receyving from the Royal Society the Roygl Medal, in 
recognition of the value of fis researches on Peripatus, 
the Hydrocorallinze, the Land Planarians, and the Chitons 
The blow caused by his serious illness was felt not only 
in the scientific and social life of Oxford, but in nfany 
other centres We missed his valuable and practical 
help in carrying to completion the Plymouth Laboratory 
e 
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session of it Moseley was at school at Harrow, where 
he chiefly occupied himself in birds’-nestng and “ bug- 
hunting,” ın conjunction with a small band of kindred 
spirits He was essentially a sportsman, knew every 
kind of game and how to pursue ıt He thoroughly dis- 
leaked the ordinary routine of school work, such as it was 
in those days, and ıt was not until he had entered at 


‘ 


Prof Rolleston, that his really keen and remarkable 
intellectual powers began to show themselves He had 
somehow developed in early youth the most deep-rooted 
scepticism which I ever came across among men of my 
own age, hence it was the realty of the work which he did 
in the dissecting-room at the Museum which delighted 
him and gave him confidence that theie was “something 
mn it” wortay of his intellectual effort With unfeigned 
astonishment he would say, on dissecting out the nervous 
system of a mollusk or s$me such structure, “It 1g lke 
| the picture after all!” He had a profound disbelief in 
. the statements made ın books unless he could verify them 
for himself, and 1t was this habit of mind, perceived &nd 
encouaged by Rolleston, which made him in after life so 
admirable an observerand so successful as a discoverer 
of new facts Rolleston used to say that you had only to 
put down Moseley on a hill-side with a piece of string 
and an old nail, and in ap hour or two he would have 
discovered some natural object of suipasging interest 
He took great interest in all games, and was himself a 
‘ füst-rate racket-player In the vacations he got a fair 
‘ amount of shooting, and spent one “long” sgooting and 

fishing in Norway In the summer of 1867 we visited the 
' Channel Islands together, for the purpose of etudying 
Whilst m Sark, after I had left him, he 
ı made the acquaintance of an American painter named 

Dix, and discovered himself to be no mean artist, hustg- 

ing back a number of really clever water-colours, his first 

attempts n that direction At this unt and thfollghout 

his life, those who met him were struckby his singularly 

soft and agreeable voice, and Sy Mis gieat courtesy and 

power of ineeresting, I may even say fascinating, the most 

unpromisingand unlikely of thecompanionsamongst whom 

he chanced to find himself—I mean stiff old gentlenfenand 
] demure old ladies To companions of hts own Yge he 


, Exeter College, and come under the teaching of the late’ 


Se ° . . i e i d ‘ ° A s e 
. J ee e* ‘ ° m : s . e ’ 
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Was konā of agopting the free discourse and chaff of 


schęąol-boy days His frienfiship was hke that of the 
explorers and prairie-hunters of whom he loved to read 
* e—absolutely staunch If you had theegaod¢ortune to be 


thiff, and sifare all he hadavith zou» Iedo not think there 
was any limit to what he would have doħe for*his friend 
We took gur degrees together in 18685 and in the fol- 
lowing spsing—he having been “elected® Radcliffe Travel- 
ling Fellow, and I Burdett-Coutts Scholar—we spent six 
weeks ın the Auvergne and the country between that and 
Marseilles In the following wint&: (February 1870) we 
took up our quarters together at Vjenna,’and studfed with 
Stricker, and in Rokitanski’s laboratory He entered, 
on out return, at University College, London, as a student 
of the Medical Faculty In 1871, afte: his winter medical 
session, he jomed me at Leipzig, where has great abilities 
were discerned and thoroughly appreciated by Prof Lud- 
wig, in whose laboratory we had the privilege of working 
His first scientific memoirs were published whilst he was 
here—one, on the nerves of the cornea of mammals, as 
shown by the gold method (then not so familiar as it 1s 
now), and one on the circulation in the wing of the cock- 
roach E 

In the autumn of the same year, Moseley went, as member 
of the Government Eclipse Expedition, to Ceylon,under Mr 
Norman Lockyer, whilst I joined Anton Dohrn at Naples 
Moseley made valuable spectioscopic observations of the 
eclipse at Trincomali, and also prought home a large booty 
of Land Planarians, which heat once studied by means of 
sections, going to Oxford for the purpose of using the 
laboratory and the hbrary attached to the Museum This 
admirable piece of work delighted Rolleston, who com- 
municated ıt to the Royal Society , ıt was published in 
the Philosophical Transactions after Moseley had sailed 
on the Challenger, as one of the naturalists of the 
Expedition, in December 1872 We did not see huf 
«again until May 1876, but I had frequent letters from 
him, and sometimes a small parcel, o1 some photographs 
Of the scientific staff of the Expedition, Wyville Thom- 
son and Suhm are dead, as well as Moseley, John Murray 
and J Y Buchanan are the two survivors Moseley, 
although not a botanist, undertook the collecting of plants 
whenever the Expedition touched land, he also made 
important anthropological studies on the Admiralty 
Islanders, and has published a wonderful mass of notes 
and obseivations, accompanied by plates and woodcuts, 
in his “ Notes of a Naturalistgon the Challenger” He 
showed the stuff he was made of very soon after 
the Expedition started, viz on the arrival of the 
Chelienger at the Cape He immedjately started off 
im quest of Peipatus—a stiange, imperfectly described 
beast which we had discussed together ove: some 
spirit specimens of 1t which I had received from Roland 
Trimen, of Cape Tawn Moseley had made up his mind 
before he left England to “tackle” Peripatus, and he 
did‘so He obtained hvingespecimens, discovered the 
tracheze and*he most important features in the develop- 
ment, showing that the “jaws” ate in-turned parapodia 
—and sent*home a memon which was at once published 
in the Phil@sophical Transactions In the later part of 
the voyage he was occupied with the corals, and especially 
the Milfepores and Stylasterids The wonderfully elaborate 


his “ chum,” he would stand by you through thick oe 


e plates, and the discovery they embodied, necessitating 


the formation of a new group of animals, the Hydro- 
cormtlinze, were* the first-frui:s of his voyage which he 
prodwcad on landing in 1876 During his absence both 
his father and his mother had died His old College, 
Exeter—wheie Ie be a Fellow in the year of the 
Challengers depaiture—now was inspired through the 
good offices of an eminent Greek scholar, with the happy 
thougét of offering Moseley a Fellowship and a home in 
the College, go that he found on landing a welcome 
awaitmng him, anda place in which to store for a while 


NO 1152, VOL. 45] ° 





-—_——- 
e 


.? e ° . e 
his treasufes I donot think theta College Fellgwehip 
was ever better bestowe@ that*was$n*the gpod old days 
before Lord Selborne’s Commission , In his rooms in ® 
Exeter, Moseley displayed his Japanesg and Melanesian e 
cugosities, and wrote many papers embodying th® ob- 
servations made during his voyage, besides the book 
above mentioned He was elecfed F RS an W79, and 
after a visit to Oregon (of which he pulshished an account) 
was appointed (1879) Assistant Registrar of gig University 
of London He took up his residence in Burlington 
Gardens, but not for long In 1881 bł marred the 
youngest daughter of Mr J Gwyn Jeffreys, F RS, tise 
distinguished conchologist, and in the same year was 
elected, on the death of his teacher andeclose friend, Prof ° 
Rolleston,®o the Linacre Professorship ın the University” 
of Oxford . 

Moseley had had noepievious experience in teaching, 
but he set to work with that unbounded energy and 
stiength which characterized him He spared no panse 
to make his lectures absolutely up to date, and arranged 
a thorough laboratory course eatending*over two ygars to 
illustrate them The regulations of the University as to 
examinations and curriculfim were at that time,not un- 
favourable to the study of animal moiphglogy, and 
Moseley usually had ten or a dozen serious students 
besides the elementary class Lincoln, University, and 
New Colleges encouraged his and their efforts by offering 
and awarding Fellowships to students of the University ° 
distinguished ın animal morphology . and after sax years 
all was progressing as satisfactorily as possible, whey ye 

*was attacked by illness which brgught tuis work to an 
end Nof only was he unable to carry on h work, but his 
absence naturally enough was unfavourable to the in- 
terests of those studies which he would have fostered 
and guarded, had he been able to take part in the legisla- 
tion of the University ee AS 

During the happy and busy six years which Moseley 
spent as Linacre Professor at Oxford,*heJrained Bourne, 
Hickson, and Fowler to carry on his coral work, with 
Baldwin Spencer he investigated the pingal eye of 
Lacertila, and himself published his remarkable dis- 
covery of eyes and other sense-organs in the sHells of 
Chitonide He was largely instrument in securing 
the Pitt-Rivers collection of anthropological objeats for 
the University, and supermtended the preliminary ar- 
rangement of the collection in the building erected for 
ıt He served twice on the Council of the Royal Society, 
was a founder and member of Council of the Marine 
Biological Ass@ciation, and was President of Section D 
of the British Association at the Montreal meeting 

His love of travel waseshared by his avife, who went 
with him from Montreal to Arizona to visit the town- 
builfing Indians of that remote region, and who, only 
a year bef re his illness, accompanied him on an 
Easter holday trip to Tangier and Fez During his 
illness spe has been his corfstant companion He leaves, 
besides her, two daughters and a son . 

E Ray LANKESTER 


e © 
ON THE VIRIAL OF A SYSTEM OF HARD 
COLLIDING BODIES 


. 
RECENT ®orrespondence has led me to examine 
e the manner in which various authors have treated 
the influence of the finite size of molecules in the viriale 
equation, and I should hke to lay a few remarks upon the 
subject before the readers of NATURE 
To fix the ideas, we may begin by supposing thag the 
molecules are equal hard efastic spheres, which exert no 
force upon one another except at the instant of collision, 
By,calling the molecules haid, it 1s ımphed that the còl- 
lisions are instantaneous, and it follows that at any 
moment the potential energy of the system 1s negligible 


fn comparison with the kinetic energy . 
» 





` 
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Iffhe volugie of the molecules ‘be very smaJ in com- 
parison with fhe sBage they occypy, the virial of the ım- 
pulsive forces may be neglected and the equation may 
bè wretten s 


e e 


“pu = amv’, a 
where fers the pressure exerted upon the walls of fhe 
inclosuresv the volume, zz the mass, and V the velocity of 
a molecule 
In his essa® of 1873 Van der Waals took approximate 
account of the ane size of the molecules, using a peculiar 
process to which exception has been taken by Maxwell 
and other subsequent writers It must be said, however, 
that this method has not been proved to be illegitimate, 
gnd that at any rafe it led Vander Waals to the correct 
conclusion— , 
(2) 


im which 4 denotes four times the total volume of the 
epheres In calling (2) correct, I have regard to its 
character as an approximation, which was sufficiently in- 
dicated, by Van der Waals ın the original investigation, 
though perhaps a little overlooked in some of the 
apphcations * 
In his @pon the whole highly appreciative) review of 
Van der Waals’s essay, Maxwell (NATURE, vol x p 477, 
1874) comments unfavourably upon the above equation, 
.remarking that in the virial equation v 1s the volume of 
the vessel and is not subject to correction! “The effect of 
e repulsion of the molecules causing them to act like 
elasgic spheres is therefore to be found by calculating the 
vinial of this repulsion A As the result of the calculatione 


he gives 
) » (3) 


° where q is the density of the molecules, and p the mean 
density of the medium, so that p/o = d'qv, If we expand 
the loganthm ssn (3), we obtain as the approximate 
expyession, when p/e 1s small, 


e. 


pi -~ b) = amn V, 
e 


° gue sam Vve{ 1 -2log(1 -32 IL 
\ T 


a 


pu =} nV (I + 4b), 
or, as équally approumate,  ® 


j pi - 4b) = 43m V?, 


e + (4) 


(5) 


which does of agree with (2), 

The details of the calculation of (3) have not been pub- 
lished, but there can" be nô doubt that the equation itself 
is erroneous In his paper of 1881 (Wied Ann, xu 
p 127), Lorentz, adopting Maxwell’s sifggestion, ives- 
tigated afiesh the virial of the impulsive forces, and 
arrived at a cohclusien which, ¢o the order of approxima- 
tion in question, 1s identical with(2) A hke result has 
eas obtained by Prof Tait (Edin Trans gx] f go, 
I 

It appears that, while the method has been®:mproved, 
no one has succeeded in carrying the approximation 
bejond the point already attained by Van der Waals in 
1873 But a suggestion of great importance 1s contained 
ima Maxwell’s equation (3), numerically erroneous though 
it certainly is For, apart from all details, it 1s there 
implied that the virial of the impacts 1s represented by 
42 V?, multiphed by some functionof o/s so that, if the 
valume be maintained constant, the přesswe as a func; 
tion of V is proportional to 37: V? The truth of this 

“ proposition is evident, because we may suppose the velo- 
cities of all the spheres altered in any constant ratio, 
without altering the motion in any respect except the 
scat of time, and then the,pressure will mecessarily be 
altered in the square of that ratio 
” ,It will be interesting to inquire how far this conclusion 
1s muted to the suppositions laid down at the commence- 


T In connectioi with this it nay be worth notice that for motion mm one 
Qunensror the form (2) 15 exact A ° 
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ment “It 1s negessary that the colligions be instantangoug, 
in relation. of course, to the free time e Otherwise, the 
similasity of the motion could not be preserved,¢the 
duration of a collision, for example, bearing a variable 
ratio to the ffee*tifie ° On the same ground, vibrations® 
ewithin a molecule are not admuissibl& On the other 
hand, the lymitatoft té the spherical form is ufinecessary, 
and the theorem remains true whatever be the shape of 
the colliding bodes Again, it ıs not necessawy that the 
shapes anc sizes of the bodies be the same so that 
application may be made to mixtures 
In the theory of gases, %7 V? 1s®proportional to the 
absolute temperature , an@ whatever doubts may be felt 
in the general theory ean scarcely apply here, where the 
potential energy does not come into question So far, 
then, as a gas may be compared to our colliding bodies, 
the relation between pressure, volume, and temperature 1s 
° 


p= Tẹ (o), (6) 


where ġ(v) ıs some function of the volume When v is 
large, the first approximation to the form of ¢ 1s 
A 


Y 





$ (2) 


In the case of spheres, the second approximation is 
Aà 


v’ 


A 
e ẹ (2) a v + 
where 4 is four times the volume of the spheres 
Thus far we have supposed that thee are no forces 
between the bodies but the impulses on collision Many 
and various phenomena require us to attribute to actual 
molecules an attractive force operative to much greater 
distances than the forces of collision, and the simplest 
supposition 1s a cohesive force such as was imagined by 
Young and Laplace to explain capillarity We are thus 
ed to examine the effect of forces whose range, though 
small in comparison with the dimensions of sensible 
bodies, is large ın comparison with molecula: distances 
In the extreme case, the influence of the discontinuous 
distribution of the attractive centres disappears, and the 
problem may be treated by the methods of Laplace 
The modification then required in the virtal equation 1s 
simply to add! to g a term inversely proportional to v, 
as was proved by Van der Waals , so that (6) becomes 


B= To(o) - ae (7) 


According to (7), the relation between pressure and 
temperatuie 1s /tzear—a law verified by comparisofi with 
observations by Van der Waals, and moire recently and 
extensively oy Ramsay and Young It 1s not probable, , 
however, that ıt ıs more than an approximation To 
such cases zs the behaviour of water in the neighbour- 
hood of the freezing-point 1t 1, obviously inapplicable 

In their discussions, Ramsay an@ Young employ the . 
more general form— 


p= T(z) + x(a), (8) 


and the question arises, whether we can epecify any 
generalization of the theoretical conditionsgwhich shall 
correspond to the substitution of y(v) for av? It 
would seem that, as long as the only forces in @peration 
are of the kinds, impulsive and cohesive, above defined, 
the result 1s expressed by (7), and that if we attempt to 
include forces of an intermediate charagter, such agsmay 
very probably exist in real liquids, and must certainly 
exist in solids, we travel beyond the ffdld of (8), As well 
as of (7) It may be remarked that the equation sug- 
gested by Clausius, as an tmpfv@ment on that of Van 
der Waalse:s not included ın (8) 


e 
2 It thus appears that, contrary to the assertion of Maxwell, Ka subject 
to correction }tıs pretty clear that he had in view an attractio€® of much 
smaller range tkan that considered by Van der Waals @ e 
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e “Netunng to the Suppositions upon which %7) was 
founded, we seè that, if the, bodies be all of one skape, 
e g¥spherical, the formula contains only two constants— 
one determining the size of the hpdigs, and the second 

® the imtensity of phe cohesive force , {Or the mean kinetic 
energy is gupposed to represent the temperature in alk 
cases From this follow$ the theoreti qf Vaa der Waals 
resfecting the idtntity of the equation for various 
substanc®s, provided pressure, tempewiture, and volume 
be eapr&sed as fractions of the critical pressure, tem- 
perature, and volume respectively If, however, the 
shape of the bodie#vary in different cases, no such con- 
ch sion can be drawn, except®as a rough approximation 
applicable to large volumes ° RAYLEIGH 

Terling Place, Witham, November 18 





THE IMPLICATIONS OF SCIENCE? 
II 


MIGHT now at once return to further conside: those 
implications of science to which I have called your 
attention, but I think it will be better to first briefly pass 
two important matters in review 
The first concerns our means of investigation as to 
such fundamental questions 
The second relates to our ultimate grounds for ferming 
judgments about them We have to consider how funda- 
mental truth can be acquired and tested 
Evidently the only means of which we can make use 
are our ¢houghts, our reason, oui intellectual activity 
“ Thoughts” may be, and should be, carefully examined 
and criticized , but however much we may do so, and 
whatever the results we arrive at, such results can only 
be reached by thoughts, and must be expressed by the 
aid of our thoughts Ths will probably seem such 
a manifest truism that I shall be thought to have com- 
*mitted an absurdity in enunciating ıt To suppose that 
by any reasoning we can come to understand what we 
can never think, may seem an utterly incredible folly , 
yet at a meeting of a Metaphysical Society, 1n London, 
a speaker, not long ago, expressly declared “thought” 
to be a misleading term, the use of which should be 
avoided 
Now I am far from denying that unconscious activities 
of various different orders take place in our being, yet 
whatever influence such activities may have they cannot 
affect our judgments save by and in thoughts 
If man 1s convinced that thoughts are worthless tools, 
he can only have arrived at that conclusion by using the 
very tools he declares to be worthless What, then, ought 
his conclusion to be worth even in his own eyes? 
It 1s simply impossible by reason to get behind or 
beyond conscious thought, and our thoughts are and must 


e be our only meang of investigating problems however 


fundamental 

Even in investigating the pfoperties of material bodies, 
it 1s to self-Conscious reflective thought that our final 
appeal mug be made 

For it ıs to our thoughts, and not to our senses only, 
that our ulffmate appeal must be made, even with 1espect 
to the most material physical science matters 

Some persons may 1magine that with respect to investi- 
gations about the properties of material bodies, it is to 
own, sensations alone that we must ultimately appeal 
But it ıs not so’, anyone would be mad to question the 
extreme*impoitarce, the absolute necessity, of our sensa- 
tions in such a case Nevertheless, after we have made 
all the observatidhs agd @xperiments we can, how can we 
know we have obtained such results as wg may have 
obtained, save by our self-conscious thought? By what 


e 
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Sther means are we fo jůdge tetweên what may cem 
to be the conflicting, indicatfong eof different sense 
impressions? st s > 

Our senses are truly tests and cause of certainty, but fot 
the tet Certainty belongs to thaughtfand self-congcious 
reflective thought is our ultimate, absolute criterion 

As to the ultimate giounds on which our judginents re- 
specting such problems must repose, as® Mr Arthur 
Bartow has forcibly pointed out, that itis a question 
altogether distinct from that of the ongi® bf our judg- 
ments, or from reasonings about their truta Such matters 
are very interesting, but they are not here ın point, since 
1t 1s plain that no proposition capable of proof can be one 
the certainty of which is fundamental For, in order to ¢ 
piove anything by reasoning, we must show that a 
necessary follows as a consequence fiom other truths, 
which therefore must bg deemed more mdisputable But 
the process must stop somewhere We cannot prove 
everything ‘However long our arguments may be; WG 
must at last come to ultimate statements, which must be 
taken for granted, like the validity of the process of reason- 
ing itself, which is one of the implications of sciefice. e If 
we had to piove either thevalidity of that process or such 
ultimate statements, then either he must argue in a circle, 
or our process of proof must go on for ever without com- 
ing to a conclusion, which means there could be no such 
thing as ‘ proof” at all 

Therefore the ‘“‘grounds of certainty” which any* 
fundamental proposition may possess cannot be anything 
eternal to it—which would imply thys impossible progt 
The only ground of certainty which an ulamate judgment 
can possess 1s its own se/f-evz@eAce—itse own manifest 
certainty z7 and by ztself All proof, all reasoning, must 
ultumately rest upon truths which carry with them their 
own evidence, and do not therefore need proof 

It is possible that some of my hearers may be startled 
at the suggestion of believing anything whatever on “its 
own evidence,” fancying ıt 1s equivatent to a suggestion 
that they should believe anything budi” This, I think, 
1s due to the following fact of mental association “The 
unmensely greater part of our knowledge 1s gained by us 
indirectly—by inference @r testimony of some kind 

We commonly ask for some proof wit regard to any 
new and remarkable statement, and no truths are byought 
more forcibly home to our minds than are those demon- 
strated by Euchd Thus it is that many persons have 
acquired a feeling that to beleve anything which cannot 
be proved, is to beheve é/zadly Hence arises the 
tendency to distrust what 1s above and beyond proof We 
are“apt to forget, what on reflection 1s manifest—namely, 
that if 1t 1s not blind credulity to believe „what 1s evident 
to us by means of something else,*it must be still less 
blingl to believe that which 1s directly evident ın and by 
itself $ 

And self conscious reflective thought tells me clearly, 
that the law of contradictson ıs not only implied by all 
science, &nd necessary to the validity of all science, but 
that itis, as I said, an absolute, necessary truth which 
carries withit 1ts own evidence It musf bea truth, then, 
applicable both to the deepest abyss of past tins and fe 
most distant region of space But hewe, again, I think it 
possible that one, or two of my hearers may be startled, 
and perhaps Toubting how things ın this respect may be 
én the Dog-star now, or how they were before theeorigin 
of the solar system I fancy I hear someone asking w 
“ How is it possible that we, mere insects, as 1t were, of a 
day, inhabiting an obscure corner of the universe, can 
know that anything 1s and must be true for all ages and 
every possible region of spate?” 

In the first place, I think the difficulty which may be 
thus felt ıs due to the abstract fom of the law of con- 
tradiction And yet, as I said before, it 1s but the 
summing up of all the particular instances, as to each 
ane of which no difficulty at all is felt, but each 1s clearly 
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seen fo be tiu@ Any man who really doubted whether, if 
his legs were eut off, they’ mgh not at the same time 
remain on, would have a mind tn a diseased condition 

Thete ıs, howeyerg another reason which indigposes 
some*bersons to see tbe necessary foice of this latv It 
is due, I gunk, to a second fact of mental association 

Things vhigh are very distant, or whch happened a 
long time ago, ard known to us only in roundabout 
ways, and wẹ eften feel more or less want of certainty 
about them On the other hand, we have a practical 
certainty corfcerhing the things which are about us at any 
gt’en moment Thus we have come to associate a feeling 

0f uncertainty with statements about thirgs very remote 

But nothing can well be more 1emote from us than “the 

‘fost distant regions of space ” of “ before the orégin of the 

solar system” It 1s not surprising, then, that this mental 
association should call forth a feelsng of uncertamty with 
respect to any statement about universal truth 

eit ıs, no doubt, wonderful that we should be able to 

know any necessary and universal truths, but it 1s less 
exceptienally wonderful, when we come to think the matter 
all round, than it may at first sight appear to be Its 
wonderful, but so, deeply considered, 1s all our know- 
ledge It w wonderful that through molecular vibrations, 
or other occult powers of badies, we have sensations— 
such as of musical tones sweetness, blueness, or what 
pot Itis wonderful that through sensations, actual and 
remembered, we have perceptions It is wonderful that 
og the otcurrence of certain perceptions we recognize our 
owmeexistence past amd piesent So, also, it 1s wonderful 
that we recognize that, what we know “zs,” cannot at the 
same time “not,be” The fact ıs so, and we perceive it 
» to beso, we know things, and we know that we know 
them How we know them is a mystery, indeed, 
e put one about which it is, I think, perfectly idle to 

speculate It is precisely parallel to the mystery of 
sensation We feel giungs savoury, or odorous, or brilliant, 
or melodious, athe case may be, and with the aid of the 
scalpel and the microscope we may investigate thematerial 
conditions of such sensations But ow such conditions 
can giye rise to the feelings shemales 1s a mystery 
which defies our utmost efforts to penetrate I make no 
pretension to bë able to throw any light upon the problem 
“ HoW ıs knowledge possible?” any more than on the 
problem “How is sensation possible?” o1 on the ques- 
tions “How is life possible?” or “How 1s extension 
possible” But “Jevorantite modi non tollit certitudinem 
facie” And we know that we are living, that we feel, 
and that we do know something—if onlw that we kaow 
we doubt about the certainty of our knowledge 

And d f ofos of sugh doubt, det me here put before you 

the intellectual penalties which have to be paid for any 

veal and sertous doubt with respect to the implhcatioffs of 
science I think we shall see that nothing ¢ess than in- 
tellectual suicide or mental paralysis must be ethe result 

And such a result must alsd be logically fatal to every 

branch of science The first implication I put before you 
was the valzdity.of wtference 
Now, no one who argues, or who listens to or reads— 
with any Serious intention—the arguments of others, can, 
without stultifying*himself, profess to think that no pro- 
cess of reasoning 1s valid If the tmth gf no mode of 
reasoning 1s certain, 1f we can make no @1tain inferences 
at all,*then all arguments must be useless, and to proffei# 
or to consider, them must be alike vain But not only 
must all reasoning addiessed to others be thus vain, the 
silent reasoning of solitary discursive thought must be 
vairalso Yet what does this amount to seve an utter 
paralysis of the intellect? If 1s scepticism run mad 
e But the implication! regard as one of the most 1m- 
portant of all ıs the imphcation of our knowledge of our 
own continuous existence, concerning which I said I 
must crave your permission to speak at some length It 
was the mention of this implication which ledeme tò 
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refer to that system of thought ıt $ my object herd toe 
contirovert s & . 

I have heard it proclaimed in this theatre by PÉF 
Huxley that we cgngotdiave supreme certainty as to our 
own continuous existence, and that su&h knowledge ıs 
wut secondary and subordinate to our knowlegge of cur 
present feelmgs oè “ states of consciousness ” 

Of course I am not thus accusing Him of orzginahing 
any such erroneous view e In that matter he # but a 
follower of that daring and playful philosopher Hume 1 
say “playful,” because I cannot myself think that he 
really believed his owneneggtions e seems to me too 
acute a man to h@ve been himself their dupe But how- 
ever this may be, I hefe venture directly to contradict 
Hume’s and Prof Huxley’s affirmation, which is also 
adopted by Mı Herbert Spencer, and to affirm that we 
have the Azghes{ certainty as to our own continuous 
existence 

It is, of course, quite true that we have complete 
certainty about our present feelings, as also that we can- 
not know ourselves apart from out feelings But it 1s no 
less true that we cannot be conscious of feelings apart 
from the “self” which his those feelings Now, it 1s 
assumed by those I oppose that we can know nothing 
with absolute certainty unless we know it by itself ot 
“unmodified,” or as existing “absolutely” But ın fact 
nothing, so far as we know, exists apart from every other 
entity dnd unmodified—or “ absolutely”? as it is, m my 
opinion, absurdly called No wonder, then, if we do not 
know things m a way in which they never do, and 
probably never can, exist, We can really know nothing 
by itself because nothing exists by itself It is not 
wonderful, tren, 1f we only know ourselves as related to 
our simultaneously known feelings, or wzce versd 

It 1s quite true that we never know our own substantial 
essential being alone and unmodified, but then we have 
never for aninstant soexisted Our knowledge of ourselves 
in this respect is like our knowledge of anybody and | 
everybody else Most persons here present doubtless 
know Prof Tyndall, yet they never knew him, no 
one ever knew him, except in some “state ”—either 
at home or away from home, either sitting or not 
sittmg, either ın motion or at rest, either with his 
head covered or uncovered—and this for the very 
good and obvious reason that he never did or could 
exist for a moment save in some “state” But this 
does not prevent your knowing him very well, and the 
same consideration applies to our knowledge of ourselves 
When I consider what 18 my primary, direct consqous- 
ness at any moment, I find it to be neither a conscious- 
ness of a “state of feeling” nor of my “continuous exist- 


ence, but a consciousness of doing something or having e 


something done to me—action or reaction I have always, 
indeed, some “feeling” and also some sense of my “ self- 
existence”, but what I percewe piynarily, directly, and 
immediately 1s neither the “feeling” nor the “ self-exist- 
ence,” but some concrete agtual doing, being, or suffering 
then experienced We can, indeed, become gistinctly and 
explicitly aw ire of either the “feeling” or the “ self-exist- 
ence” by tvining back the mind upon itseéf But to 
know that one “ has a feeling” or 1s in a “ stage,” or even 
that a “feeln g exists,” 1s plainly an act by which no one 
begins to think It 1s evidently a secondary acte-an act 
of reflection No one begins by perceiving his percep- 
tion a bit moie than he begins by expressly adverting to 
the fact that ıt 1s he himself who perceives it „°? 
Let us suppose two men to be engaged in a fencing 
match Each man, while he ıs parrying, lunging, &c, 
has his “feelings” or “ states,” and knoys that it is “he” 
who is carrying on the strugg® Yet it is neither his 
“ mental states” nor the “persistence of hes being” which 
he directly regards, But his concrete activity—-what he 1s 
doing and what is being done tò him Hemay, of fourse, 
if he chooses, direct his attention either to the feelings 
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hew eapenencing of to his underlying continuous per- 
sonality Shðuld he do sp, however, 4 hit fiom his 
ad¥ersary’s foil will be a probable result 
But to become aware that one has any definite feeling 
1s a reflex act a¢@east as secondary and ‘posterior as it 1s 
to,become aware of the “self” which has the feeling $ 
say “at least,” but I belitve that of the twoeperceptions 
(1) ef “ feelings,” amd (2) of ‘ self,” it 1s the “self” which 
1s the sære prominently givep in ofr primary, direct 
cegnitiofis 
I beleve that a more laborious act of mental digging 1s 
requisite to bung Pr plecedly to light the zaplec:¢ mental 
state, than to bring forward pleztly the zmpliat “ self- 
existence ’ Men continually and* promptly advert to the 
fact that actions and sufferings are ¢hezr own, but do not 
by any means so continually and promptly advert to 
the fact that the feelings they experience are “exsting 
feelings” k 
Therefore I am convinced that one of the greatest and 
most fundamental errors of our day is the mistake of 
supposing that we can know our “mental states” or 
“feelings,” more certainly and directly than we can 
know the continuously existing self which has those 
feelings 
Our perception of our continuous existence also 1n- 
volves the valdity of our faculty of memory, which 15 
imphed in this way, as well as in every scientific ex- 
periment we may perform For we cannot olwiously 
have a reflex perception either of our “feelings” or our 
“self-existence,” without trusting our memory as to the 
past, since, however rapid our mental processes may 
be, no mental act takes place without occupying some 
period of time, and, indeed, nervous action 1s not ex- 
tremely rapid In knowing, therefore, such facts by a 
reflex act, we know by memory what is already past 
Thus our certainty as to out own continuous existence 
necessarily cariies with it a certainty as to our faculty Qf 
memory Therefore, the mental idiocy of absolute scep- 
*ticism is the penalty that has to be paid for any real 
doubt about our own existence or the trustworthiness of 
the faculiy of memory, for all our power of reposing con- 
fidence ın our observations, eaperiments, or 1easonings, 
would, in that case, be logically at an end On the 
other hand, the validity of our faculty of memory esta- 
blishes once for all (as we have seen) the fact that we 
can transcend our present consciousness and know real 
objective truth 
Let us now see the consequences of the denial, or veal 
doubt of the second implicatiow of science—the “law of 
contfadiction ” Without ıt we can be certain of nothing, 
and ıt therefore lands usin absolute scepticism And if 
weewould rise from that intellectual paralysis we must 
accept that dictum as it piesents itself to our minds, and 
the dictum presents itself to my mund, not as a law of 
thought only, but a law of,7Zzzgs It affirms, for example, 
that no creature anfwhere or:anywhen can at the same 
time be both bisected and entire 
An amusing mstance of tfe way in which very dis- 
® 
tinguished men may be misled as to the question of our 
power of perceiving necessary truth ıs offered by an 
imaginary case which has been put forward by Piof 
Clifford anê Prof Helmholtz Their object in advancing 
it was tg show, by an example, how truths which appear 
necessary to us are not objectively necessary But the 
result appears to me to show the direct contradictory of 
what they intended Their intention evidently was to 
support the proposition that we can know “zo truths to 
be absolately necessary,” and the result 1s to show that, 
even according to them, “some truths are absolutely 
necessary” The‘hecessary truths they propose to con- 
trovert are that “a straight lne is the skortest line 
between two points,” and that “twoestraight lines cannot 
inclos@a space ” 
For this pumpose, curious creatures, possessing length 
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and bieądth but no thickness, were Suppesed, by shem, 
to be hving on a spherg with ehe gufface gf which their 
bodies would comcide’ They were imagined to* have « 
experience of length and breadth y curves, but gone of 
heigh® and depth, or of any straigh{ lines To suchwcrea- 
t@res, 1t was said, our geometrical necessary truths would 
not appear “truths” at all Ae straight linesfor them 
would not be the shortest line, while two parallel lines 
prolonged would inclose a space " 

To this imaginary objection I ieply “a8 follows — 
“ Beings so extraordinarily defective might, lxkely enough, 
be unable to perceive geometrical truths which to less 
defective creatures—such as ourselves—are perfectly 
clear Nevertheless, zf they could congecve of such things” 
at all, asgthose we denote by the terms ‘straight lines’. 
and ‘parallel lines,’ then there 1s nothing to show that 
they could not also perceive those same necessary tiuths 
concerning them which are evident to us,” é 

It is strange that the very men who make this fancifw 
objection, actually show, by the way they make it, that 
they themselves perceive the necessary truth of those 
geometrical relations the necessity of which they verbdlly 
deny For how, otherwist, could they affirm what would 
or would not be the necessary results attending such 
imaginary conditions? How could they confidently 
declare what perceptions such conditions would cer- 
tainly produce, unless they were themselves convinced 
of the validity of the laws regulating the experiences of 
such bemgs? If they affirm, as they do, that they per- 
ceive what must be the truth ım their supposed cage, 
they thereby implicitly assert the existen@e of some abso- 
lutely netessary truths, or else thi? own argument itself 
falls to the ground bd 

But this same implication of science, respecting the 
objective absolute validity of the law of contradiction, 
also refutes that popular system of philosophy which 
declares that all our knowledge ıs merely relative, and 
that we can know nothing as it realy exists mdepend- 
ently of ou: knowledge of it, the system which proclamas 
the “ relativity of knowledge” 

Of course anything which 1s “ gown to us” cannot at 
the same time be “unkibwn to us? and so far as this, 
our knowledge may be said to affect the things we know 
But this 1s trivial Ow “knowing” or “not-knowing ” 
any object 1s~-apart from some act of ours which results 
from our knowledge—a mere accident of that body’s 
existence, which 15 not otherwise affected thereby 

Again, as I before remaiked, nothing, so far as we 
know, exists bygitself, and unrelated to any other thing 
To Say, therefore, that “all our knowledge ıs relative” 
might only mean that knqwledge concords with objective 
reality But this is by no means what the upholders of 
the # relativity of knowledge” intend to signify They 
deny the adjective validity, the actual correspondence 
with reality, of any of our perceptions or convictrons— 
even, as Mi Herbert Spencer tells us, our cognition of 
“ differeftce ” R 

Every system of knowledge, owever, must start with 
the assumption, implied or expressed, that something als 
true By the teachers of the doctrine of the “relativity 
of knowledge ” it 1s evidently taught tl@at the doctrine of 
the relativity.of knowledge is true But ıf we cannot 
know that anYtheng coriesponds with external reality, if 
wothing we can assert has more than a relative or phe- 
nomenal value, then this character must also appeytain to æ 
the doctrine of the “relativity of knowledge” Either 
this system of philosophy is meiely relative or pheno- 
menal, and gannot be known to betrue, or else 1t 1s aso- 
lutely true, and can be knowh so to be But it must be 
merely relative and phenomenal, 1f everything known by. 
man 1s such Its value, then, canbe only relative atd 
phehomenal, therefore ıt cannot be known to correspond 
with external reality, and cannot be asserted to be true, 
and anybody who asserts that we can know it to be true, 
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thefeby assđts thgt it 6 false to say that our knowledge 
is qnly relawve Dê thdt casef#some of our knowledge 
must be absolute » but this upsets the foundation of the 

e whol system sinyore who upholds such a system as 
thig*may be compared to a man seated high upon the 
branch f a tree which he is engaged ın sawing across 
where if sings fron? the tree’s trunk The position 
taken up by such a man would hardly be deemed the 
expression pean exceptional amount of wisdom 
My time has expired, and I may say no more The con- 
sideration? I bave put before you this evening, should 
schey commend themselves to your judgment, will, I think, 
a lead you to admit that, if we feel confidence and certainty 
an azy part of anp branch of physical science, we thereby 
” “implicitly affirm that the hum4n mind can, by conscious- 
e ness and memory, know more than phenomena—can 
know some objective reality—carmknow its own continuous 
exestence—the validity of inference and the certainty of 
*universal and necessary truth as exemplified in the law 
of contradiction In other words, the system of the 
pay of knowledge is untrue Thus the dignity of 
that noble, wonderful power, the human intellect, 1s fully 
establiehed, and the whole of our reason, “ from turret to 
foundation-stone,” stands firmly and secure If I have 
succeeded in bringing this great truth home to one or 
two of my hearers who before doubted it, I am abund- 
e antly repaid for the task I have undertaken It only 
1emains for me now to thank you for the kind and patient 
shearing you have been so good as to accord me 
@ o e 
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EXAMINATIONS IN SCIENCE 


HE Committee of the Privy Council on Education 
have just announced an important decision with 
regard to the examinations of the Science and Art Depart- 
ment in science 
The numbes of candidates presenting themselves for 
examination m science 1s already so large—about 190,000 
papers inwarious branches of science were worked at the 
examnation in May last, besides above 14,000 practical 
examinations—that the machinery of examination and 
registiation 1falready severely strained These numbeis 
will@n all probability soon be so increased as to render 
it impossible to make satisfactory arrangements for the 
examination of the candidates at the local centres, or for 
the examination of*the worked papeis under any system 
of central examination 
At the same time the means recenaly placed ag the 
disposal of local authorities for providing or aiding 
instruction seem toeender ıt annecessary for the Science 
and Art Department to continue to give direct aid for 
very elementary instruction in science Such instr®ction 
can now be more effectually organized anf maintained 
locally e 
Under these cncumstanées it has been degided that 
after the May examinations of 1892 the payments of £1 
now made for the second class in the elementary stage of 
@ch scence subject shall cease? An elementary paper 
will continue to be set in each subject, but the results 
will be recorded®imply as pass or eal, the standard for 
passing betng about the same as that noy required for a 
first class, z e about 60 per cent of the fharks obtainable 
Af the same time, with a view to encourage more af- 
© vanced instruction, which does not seem to be adequately 
provided for at present, the payments for the advanced 
stage and for honours will be considerably increased 
The payments on results wijl then be £2 fos a pass in the 
elementary stage, £5 and £2 10s for a first or second 
* class respectively iy the advanced stage, and £8 and 
44 for a first or second class respectively in honoys, in 
each subject of science, and in each subdivision of 


. | The payments on the results of the examinations in 1892 woul not pe 
affected by this Minute 
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subject 6, theeretical mechanics, Sr of subject 8, shing, 
heat, and hght, with the.following e®ceptions —The 
payments for practical chemistry will be /3 fœ a 
pass in the,elemgntgry stage, and £6 and £3 10s 


stage , the payments,for mathematics will be £2 fgr a 
pass in stage t 23 and £2 respectively for a first or 
second class ın stages 2 and 4, 44%. and £3 for @ first 
or second class% respeqively in stage 3, £§ and £4 
for a first or second class respectively in stages %, 6, and 7, 
and £8 and £4 respectively for a first or second class in 
honours The payment for seon 1 (geometrical 
drawing) of subyect 1 will remain as at present, Ios 

The payment for aftendance in an organized science 
school will be increased to £1 ın the day school and 10s 
in the night scheol 

As it 1s of great importance to prevent large numbers 
of wholly unqualified candidates being presented at the 
| examinations, the examiners will be instructed to note 
| the papers of all such as would not obtain above twenty- 
five per cent of the marks, and a deduction will be made 
from the grant to each school for each such paper suf 
ficient to cover the cost incidental to its examination 

The committee of a science school in a place in Great 
Britain with less than 5000 inhabitants which does not 
receive aid from the local authority, or of any science 
' school in Ireland, will be allowed to continue until further 
notic® on the present system, 1f they so desire ıt 








NOTES 


THE subject of an International Congress of Electricity, to 
be held at Chicago m connection with the World’s Fair, con- 
tinues to attract much attention in Ameca A report about 
the matter has been presented to the Director-General of the 
Exhibition by Mr J Allen Hornsby, secretary of the department 
of electricity Durng a recent visit to Europe, Mr Hoinsby 
discussed the question with several leading men of science 1h 
England and on the Continent, and he was encouraged by 
them to believe that, if certain conditions were complied with, 
the success of the Congress would be certam They all agreed 
that the Congress should be held under the auspices of the 
US Government Invitations, they thought, should be issued 
by the Government to individual scientific men through the 
Governments of the countries to which the individuals belong 
‘This course of action,” says Mr Jlornsby, ‘in the opimion of 
the authorities whom I coftsulted, will insure an official char- 
acter to the proceedings of the scientific Congress, aid will 


, virtually pledge the various Governments to a recognition and 
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PROF JOSEPH WOLSTENHOLM®E, whose name was well known 
to mathematicians, died on Noveynbe:_ 18 1n his sixty-third year 


matical Tripos of 1850, and pecame a Fellow first of St John’s 
College, then of Chnist’s, where he was for mang years a member 
of the tutorial staff After vacating his Fellowship by marriage 
m 1869, he was appointed the first Professor of Mathematics in 


adoption of the standards created ” ° 


He graduated at Camoridge as third Wrangler in the Mathe- e 


respectively for a first or second clasg 1n- the advanced® ° 


the Engineering College at Coopers Hull—aeposition from ® 


which failing health compelled him to withdraw a year or two 
ago With the Rey Percival Frost, he wiote a treatfSe on sohd 


mathematical problems, devised by himself, in a volume which 
appeared ın 1867, and again in 1878 


oe . è 

WE regret to announce the death of Mr S F Downing 
Principal of the Civil Engineering llege, Seebpun, Calcutta, 
which toole place at Coonoor, Madras, on October 16 last, at 
the comparatively eafly age of forty seven The Enghshman 


of Octobe: 24 says —'' The deceased gentleman was'educated 
at Trinity College, Dublin, and was a graduate eE Dublin 
” e 
° 


geometry, published in 1863 He also collected many ougmal e 


od 
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Ue Ssity in Artg and Engineering He cante out to India 
in 1869 as Professor of Civil Ehgineeiing in t#e Engineering 
Department of the Presidency College, Calcutta, and when that 
Department was amalgamated in 1880 @ith*he D&hree Tiaining 
School, and transferfed to Seebpu with the title of Government 
EngMheering College, Mr Downing was chéseg as first Principal 
of theenew College In no College in Bengal has so strict a 
system of d@scipline been introduced Theĝeneficıal results of 
that system? consistently adhered to m the face of strong native 
opposition, have long bgen apparent , and the present flourishing 
condition of the College affords thẹ bese monument which could 
be erected to the indomitable persevergnce afid uniform justice 
of the administration of its late Principal ” 


THE death of Mr Thomas Wharton Jones, F RS, 1s an- 
nounced He was nearly eighty yeais of age, Prof Huxley, 
who was one of his pupils forty years ago, gives in the British 
Medical Four nal a bight and pleasant account of his intercourse 
with his “old master ” 


THE third series of Hooker’s “Icones Plantarum” (vols 
xı -xx of the whole work) 1s now complete, and the Bentham 
Trustees, who are continuing the work unde: the editorship of 
Piof D. Oliver, are offering a limited number of sets of this 
series of ten volumes, for £5 the set It contains figures of a 
thousand new plants, including the most mteresting discovepies of 
the last thirty years, and the most striking of the new genera 
described by Bentham and Hooker during the progress of their 
“Genera Plantarum ” As the whole impression consists of 
only 250 copies, the work will soon become unpurchasable 
Thanks to the provision made by the late Mr Bentham, the 
trustees are issuing a fourth series at the iate of one volume, of 
100 plates, annually, at the very low puce of 16s Peisons 
wishing to secure a copy of the third sees should apply at once 
to Dulau and Co , 37 Soho Square, W 


® 


“THE external part of the laboratory which 1s being built ın the 
Pans Museum of Natural History for Piof Chauveau, fiom the 
designs provided by him, is now being finished This laboratory 
will be used only for original research in physiology and bac- 
teriology, and when completed will be the finest laboratory i 
France But the Museum ıs deeply in debt, and this may cause 
some delay 


MEMBERS of the Royal Microscopical Society, and the several 
London and provincial Societies of a kindred nature, have been 
invited to subscribe to a fund for the Benefit of the family of the 
late Mr John Mayall An influential Committee has been 
formed to secure the success of the scheme „Communications 
should be addressed to Mr T Curties, treasmer to the Com- 
mittee, 244 High Holborn, WC The Committee has issued 
a circular setting forth Mr Mayall’s great services to the science 
of microscopy ° 


ACCORDING to a telegram despatghed to the Standard from 
Bangkok on Monglay night, Chaiya and Bandon, towns situated 
on the coast of the Gulf of Siam, have been practically destroyed 
by acyclone “The loss of life ts estimated at three hundred 


Some detal@of the earthquake which caused so much havoc 
m Japan atgthe end of October have been received A large 
part of the Empire was affected, the shocks oeing strongly felt 
in no fewer than thirty one provinces In the piovinces of 
Ezozf, -Mino, and war, several towns and villages were 
ruined, 3g0Q persons Jang killed and 43,000 houses destroyed 


* Anup tiain and a down train on the Tokaido Railway were 


just meeting at the stationgpf ganfu when the first shock was felt 
there It was accompanied by subterraneous rumblings and 
violent oscillation, which put the passengers of the train into 
agreat ste of alam They were further tenufied by seeing 





cracks in HRe earth,*two or three feet wide, openmg and closing 
e NO. 1152, VOL. 45] 
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in all direcfions, some of which threw up volcfnic mud®and 
ashes A number of the Dassengers altghted afd made their 
way into the town Many houses had alrtady fallen, ang int 
mense heaps of ruins were visible on every %ide Other bald- 
ing@ which were then standing were so severely shattered that 
furtner earth-tremois which followed tarew them to the ground 
There was a marked subsidence of the earth fora considerable 
area iound Gifu, Very soon after the houses @cgllapsed, and 
while hundreds of persons remained buried under the ruins, 
flames burst out and spread with such rapidity*thaf the citizens 
were compelled to aesist from the woik of rescue The fire was" 
not subdued until the next morning, when it was found that 
almost the whole town had hgen destroyed? The pottenes me 


” 


ry 


the prefectures of Owari and Mino, and at Seto and other | 


towns, were reduced to rans At Gobo, a temple belonging 
to the Shin sect of the Buddhists, which was crowded wth 
persons, suddenly collapsed, burying fifty of the worshippers *e 
A shght shock occured at Nagerio on the night of Octo- 
ber 25 On the following Wednesday morfing, « while 
forty Christians were assempled in the Methodist school, 
the building began to totter, and the worshippers fled, 
several being killed or fatally imjured Mafy streets 
were blocked with fallen houses, and others were rendered 
all bat impassable by the crowds of panie-stricken people 
who were endeavouring to mahe their escape Hundreds 
of persons were killed by the collapse of a thread factoryy and a, 
large brick building A castle four hundie@ years old, howewen, 
nemained intact and suffered no damazę& It is estimated that 
in the three/towns comprising the city of Nagqya from 750 to 
1000 persons lost their lives From the time of the first dis- 
turbance up to the morning of October 30, no fewer than 368 
distinct shocks were reported Fissures 2 feet wide and several 
feet deep appeared in the earth, while railway metals were 
twisted, tron bridges bioken, river embanitments engulfed or 
destroyed, and fields flooded A lake 600 yards long and Go 
wide was formed at the foot of the Hukusan Mountain mm the 
Gifu prefecture, and great cracks were formed m the ground 
near the Inlls Water sprang trom the cracks, and that in the 
wells was changed to a brownish tint and 1enflered unfit for 
drinking The embankments of most of the vers werd de 
stroyed, and in the Gifu district it will be necessary to rebuild 
them fora distance of 350 miles , The general appearance of 
the Mizushima division of the Mortosu district underwent a com- 
plete transformation, and at Nogo in one district there was a 
marked subsidence of the earth Of 700 temples in the Gifu 
prefecture, over one-third were destroyed, and itewill take many 
months to repan the river embankments In some parts of the 
town of Gifu boiling mud spouted fiom the fissures for over two 
hours The tof of the sacred mountain of Fusiyama was rent 
asunder, a chasm being formed 1200 feet wide and 600 feet deep 
In a speoaal report to the Secietary of Agriculture, Mr Mark 
W Harrington, Chief of the U S Weather Bureau, has pre- 
sented a geneal summary of the operatiéns ‘of the Weather 
Bureau during the three months which followed its trisfer to 
the Department of Agriculture on July 1, 181 The Service 
has been reorganged wih a view of caiiying out the expressed 
intention of Congres to develop and extend its work vith 
sp@cial reference to aguculture The office force in Washing- 
ton has been formed into three principal divisions, call@d re- 
spectively the Executive Division, the Records Division, and the 
Weathei-Crop Bulletin and State Weather Service Duvisign 
Outside of W8shington, local eforecast officials have been 
appointed, the person chosen being ın every case selected from 
the most experienced and competent obServers of the Service ° 
These ° officials have been placed ım the larger cites, with 
authority to make predictions for their stations and vicinity, 
givihg the weather more m detail than the Washington fore-* 


we 
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casts o They ere utucted to hak a careul stydy of tife 
climatology of ¿ber fewpective sectigns, both for their own use 
as an'aid in predicting and for publication for the information 
of theegublic, and they are directed to give particular attention 
to M® effect of the weather on the principal crops &t their 
vauious stages of growth, so as to be able to clude in their 
forecasts Fefergnce to thi§ all-important subject A vast im 
provement has beem effected ın the weather maps issued at 
nearly all theen%>re important stations They contain not only 
the forecasts prepared at Washington and the local forecasts, 
hyt the data on which the forecasts are based With regard to 
weather signal display stations, Mr Harrington makes a most 
“striking statement On June 30 there were about 630 stations 
+ © which the forecasts were telegraphed On September 30 the 
enumber was 1200—an increase of about 100 per cent , and 
large nunfbers of new stations are ebemg ranidly established 
Altogether, the Bureau ıs evidently in a state of high efficiency, 
“ind has profited largely by the attention which has lately been 
devoted to it by Congress 


° 

Mr HARRINGTON refers in his report to the enormous 
accumulation of meteorological records now in the U S Weather 
Bureau ‘Bhese include the observations for the twenty years 
during which the meteorological work was in the charge of the 
Signal Service, and also those for the many preceding years 

« when it was in the charge of the Smithsonian Institution Mr 

Harrington proposes to utlize these data by specia: studies by 
SGicers of the Bureg: He also desires that tney may be 
thrown open to {ll students of meteorology who are competente 
to use them, subject only%o such restrictions as may suffice to 
preserve them from injury 


REFERRING to the Intetnational Confererce of Meteoro- 
logists at Munich, Mr Harrington notes that it was attended by 
four American delegates, of whom he himself was one He 
was much pleaged With the cordial way in whicn European 
inegeorologists expressed appreciation of the me‘ eorological work 
done in thesUnited States He speaks especially of the terest 
excited among students on this sidg of the Atlantic by the mter- 
national bibhography of meteorology, begun by General Hazen 
and published in part by General Greely “Evidently,” he 
says, ‘‘the general sentiment ın Europe is to the effect that the 
work thus fai done by the Signal Office 1s too ımportant to be 
left unfimshed, and that the interests of meteorology and of 
climatology alike demand that the Weather Bureau should 
publish the complete work in proper style, ager obtaining from 
European co-'abourers all possible corrections to the manuscript 
that has already beenemilleograpbed ” Mr Harrington studied 
closely the meteorological methods adopted in Eurcpe , and he 
was particularly struck by the fact that the study of chmafe has, 
m general, been prosecuted by European meteorologists to a 
degree of 1efinement that hasenot yet been attained, and 1s, 
perhaps, scarcely appreciated, in America For @stance, an 
eminent climatologist, criticizing the location of some instru. 

ents on a rise of round and amid trees, possibly a hundred 
feet above the surrounding plam, objected that these instru- 
ments could not reBresent properly the climate of the surround- 
ang country, but that they should have been plgced in the open 
flat fields near at hand “If this person fe correc,” says Mr 
Harrington, “at 1s evident that the demands of agricultural 
bad 

chmatôlogy are very different from those of dynamıc meteoro- 

logy or the study and prediction of daily weather, and ıt will be 

angmportant result of our European journey :{ we shall have 
received a decided stimulus in*the direction of minute chmato- 
y logy » 3 
Dr E Busses, the Director of the Meteorological Office of 
Finland, has published the obseivations taken at Helsingfors 
uring the year 1890 
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In addition to the ordinary hougly 





° 
observafions and summaries, the volunge contains houly vlpes 
of atmospheric electricity Owing to want of ginds, the pu ica 
tion of the obseivations had ceased with those for 1883 , hpt a 
fresh subsidy tg the igstitgition has been granted by a deciee of 


the Emperor, so that the publication will be continued regularly ® 


“in future, and the arreays also worked off A summary shgw 
that in 1898 ramefell on 178 days and snow on 84 days The 
temperatue varied from 74° 5 m June fo 5°3 m Novefibei, 


giving an annual raffge of 68° 2 z 


IN a recentpaper on the camel (Zezis fur ussen Geogr ) 
Herr Lehmann refers, mong other thifigs, to its relations to 
temperature and nfoistme esther the most broilmg heat, nor 
the most intense cold, nor extreme daily or yearly variations 
hinder the distribution of the camel It seems, indeed, that 
the dromedaty of the Sahara has better health there than in 
more equably warm regions , though, after a day of tropical heat, 
the thermometer sometimes goes down several degrees below 
freezing point, and daily variations of 33° 7 C occur In Sem. 
palatinsk again, where the camel 1s found, the annual variation 
of temperature sometimes reaches 87°3 In Eastern Asta, 
winter is the time the animals are made to work In very 
intense cold, they are sewn up in felt covers Of couse each 
race of camel does best in the temperature conditions of its 
home a Soudan camel would not flourish in North-East Asia 
Camelg are very sensitive to moisture In the region of tropical 
rains they are usually absent, and if they come into such with 
caravans, the 1esults of the 1ainy season are greatly feared 
The great humidity of the air explains the absence of the camel 
from the northern slopes of the Atlas, and from well wooded 
Abyssimia This sensitiveness expresses itself in the character 
of different races The finest, most noble-looking camels, with 
short silk-hke hair, are found in the interior of deserts (as ın the 
Tuarek region, in North Africa), and they cannot be used for 
Journeys to moist regions Even m Fezzan (south of Tripol) 
the animals are shorter and fatter, with long coarse hair , and in 
Nile lands, and on coasts, ıt ıs the same These animals, too, 
are less seiviceable as regards speed and endurance Herr 
Lehmann states it as a law that the occurrence of the camel finds 
its limits wherever the monthly average vapour tension m the air 
exceeds 12 mm 


Last week Prof Cossar Ewart lectured on ‘Scottish Zoology” 
to the newly-formed Edinburgh University Darwinian Society, 
of which he 1s President Having gtven an account of some 
of the eminent investigates who have devoted themselves to 
zoology in Scotland, Prof Ewart spoke of the need forthe en- 
couragement of research at the Scottish Universities In the 


case of his own départment, 1t ought, he thought, to be poSsible, 


for him to say to any eaceptionally able student, after the com- 
pletion of hs curiculum, ‘‘ If you me willing to remain for a 
yeai or more, I shall be glad to tecommend your being elected 


a research sckola:, and to arrange for your obtaming a small sum ° 


from a research fund to pr®ide material, &c , required in any 
mvestigation you may undertake” Were th&e two research 
scholars, or even but one, at work in each of the scientific 
departments, Piof Ewart thinks the Scottish Universities would, 
before long, have a reputation altogether higher and grander 
than they at piesent enjoy, to the gain of scienge and, in 
all probability, the further amelioration of humanity 


In his mteresting Rectorial address, at Edinburgh, on the 
use of the imagination, Mr Goschen referred to the need for 
imaginative activity ın the eaact sciences **It would h&ive been 


on 


difficult for him to say anything new on a subject with which so ® æ 


many distinguished thinkers hav® d@alt , but the ideas he set 
forth abou? science and the imagination weie sound and well 
expressed Referring to the work of Su Wilham Thomson, he 
sad ‘When I think of yom fellow countryman, Sy Wilham 
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Tholon, engaged on atêms and molecules, pig cmg thé secrets 
of the smallest @ntities, broodyng over the mystic dance of 
ethef&al vortices, while his magic wand summons elemental 
forces to reveal the nature of their powgrs go his scientific gaze, 
I forget the discrp§ned accuracy of the man of science, while 
lost $n wonde at the imaginajive imspıiratiop of the poet ” 
e 


Tuf trustees of thé Missour: Botamecal Garden have issued 
their third gnnouncement concerning garden®pupils The object 
of the tiustees, as we have already stated, 1s to provide adequate 
theoretical and practical instruction for young men desirous of 
becoming gardeners It 1s not imendéd at present that many 
persons shall be trained at the same time, nor that the mstruction 
shall resemble exactly that given by many State Colleges, but that 
1t shall be quite distinct, and limited to whgt 1s thought to be 
necessary for training practical gardeners Three scholarships 
will be awarded by the Director of the Gardén before April r 
next The course extends over six years, so the trustees are 
particularly anxious that scholarships shall be won by boys 
who are not much over fourteen years of age 


THE Bulletin of the Botanical Department of Jamaica, for 
September, contains a report, by Mr W Fawcett, Director of 
Public Gardens and Plantations, on a disease causing the death, 
on a large scale, of the cocoa-nut palms in the neighbourhood of 
Montego Bay The disease first attacks the tissues of the 
youngest parts There ts no evidence that it 1s produced by 
an insect, and Mr Fawcett considers it 1s due to an ‘‘ organized 
ferment ” In the supplement of the Jamaica Gazette for Sep- 
tember 1s the remark that the disease 1s ‘‘ rapialy destroying the 
cocoa-nut walks in the parish of St James, and that, if not 
checked, ın a very few years the cocoa nut will cease to be a 
product of this parish, indeed if not of the island ” 


THE Batavian Society of Aits and Sciences publishes in ity 
Proceedings (Part 46) a list of the chief relics of the Hindu 
‘period in Java, and along with it an archeological map indicat- 
ing the sites of the ruins of temples, statues, and other anti- 
quittes Both list and map me the work of Dr R D M 
Verbeek, a well known engmeer 


A PAPER on water and water-supply, with special reference to 
the supply of London from the chalk of Hertfordshire, by Mr 
John Hopkinson, appears in the Transactions of the Hertford- 
shire Natural History Society (vol v1, Part 5, October 1891), 
and has now been published sepaiata@y Mr Hopkinson insists 
that instead of more water being taken from Hertfordshire for the 
supply of London the amount at present taken should be reduced 


«London, he thinks, must sooner or later follow the example of 


other and much less wealthy towns by obtaining a supplementary 
supply from a distant source Liverpool obtains its water from 
the Vyrnwy, Manchesteg fron*Thirlmere, Glasgow from Loch 
“Katine, and there 1s a project on foot for Birmingham to obtain 
a supply from Central Wales Tee most feasible scheme for 
London appears*to Mr Hopkinson to be to obtam a supple- 
mentary supply from Bala Lake, or some other lake or lakes in 
North Wales, e from Central Wales on Dartmoor 


THE White Star liner Zeutonme, which arrived the other 
day from New York, after a rapid passage, brought particu- 
lars of a collision between the Anchor Ine steamer Z¢hzopra 
and g large whale, eight hundred miles east of Sandy Hook, 
on the rs5th ist, ôn the passage to New York from Glas- 
gow At*1o45 att Captain Wilson and Second Officer 
Fife were on the bridge keeping a close watch ahead Sud- 
denly a whale came to @he®@surface directly in the path of 
the ship, and only a few feet ahead. The ship Was rushing 
tewards tHe whale at the rate of sixteen miles an hour There 
was no me to gheck the speed of the vessel, and almost 
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b&fore the gastomshed officer$ realized 16 thes ship’s Sharp- 


tron prow crashed intog the monster? The blow was. 
a square, incisive one 
through the whale, which disappeared ‘almost immegaately, 
leaying È trail of crimson as far as the eye could see Siertly 
afterwards the whale was sighted astern, floating ,)ifelessly. 
When the ship came mto collision With the whale the shock 
caused the vessel to tremble from stem tò stern, and startled 
the passengers fora moment The passengers Who were below 
rushed on deck, and a panic seemed to be imminent Captain 
Wilson hurriedly left the bridge and appeared on deck ‘‘ Haye 
no fear,” he said, ‘‘ we have only killed a whale The ship is 
not hurt” Hus words allayed the fears of the passengers 


IN his récent Presidential address to the Royal Society of * 
New South Wales, Dr A, Leibius referred with satigfaction to” 
the progress made by the cause of scientific and technical educa- 
tion in New South Wales In addition to the opportunities, 
given by the University of Sydney for the study of science, the 
Government, by the establishment of a technicab college and 
technological museum at Sydney, with branches in differdnt 
parts of the colony, have brought within the reach of wll who 
desire ıt the means of acquiring scientific and techmical know 
ledge As an illustration of the extent to which the colony 1s 
developing this part of its educational system, Dr Leibius men- 
tioned that contracts already let in connection with the Sydney 
College alone amount to close upon £48,000, while £20,000 
have been voted by Parliament for techmicg] colleges and tech? 
ological museums at Bathurst, Broken Hill® Maitland, “and 


Newcastle? ° 
s 


THE Michigan Mimng School, at Houghton, sends us its 
‘Catalogue ” for 1890-91 The comse of instiuction for the 
regular students at this institution extends over a period of thee 
years, the work contmuing through most of the year The 
authorities of the school express an earnes® dayre to secure as 
students young men who, before begining their professiqnd 
studies, have obtained ‘‘an education of the broadast and most 
liberal character ” Every regular student is required ‘‘tg spend 
seven hours a day for five days each week in the laboratory or 
field work, or in recitation or lecture” His “recitations” are 
prepared ‘“‘ın time taken outside of the seven hoursaday ” On 
Saturdays, or on other days, as occasion may require, excursions 
are made to the mines, mills, and «melting works in the neigh- 
bourhood 


. 


Ai*a meeting of the Pharmaceutical Society at Edinburgh on 
November 11, a capital address was delivered by Prof I 
Bayley Balfom, on botanical enterprise fh relation to pharma- 
cology. Prof Balfour devoted himself especially to the task of 
showing how wast are the obligations of pharmacologists to the 
Royal Gardgns, Kew The address ıs printed in the current 
number of ghe Pharmaceutical Four nal 


Mr J E Dixon iecoids, in the Fictoria Naturalist for 
October, a curious fact which came under*his bwn observation 
During a ramble along the Kooyong Creek, Oal#eigh, 
August 15, he was somewhat surprised to@see a specimen of 
the ring-tailed opossum, hanging, as he thought, by her claws, 
to a sharp-pointed #mb of a gum-tree, about twenty feet from 
tlfe ground Upon closer observation he found that the ciéature 
was dead, and that death was due to the fact that in hes flight 
she had become impaled by her pouch In the pouch were two 
young ones almost old enough to leave her 


Mr ANGELO FIEILPRIN contrfbutes to the New York Naton 
of November 12 an interesting paper in which he describes the 
chaims of a summer tour to Greenland 4 A journey to the 
75th parallel of latitude, or thereabouts, could, he says, be 
arranged „annually with much of the certainty of a trans- 

. 


The ship seemed fto sal ‘ight » 
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Atlanflc trip, afa would inwolve neither hardship ner danger 


« During the lat@r part Of July and throughout the whole of 


August the coast 1s manly free of ice, and even the passage of 
the maych-dreaded Melvflle Bay can very generally be gffected 
during this season of tle year without danger from a “nip” 
and freque&tly with not soemuch as an acre of 1ce to interfere 
with the travell€r’s jowrney Once beyond Cape York, the free 
North Water opgns up a passage to the 7gth or the 80th parallel of 
latitude, or to within some 700 miles of the Pole In the course 
of such a trip? thé traveller would see much that 1s novel and 
int8resting, much that 1s grandly picturesque, and still more that 
wig striking in its deviation from the rest of the earth A country 
dghabited by a race of people so remarkable as me the Eskimos 
is always worthy of a visit, especially at a time whéh a greatly 
mereasing ehterest m the science 1s fostenng the study of 
ethnglogy But merely ın the contémplation of the forms of 
tae almost endless number of icebergs, the vacation tourist 
would probably consider himself amply repaid for a journey to 
this easy reached land of the midmight sun, with tts almost 
numberless glaciers, its sky-splitting mountains, and a boundless 
ice-cap The artist, too, would find abundant suggestion for his 
biush and palette. 


1 
ProF AUGUST WEISMANN’sS ‘‘Amphimixis oder, Die i 


„Vermischung der Individuen,” has been published at Jena by 
Heir Gustay Fischer An English translation, we beleve, will 
shortly bt issued 

A FRENCH translafion—edited by D: H de Varigny—of 
Weismann’s ‘‘ Eesays oP I@eredity ” (Remwald) has keen issued 
in Panis. ° 


Tue third volume of Dr McCook’s ‘American Spiders and 


« their Spmning Work,” will be ready for delivery in the coming 


spring The numerous hthographic plates are many of them 
piepared and in the eolourisis’ hands The cost of prepaung 
the numerous engravings and plates has greatly exceeded the 
expectations of the author (who 1s also the publisher) 


Dr ADOLF FRITZE contributes to the Afittherlungen der 
Deutschen Gesellschaft Jus Nat- und Votherkunde Ostastens, 
zn Togio (Heft 46) a valuable paper on the fauna of Yezo in 
comparison with that of the rest of Japan He does not, of 
course, profess to give a complete account of the subject , but 
the natural history of Yezo has hitherto been so imperfectly 
mvestigated that his work will be very welcome to zoologists 


Mr Ropertr E C STEARNS gives us the Proceglings 
of the US National Museum (vol xiv, pp 307-335), a 
valuable lst of” shell# collected bn the west coast of South 
America, principally between latitudes 7° 30'S , and 8° 49' N, 
by Di W H Jones, Surgeon, US Navy his collection, 
with various other treasures, was presented to the National 


Museum in 1884, but until lately Mr Stearns had not an op- | 


portunity of preparmg alist A great part of the Shells were 
picked up on the heaches, and in poor condition, but our 
lmowledge of the distribution of west South American species 
1s so limited that tge collection, Mr Stearns says, has its special 
value for the information ıt furmshes on this point 


THE following science lectures will*bae¢fMen at the Royal 
Victolia Hall on Tuesday evenings during December e- 


*® Deceneber 1, ‘North Wales,” by A Hulhaid Atteridge, 8, 


“The Ways in which Animals hide Themselves,” by E B 
Poulton } 15, ‘Old Stones,” by H G Seeley 
e 


AT the meeting of the Chemical Society of Thursday last 


e some further paiticulars were given by Mr Mond concerning 


his work in conjunction with Dr Langer upon iron carbonyl 
They have succeeded in isolating two distinct compoufids of 
tron and carbon monoxide One of them is a liquid of the 
“compositign Fe(CO);, to which the name feiro penta-earbonyf 1s 
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given The other is a solid correspending to the foribitce 
Fe,(CO),, and 1g termed di-ferro hepta-carbony? Liquid ferro 

penta carbonyl ıs obtained by heating finely-divided 1n, 
obtained by redactioneef ferrous oxalate, in a stream of carbon 

monoxide, The operation 1s a very slow oše, 100 grams of 
metallic iron, yieldinge on gram of the liquid in €wenty-féur 
hours Ferro penta-carbonyl 1s a light agmber-coloured ligud, 
which may be distsled without decomposition Tt @ouils con- 
stantly at 102°8C Its specific gravity, compared with water at 
18°, 1s 144 It solidifies at ~ 21°, forming yellow acıcular 
crystals Its vapour densty has been defrmined, the number 
obtained *being 6 5§ agreeing fairly well with the value 67 
calculated for Fe(CO); The liquid 1s quite stable in the dark, 
but when exposed to hight an important change occurs Gold- 
coloured crystals rafidly form in it, which upon analysis are 
found to consist of a second iron carbonyl, the di-ferro hepta- 
carbonyl Fe,(CO); These crystals are almost insoluble in the 
ordinary solvents When warmed to 80°, however, they de- 
compose, the products of decomposition being the penta-carbonyl 
metallic iron, and carbon monoxide It appears, therefore, that 
iron does not exactly resemble nickel in its behaviour with carbon 
monoxide, for the carbonyl compound of the Jatter metal, ıt will 
be remembered, possesses the composition Ni(CO), 


A NOTE upon the products of oxidation of nickel carbonyl 1s 
contribated by M Berthelot to the current number of the 
Comptes rendus M Berthelot states that nickel carbonyl 
behaves towards oxygen in a manner somewhat similar to an 
organic 1adicle The products of its spontaneous oxidation do 
not consist entirely of the oxides of nickel and carbon The 
liquid may be preserved ın a glass vessel under a layer of water 
without change so long as au 1s excluded , but as soon as air 15 
admitted, the compound] slowly oxidizes, and a quantity of 
apple-green hydrated oxide of nickel free from carbon 1s 

eposited At the same time a portion of the nickel carbonyl 
volatihzes and oxidizes in the air, forming a white cloud which, 
deposits upon all the objects in the neighbourhood M 
Berthelot has succeeded m collecting a considerable quantity of 
this white deposit, and has subjected it to analysis He con- 
siders ıt to be the hydrate of the oxide of an organic radicle 
contaiming nickel The numbers obtamed from the analysis 
agree with the formula C,O,N1, 10H,O, but as it appears 
likely that the preparation contained more or less nickel hydrate 
this formula 1s not considered final M Berthelot ıs of opinion 
that the substance probakly contains an organo-nickel com- 
pound of the composition C,ON1, belonging to a type derived 
from ethylene He is continuing the study of this interesting 


substance è 
° 


THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus sinicus 9) from 
India, presented by Mr J Robinsgn, a Rhesus Monkey 
(Macacus +hesus %) from India, presented by Mrs K Clark-* 
Ourry , a Macaque Monkey (Wacacus cynomolgus 9 ) from India, 
presented by Captain] F C Hamilton, two*Ourang outangs 
(Semza satyrus å 8) from Borneo, a Greater Quiphur crested 
Cockatoo (Cacatua galerita) from Australia, fou, ——— Pelicans 
{Pelecanus sp me) from India, deposited , a Bronze-winged 
Pigeon (Phaps chalcoptera å) from Australia, a Blo@d-breasted 


Pigeon (Phloganas cruentata 2) from the Philippine Islands, 
. 


purchased 


meet = e oMa -. 


OUR ASTRONOMICAL COLUMN © 


DETERMINATION OI IHE SOLAR hes ie -~A Auwers, 

m Astionomische Nachrichten (Mo 3060), gives the results 

obtained m the determination of the solar parallax from 

the heliometer obsetvations made by the German Transit 

of Venus Expedition, ın the years 1874 and 1882 Th number 

of measmements tahen amounted to 754, @f whiche308 were 
° 
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ank from the 1874, ang the remaining 446 from the 1882 transit 
‘Taking each serfes of measurergents of each transit separately, 
ané applying the corrections of Leverrier’s tables, 
Aa = & 469 


“ 


e Transit of 1874 Dec 8 ®A5 = + 230 
i 1888 Dec 6 +913 +199 | 
he*obtaims Phe following values for thé pmallax— , 


. Transit of 1874 w= g 873 


5 18820 m = 8983 


. 
Both the above numbers are subject to the mean errors £0” 062 
and Æ o” 037 respectgvely, and are computed in the first case 
from 307, and in the second from 444*measurements 

By taking now the two series toge¢her, ahd finding the most 
probable number, he obtains the following result subject to the 
two adjoined errors— 


` 
° 


w= $880 
Mean error = + 0 032° 
Probable error = Œ 0 022 


A comparison of the above results with those of other ob- 
severs, taking the transits of 1874 and 1882, may be gathered 
from the following list— 


Transit 1874 Transit 1882 


Harkness 8 888 ' Auwers 8 883 
Todd 8 883 | Cornu 8 86 
French measures 8 88 Harkness 8 842 
Stone 8 88 Faye 813 
Auwers 8 873 | Toid 803 
Tupmnan 8 81 

Airy 876 


PHOTOMETRIC OBSERVATIONS —The Publications of the 
Potsdam Astio-Phystcal Observatory, No 27, contains a series 
of photometric measurements made by Dr Muller at a station 
on the Santis, situated 2500 metres above sea-level, with a 
Zoliner's photometer The observations extend over two 
months, and they show that the form of the curve of extinction 
from the zenith to a point very near the horizon 1s satisfactoril¥} 
represented by Laplace's Theory But a comparison of the 
“curves calculated separately for the vanous days of observation 
shows considerable differences, which approach and even exceed 
04 0fa magnitude near the horizon. The superiority of the 
Santis station over Potsdam as regards conditions of atmospheric 
transparency 1s very stuking For a star in passing from the 
zenith to an altitude of about 2° has its light diminished nearly by a 
whole magnitude more in the plam than on the top of the 
mountain From the observations, according to Laplace’s 
Theory, the loss of hght produced by the atmosphere in the 
zenith at Santis 1s about r2 per cent , or, ın other words, a star 
viewed fiom a point above the atmogphere would appear brighter 
by abgut o 14 of a magnitude Since the corresponding value 
for Potsdam 1s 0 2 magnitude, ıt follows that the absorption 
produced by a stiatum of atmosphere between sea-level and a 

e height of 2500 meties amounts to 006 magnitude Before 
this vaiue, however, can be accepted as definite, simultaneous 
observations of stellar magnitudes must be made at stations 
lying closer togethe: than the pwo between which the comparison 

e 18 instituted e 
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THE PAMIRS 


AT the mèetng of the Royal Geographical Society on 
Monda the paper read was on a 1ecent journey across the 
Pamir by M: and Mrs Littledale In introducing the paper, 
Mr Douglas Freshfield made some remarks on the subject 
generally 
The Pamir or Pamus (Mr Freshfield said)—fo. Pamir is a 
generic term, the different strips of tableland are distinguished 
by separate names—is a vast tableland averaging 12,000 feet in 
height 2n@200 milen length by 120 to 150 miles in breadth, 





æ ° wnged by a rough horseshoe of mountain ranges, and inter- 


sected by snowy ridges aml hallow trenches that deepen west- 
wards, where the streams of the Oxus descend towargs Bokhara 
The numerous photographs taken by Mè Lattledale exhibit a 
charactegstic type of landscape —tent-shaped, glacier coated 
ridges, bare heights naked of verdme and shorn of forests by 
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where for the most partgthere 19 neimhe fuel nor fodder , an 
Engadine of Asia, with nine months Sinter and three months œ 
cold weather , the home of the wild shetp, the summey hafint 
of a few wandeing shepherds, nomafs’ tand if not nognan’s ® 
lapd Long ago Marco Polo descrilfd it well That is the 
scene of Mr. and Mrs Litledale’s adventures, teat 15 the 
region where the emissaries of three nations aregow setting up 
rival claims ‘‘ The half-way house to Heaven” is a Chinese 
appellation for the Pamirs ‘*Ccelum ipsum petynus stultitid ” 
our and the Russian soldiers and diplomats may now almost say 
of one another For the tales of summer $asttires of extra- 
ordinary richness, told to Maico Polo and repeated to M» 
Littledale, refer, so far as they are true at all, only to isolated 
oases The country ın question cannot feed the caravans thase 
cross it, fgr less could it gustan the baggage animals of an, 
amy onthe march No one in his senses could consider that 
1n itself the Pamir is a desirable acquisition Any Value it may’ 
have 1s ın relation to adjofaing lands From the north theire is 
comparatively easy access to it from Russian Turkistan Mom 
the east the Chinese and their subjects climb up the Jong asceti® 
from the Khanates, and pass though easy gaps in the encircling 
horseshoe of mountains on to the portions of the tableland they 
clam From the south, a route which seems from Mr Latte- 
dale’s experience to be anythfhg but a military route, Igads over 
glaciers, passes, and through well-nigh impassable gorges mto 
Gassin and Chitral, and so to Kashmu To the south-west 
easier routes, little known or little described as yet, lead into 
the wild 1egions of Kaffiristan and Afghamstan We do not 
here deal with politics, but we do deal with the geographical 
and cartographical facts on a knowledge of which politics and 
policy ought to be—but unfortunately for ow country ‘have not 
always been —based Certain portions of thesPamir have éen 
more or less closely attached to Afghanistan . The Amur lays 
claim to Wakhan, Chignan, and Roshan, tiacts stretching along 
the sources of the Oxus It 1s obvious that England will claim 
an interest in these, but probably, owing to the deficiencies in 
exact knowledge of the geographers of Cabul, we have not as 
yet formulated publicly ou claims 

In 1873 the Russian Government, at the time of their advance 
to Khiva, undertook never to pass the @xus. Shortly after- 
wards, Sn Henry Rawlinson argued with gréat force that the 
Murgabi, the stieam that cuts the Pamus in two, and not*the 
Pandja, which flows along their southein skirts, was the tiue 
and proper source of the Owgs Seven years ago in tha nego- 
trations which followed the Penjdeh incident, the negotiators 
deliberately left this portion of the fionue: det of then cal- 
culations s 

Why, undeterred by the experiences of which that entertain- 
ing traveller and Anglophobe, M Bonvalot, had lately given so 
alarming a picture, should an Engdishmatand his wife cross this 
deset? Mr and Mrs Littledale are eave. im the pursuit of 
rare game They were old travellers, they had sojourned in 
the f8rest wilderneésses of the westein Caucasus, they had, on 
a previous occasion, penetrated Central Asia A pair of horns 
were to them what a bit of rock fionf a maiden peak is to 
others 

Aud lastly, why did Mr and Mrs Lattledale go from north 
to south? Wh§ did they, being English, make Russian territory 
their startimg-pomt? Thereby hangs a tale Because our 
| Anglo-Indian Government prohibits all mdependent travel in 
its trans fibnuer lands Something may be said for this course, 
but ıt does not stop there Tt also gags its own official explorers 
| It carries yearly farthe: and farther the policy deprecated 
Su H Rawhnson in this hall, when he said ‘* Russi deserves 
all honom for her services to geographical æcience in Asia I 
only wish I could say as much for ourselves as regards our own 
frontiers ” wa ° 
No one, least of all the Council of this Society, would ask for 
the publication of any tactical information our military authori- 
ties desired to withhold But the military authorities g® along 
with us m asking for an intelligent censorship in place of a 
wholesale system of suppiession of the mass of knowledge, 
general and scigntific, acquired by the servants of the State in 
ou. frontier and trans frontier “lands We beleve, and the 
Council have represented to H M Government, that the present» 
practice 1s not in accordance with the existing official iules, that 
it was intended and has been ordered that expurgated copies of 
all official reports of public interest should be given to the 
pyblic They hope that the departments concerned will beforg 
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long $e instru@ed to give jgactical effect henceforth éo any such 
instiuctions thag may Hose attd thus Zhat the forward march of 
Egglish power may once more, as it should, be accompanied by 
a genesgl advance of scigntific knowledge 
Leaving Samarcand early in May, Mi and Mrs Latledale 
diove in Russian post-c&rts up the beautiful valley of the Sër- 
Daria, wfch reminded them in parts of the Vale of Kashmir, 
as far as Osh@the lagt post-station Here they organized therr 
caiavan for their great adventure, the crossing of the Pamurs 
into Kashmirs ® They had the advantage of previous experience 
of Centiul Asian travel, and of the cordia! assistance of the 
Russian Commafdant, Colonel Deubner, who could hardly 
H2 e done more for the travellers had they been his own nearest 
relatives Afte: much hesitation from the difficulty of obtaining 
n} trustworthy infagmation as to the state of the Alar passes, 
. «they selected the Taldih, 11,600 set, before crosging which, 
«they left behind the last tree and bush they were to see untill 
reaching the valley of the Gilgit 
Crossing the Alai plateau they pfoceeded by the Kiz) Aut 
gat to Kaakul Lahe Thence their route led over passes of 
15,500 feet, in sight of the great Mustag Atta to the Murgab 
o North Oxus, which they struck at 12,300 feet, their correct 
elqvation betWeen the Alar and Sarbad Another pass of 14,200 
feet led over the Alichur Pamur—wheie Ovzs polz horns le about 
in hundreds—to the Boshgumbaz Valley The pass of the same 
name was fqund impracticable Mr and Mrs Littledale made 
along detour to visit the Victoria Lake, one of the sources of 
the South Oaus, for purposes of sport Thence they turned 
eastwards and crossed by the Little Pamir Lake into the Valley 
*of Wakhan When near Sardab they met with their first 
musadvepture, and this was the encounter with the troops of our 
fily the Ameer The cıvıl authorities deamed Mr and Mrs 
Littfedale for many days, and only let them go at last grudg- 
ingly, and afteg having gespoiled them as far as ghey could® 
without open robbers s 





ELIZABETH THOMPSON SCIENCE FUND 


“THs fund, which bas been established by Mrs Elizabeth 
Thompson, of Stamford, Connecticut, ‘for the advance- 

ment and pioseoution of scientific research in its broadest sense,” 
ty amounts to $26,000 As accumulated income will be 
ava lable in December next, the trustees desire to receive applica 
tions for appropiiations in aid of scientific work This endow- 
ment 18 not for the benefit of any o&e department of science, but 
it is the intentiog of the trustees to give the preference to those 
invesgations which cannot otherwise be provided for, which 
have for their object the advancement of human knowledge or 
the benefit of mankind ım general, rather than to researches 
duected to the solution of questions of merely local importance 

Applications for assfstance from this fund, in order to 1eceive 
consideration, must be accompanied by ful! mformation, 
especially m regard to the following points —e Ps 

(1) Precise amount required Applicarts are reminded that 
one dollar (81 0 or,S1) 1» appgoximately equivalent to four 
English shillings, four German marks, five French francs, or five 
Italian lire e 

(2) Exact nature of the investigation proposed 

(3) Conditions under which the research 1s to be prosecuted 

(4) Manner m which the appropriation asked Tor is to be 
expended e 

All applications should 1each, before December 10, 1891, the 
Secretary of the Boasd of Trustees, Di C S Minot, Harvard 
Medical chool, Boston, Mas, USA 

It 1s intended to gahe new grants at the end of 1891 

*, The trustees‘are disinclined, for the present, to make any 
grant exceeding thee hundred dollars ,($309), decided pre- 
ference will be given o applications for smalf amounts 


* (Signed) Henri P Bowniicn, President 
e WILLIAM Minot, JR , Treasurer 
EDWARD C PICKERING 
$ Francis A WAIKER 
CHARI Es-SEvGWick Mingg, Secretary 
e 


List of Grants hitherto made? 

$200, to the New*England Meteorological Society, for the 
investigation of cyclonic movements in New England 

[4 a can Afeteos ological Joar nal for 1887, and May 

1888 ] 


è ‘The results published are given within brackets * 
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to Samuel Rideal, Ecq , Gof University Colffge, 
London, England, for investigationg on the absorp- 
tion “of heat by odorous gases é 
to H M Howe, Esq, of Boston, Mass, for the 


$150, 


$75; 


mve@stigatton %f fusible slags of copper and lead, « 


[Trans Amer Lrstigite of Aiming En- 


gieers, Feb 1890 ] K e r 

t Profe J Rosenthal, ‘of Erlangen, Germany, for 

investigations on animal heat wh health and digase, 

[Srteungeber A Ahad Iss, 1888, 1809-1319, 

1889, 245-254 Arch Anat u Physd, Suppl 
I » 1—53 ] 

to Joseph Jaştrow, Esq, o® the Johns Hopkins 

Univergty, Baltım®re, Md , for vestigations on the 

laws of psycho physics [Amerncan Journal Psy- 

chology, 1890, III , 43-58 ] 

to the Natural History Society of Montreal, for the 

1nvestigàtion of underground temperatures [Cana- 

dian Record of Scrence | 

to Messrs T Elste: and H Geitel, of Wolfenbuttel, 

Germany, for 1eseaiches on the electrization of gases 

by glowing bodies [Sersungsher K Ahad Wass 

Wren, xcvn, Abth u , 1175-1264, 1889 ] 

$500, to Prof E D Cope, of Philadelphia, Penn , to assist 
in the preparation of his monograph on American 
fossil vertebrates 

(Withdrawn ) 

$125, to Edw E Prince, Esq , of St Andrews, Scotland, 

for xesearches on the development and morphology 

of the limbs of Teleosts [“ Inaugural Dissertation,” 

Pp 24, Pls II, Glasgow, 1891 J 

$250, to Herbeit Tomlinson, Esq , of University College, 
England, foi researches on the effects of stress and 
strain on the physical properties of matte: [PAt/os 
Afagasine, Jan , 1890, 77-83 ] 

$200, to Prof Luigi Palmieri, of Naples, Italy, for the con- 
struction of an apparatus to be used ın researches on 
atmospheric electricity 

$200, to Wm H Edwards, Esq, of Coalburg, W Va, 
to assist the publication of his work on the butterflies 
of Noith America [‘* Butterflies of North America,” 
gid Serres, Part V J é 

$150, to the New England Meteorological Society, for 
the investigation of cyclonic phenomena in New 
England 

S25, to Piof A F Manion, for 1esearches on the fauna of 
brachish waters 

$300, to Prof Carl Ludwig, foi researches on muscular con- 
traction, to be carried on under his direction by Dr 
Paul Starke [Adhandl math phys Classe K 
sachs Ges Maiss, x11, 1890, 1-146, Taf 1-1x ] 

$200, to Dr Paul C Fieer, for the investugation of the 
chemical constitation of graphitic acid 

$300, to Dr G Muller, for experiments on the resorpiion of 
light by the earth’s atmosphere  [J’sddrcatzonen 
Astiopiys Obsru Potsdam, vm, 1-101, Tan 
II] 

$300, to Piof Gerhaid Kruss, for the investigation of the 
elementary constitution of erbium and didymum 
[Leebig’s Annaln, Bde 265, 1-27 } 

850, to Dr F L Hoorweg, for the investigation of the e 
manner and velogty with which magnetism is pro- 
pagated along an iron bar 

$150, to Mr W H Edwards, to asust th publication of 
his work on North American butterflies [“ Butter- 
flies of North America,” 3rd Series, Part VIII ] 

$250, to Dr Ernst Hartwig, for researches am the physical 
libration of the moon (see Grant No 27) 

$200, to Prof Charles Julin, for researches on®the mor- 
phology of Ascidians 

$250, to Prof M Nenck:, for researches on the deco nposi- ® 
tion of albumenoids by miciohes [Arch Lerpt 
Lath Phaimak , xxvm , 311-350, Taf 1V -V ] 

$200, to Piof Carl Frommann, for res@4rches on*th® minute 


smelting 


$500, 


organization of cells . eee 
$300, to Edward Atkinson, Esq ,@for &xpeiments On cook- 
eng, to be canied on under the direction of Mrs 
Ellen H «Richards [Pioc Amer Assoc Adv. 
Sci, 1890 ] e 
$250, to Dr Einst Haitwig, to continue Whe workgof Grant 
No 22 . 
° ° ‘ 
° #5 


ae 














Obrutcheff gives an o1ographical and geological sketch of the 
highlandspf the Olekma and the Vitim, with the exploration of 
which he was intrusted by the miming administration Besides 


e the upheavals of these highlands, which have a general direc- 


tion from the south west to the north-east, M Obrutcheff 
found another sers of upheavals stretching west-north-west 
to eastesouth-east,,the chief ridge of that system (named 
Kropotkin’s ridge by the author) rising to the height of from 
1300 to 1500 metnes, gnd separating the tributaries of the 
Lena fiom those of the Vilim Several lower chains seem 
to have the same dnection The whole series*consists of 
metamorphic slates and limestones, iftersected by granites 
and gnelfsses, and belongs to the Lowe: Silurian and Cam- 
brian syftem, a®closer definition of its age being difficult 
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#8. N20, to Edward S*Holden, Esq , for restarches on stellar | on accoun®of a total want of fossil M Obrificheff als8 con- 
specfroscopy, to be earned on at the Lick Observa- | firms the glaciation of the whole of these wghlands , The 
ad tory valleys are filled up with morainic depoyts, with polished and 
29 $150, to Prof J. Kollmann, for gnvegtigatigns on the em- | stated boulders, and there are trapes of, inter glaciablayers 
bad bryology of monkeys The des arsondts and the zoches mougonnées, so famihar® the 
30, $25, to Prof § P McMurrich, Clark University, Worcesw | gMcialist, are frequent, and the author gives interesting facts to 
fer, Mass , to staly embrySlogy of Aurelia confirm the transport of bouldeis at great distances over the 
31 $200, to Dr Johannes Dewitz, Zoolog Institute, Berlin, mountain-ndges, which cannot be explained without admitting 
e Germany, for researches on the daws of movement of | that the whole of the highlands was covered with a mighty ice- 
e Spermatozoa id s cap The same numbei contains a note by the Same author on 
32 $150, to Alexander McAdie, Clark University, Worcestei, | the Jurassic fossil plants recently discovered on, the Bureya River 
Mass , forgexpertments on atmosphere electricity (a tubutary of the Amur), and a list of 290 flowering Plagis 
33 $250, to Prof Julien Fiaipogt, University of Liége, Liége, | collected by Mme Klements ın South Yeniseisk and Tomsk, 
Belgium, for the exploration of tlfe cave of Hngihoul | and described by M Preyn gp 
34 $50, to Prof M E Wadsworth, Houghton, Michigan, for š e + 
observations on the temperature in mining-shafts ° 
35 $50, to Prof A B Macallum, Umyeisity of Toronto, SOCIETIES AND ACADEMIES, . 
Toronto, Canada, to study the digestion and ab- e 
sorption of chromatine s LONDON R 
36 $250, to Dr G Baur, Clark University, Worcester, Mass , Chemical Society, November 5 —-Mr W Crookes, F R Sẹ 
foi the exploration of the Galapagos Islands Vice-President, 1n the chair —The following papers were read — 
37 $300, to Prof Edw S Holden, Lick Observatory, Cal, | The magnetic rotatory power of solutions of aymonyum and 
for astronomical photography sodium salts of some of the fatty acids, by Dr W H Pein, 
38 $250, to Prof Lows Hemy, Louvain, Belgium, for re-| FRS Ostwald has arguedethat the peculiar results obtained 
searches on the fundamental solidarity of carbon | by the author in the case of solutions of acids and of a‘imonimm 
compounds salts, &c, are in accordance with the electrolytic®dissociation 
39 $300, to Prof L Hermann, Komgsberg, Prussia, for phono- hypothesis , and has suggested that since salts formed from weak 
graphic expeiiments on vowels acids are as good conductors as those formed from stiong ones, 
40 $50, to Piof Alpheus Hyatt, Cambridge, Mass, for re- | we may expect in this case also, marked deviations from the, 
searches on the evolution of Cephalopoda ® calculated values He also considers that such salts as ammonium 
formate, &c , when in aqueous solution would show moleculaąy 
rotations which would not be the oms of he eae of the 
lecomponents of the salts, as must neaily be the case if the view 
EE ence MONAL put forwavtl by the author be correc®, that sucif salts are almost 
INTELL entirely dissociated into acid and base Th® author has ob- 
OXFORD —Convocation on Tuesday airived at the following | tamed results which show that the 1otatory powers of the 
decision — ammonium and sodium salts do not vary with dilution, and on 
“That the University accept the offer of Mr G J Romanes, | comparmg the eaperimental values obtamed im the case of 
F RS, Christ Church, to give an annual sum of £25 for a | ammonium salts with those afforded by the constituent acid and 
lecture to be delivered once a year on some subject approved by | ammonia, as might be expected, as reductipn of rotatory power 
the Vice Chancellor relating to science, art, ot literature ‘Lhe | always attends combination, the values aré*slightly less win 
“‘lectuier to be called the Romanes Lecturei, and to be appointed | the case of the salts This reduction 1s very nearly the same As 
by the Vice-Chancellor annually in the Michaelmas Term, the | that which takes place in the formation of the corresponding 
lecture to be delivered in the next following Easte: o1 Trinity | ethereal salts, and as the latter are anhydrous, the results show 
Term ona day to be fixed by the Vice-Chancellor, who shall | that the values for ammonifm saits in solution are practically 
give public notice thereof to the University in the usual manner | those of the dry salts, and therefore that Ostwadd’s views are 1n- 
Also, that the thanks of the House be given to Mr Romanes | applicable —Note on the action of water gas on iron, @y Sir 
for his liberality ” H E Roscoe and F Scudder Whilst making experiments on 
We understand it was Mr Romanes’s wish that the | the application of water gas for illuminating purposes, the 
foundation should be anonymous, but as such a course was | authors have observed that occagyonally the Fahnehjelm comb 
found to be without precedent, and otherwise impracticable, he | becomes coated with a deposit of ferric oxide, and a further 
yielded the pomt to the University guthorities examination of the tips of the steatite buners showed that the 
Mr, H T Gerrans, Fellow of Worcester College, has | depomt of ferric tide was ‘ coralloid,” and therefore could not 
been elected by the Board of the Faculty of Natural Science a | be produced from dust in the atmosphere They also observe 
member of the Committee for nominating Masteis of the Schools | that water gas which has beon standingein stéel cylinders at a 
e from Hilary Term 1892 to Hilary Term #895 Mr C H | pressme of 8 atmospheres for about a month contains a much 
Sampson, Fellow of Brasenose College, has been elected | large® quantity of iron A preliminaty determination of the 
by the same Board of Faculty a member of the Committee for | iron 1n this gae amounted to 2 4 milligrams per litre Although 
nominating Mathematical Hopour Moderators the compougd, which is doubtless the iron carbonyl of Mond 
S ° and Quincke, 1s only present ug this small quantity, the authors 
~ | have suce@eded in proving that ıt can readily be liquefied an 
7 ° the discussion which followed, the Chairman referred to the fact 
o SCIENTIFIC SERIALS that at the recent British Association meeting at Cardiff, Mr 
A GooD deal of interesting geological information 1s given ın | Mond had exhibited specimens not only of liquid ironecarbonI, 
the last number of the /svestza of the East-Sibeitan Branch of | but also of a solid compound of non with cagbonic oxide Prof 
the Russian fSeographical Society (vol xxn, 2 and 3) M 


Ramsay stated that he had found that the compound of nickel 
with carbonic owde wes formed in the cold —The dissociation 
of liquid nitrogen Peroxide, by J Tudor Cundale The author 
lfs determined by colorimetric methods the relative amount of 


chloroform, (2) by rise of temperature Te has also aseertained 
the absolute amounts of dioxide by comparing the colour of the 
liquid solution with that of the gas contaming a known amount 
of nitrogen peroxide ‘Lhe reSults show that, on dilution, (1) 
dissociation takes place very slowly at first, but more rapidly. 
when less than 5 per cent of the peroxfMde 1s present, (2) that 
solutwns of the peroxide dissociate more rapidly than the pure 
liquid on use of temperature —Ortho- and para-nitro ortho- 





toluidine, by A G Greenand D: T A Lawson The authors 
fifd that*when oitho toluidine sulphate 1s nitrated in a large 


NO, formed m liquid nitrogen peroxide, (1) by dilutien with ¢ 
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excesseof sulphwrie acid at fiov femperature, three gomende? 
are formed—namely, 4asa-nitro orthg-tolurdine (about 75 per 


scent ),° meta-mitto ortho-toluidine, CgH,Me(NH,)(NO,)[1 2 5] 


~ Ag,OgePbO the product varies in composition 


(abut 3 or 4 per®cent), and o?¢ho nitro-ortho-toluidine, 
C,H Qfle(NH,)(NO,Wt © 6] (about 20 per cent) The gepara- 
tion of the ortho-nitroPortho-toludine from the mixture gs 
effected by taking advantage of the greater solubility of this 
isomeride uf slightly warm Water The authors give a table of 
the properties of the @rtho- and para-nitro-ortho-toluidines, and 
of therr produqsgon reduction and other derivatives —Researches 
on the gums of the arabın group Part n Geddic acids— 
Gedda gums ,°th@ dextro-rotatory varieties, by C O'Sullivan 
The Gedda gums described consist of the calcium, magnesium, 
and potassium salts of gum acids, the calum salt pre- 
‘keminating, and more or less nitrogenous matter, which 1s 
wobably combined wih a true gumgacid ‘They disgolve easily 
in water, forming a yellow or reddish syrup, neutral to test- 
paper, whig}? 1s dextro-rotatory The gum acids are obtamed 
pure by dialyzing their acidified soMition, and by fractional 
prec®pitation with alcohol The gum acids in any one sample 
Of gum bear a very simple ielation to one another, and are 
closely related to the gum acids contamed in other samples A 
table of theirerelationships 1s given The composition and 
parfial constitution of any one of the gum acids which have been 
as yet eyamined may be expres®d by the general formula, 
Cog 98-2, Ong~y DC ygHa9Oy9 PCyo Hy g0g These gum acids, 
when heated at 80°-100° for 10-30 minutes with a solution con- 
taining 2 percent H,SO,, are hydiolyzed, yielding arabinon and 
a gum acid of lower molecula: weight The gum acids thus pro- 
duced closely resemble the gum acids existing in the natural 
gums, but are less optically active and more insoluble in weak 
atcohol *The most marked difference between these gum acids 
an@ those existing in®the natural gums 1s that they are only 
hydrolyzed with difficulty wth 2 per cent sulphuric agid They 
are, however, sloyly broken down by several hours’ digestion, 
and acids of successively lowe: weight are formed The lowest 
stage of the hydrolysis 1s represented by the general equation — 
Cas Hgg-onO22-n NCyoE 99019 + 3nH,O 
CagHagOog + 2nCglT 90g 
The compound Ca HesOa, has not yet been obtained im sufficient 
qugniity for an e&Amination of its properties. Those gum acids 
obtaned from Gedda gum are highly dextro-rotatory, whilst 
those from gum arabic, although otherwise identical, are m- 
active -~Some compounds of the oxides of silver and lead, by 
Emily Aston The author finds that on following the dnec- 
tions given by Wohler for the preparation of the compound 
A substance of 
the composition 2Ag,0, PbO 1s obtained when a mixture of lead 
and silver hydroxides ıs allowed to stand ın presence of caustic 
soda, and also by preqipitating the miaed nitrates of lead and 
silver, and exhaustively extracting with caustic soda —The 
electrolysis of potassium acetate solutions, by Dr T S Murray 
On electrolyzing a dilute aqueous solution of*potassium agetate 
only hydrogen and oxygen aie evolved , with concentrated solu 
tions a mixture df ethane, hydroges#, oxygen, methyl acetate, and 
carbon dioxide 1s evolved On diluting the solution the amount 
of ethane decreases, at first very slowly, but finally with®great 
rapidity Reducing the curent has a similar m@uence With 
rise in temperature, the ethane diminishes, and geases to be 
formed at 100° In contradiction¢o Jahn, the author finds that the 
employment of a large anode reduces the yield of efhane, the 
largest yield 1s obtained with a very small anode , variations in 
the cathode do ngt mfluence the electrolysis The results of the 
efberimeats are illustrated by curves The author believes that 
the ethane 1s forme@, not by partial oxidation of acetic acid, but 
by a simple mteraction of the acetions (CH;COO) He finds 
that the yields of ethane from equivalent columns of potassium, 
sodium, and calcium acetates are equal —A new method of 
preparing 8 dinaphthylene oxide, and the constitution of is 


*tetra-selphonic acid, by W R Hodgkinson and L Limpach 


Beta-dinaphthalene oxide 1s obtained by heating 2 3’ 8-naphthol- 
sulphonic acid to low redness, the distillate is fieed from 8- 
naphthol by extraction with alkal, and the resylue crystallized 
from acetic acid It crystallize in rhombic plates, and melts at 
.153° Onsulphonation it yields a tetra-sulphomic acid, which 
1 identical with the pr@duct obtained by the continued action of 
sulphuric acid on £-naphthol ° 


Linnean Society, November 5 —Prof Stewart, President, 
1a the chair —On behalf of a number of subscribers, Mr 
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Carruthets presented to the Society a h@f-length portrait infils 
of Siwr John Lubbock, Bat, MP, PC, RRS, a forma 
President, puntêd by Mr Lele Waid, and the remaghs 
which he made on the services rendered to biological science by 
Su John Lubbeck diew Som the latter a graceful acknowledg- 
ment of the honour confened upon him —Ajnongst the exhibi- 
tions which followed, Ms E M Holmes showe@ some new 
marme Alga frome the Ayrshire foast, Mr J G Grenfell 
showed some Diatoms with pseudopodia, 1Nustrating his renf% ks 
with diagrams, upon‘which ag interesting discussion foflowed — 
The President exhibited and made some observations @ a tooth 
of the walrus, which illustrated in a cious manner the periods 
of growth —M:i R V _ Sherring called @ttention to a large 
series of framed photographsewhich had been taken under his 
direction in Grenada, ang illustrated the general character of 
the West Indian flora as well as the physical features of that 
particular island —Mr J E Harting exhibited a specimen of 
Wilson’s Petrel wifich had been picked up m an exhausted 
state in the Co Down on October 2 last, and had been for- 
warded for inspection by Mı R Patterson, of Belfast Mi 
Harting gave some account of the species, and remarked upon 
the unusual number of Petrels, Sheaiwaters, Skuas, and othe: 
marine birds which had been driven inland to a considerable 
distance during the recent gales —A paper was then read by 
the Rev Prof Henslow, entitled ‘‘A Theory of Heredity 
based on Forces instead of any special form of Matter” The 
author mainiamed that no special form of matter (as 1s generally 
supposed) other than protoplasm is required, the latest dis- 
covertes of the organized structure of protoplasm mulitating 
againstthe .dea of any othe: special form of matter Taking 
ulustiations from the anımal and vegetable kingdoms, he 
inquired why two varieties of chickens fed from the fust day to 
full growth were different? It seemed to him more probable that 
the results were due to different arrangements of the same kinds 
of molecules rather than to different kinds of ‘' germ-plasm ” 
Ranunculus heterophyillzs, he pointed out, produced a ‘land- 
form” anda ‘‘ water-form” according to its environment , it 
therefore exhibited both ‘‘ heredity ” and “ acquired characters ” 
Asthe mateials of its structure were the same in both cases, 
the different results, he considered, must be due to different 
arrangements of its molecules, and must be effected by forces 
The sudden appearance of stomata on the “land form ° tlus-, 
trated a case of forces normally ‘‘ potential” while the leaf is 
submerged, becoming ‘‘actual” when the leaf developed m an 
After some further deductions, Prof Henslow concluded that 
protoplasm and the forces bound up with it were perfectly able 
to do all the work of transmitting parental characters, as well 
as to acquire new characters, which in tmn might become 
hereditary as well 


Physical Society, November 6 —Di E Atkinson, Vice- 
President, :n the chair ~—-Prof Sydney Young read a paper on the 
generalizations of Van der Waals regarding * corresponding ” 
temperatures, pressures, ati volumes, in which he gave the 
results of an investigation made with a view of testing whether 
these theoretical deductions agree with experimental facts 
From his virial equation, 


(p+ aye -H= R(1+al, 


Van der Waals showed that, ifthe akgolute temperatures of 
various substances be proportional to their absolute critical 
temperatures, their vapour @ressures will be proportional to 
their critical pressures, and their volumes, boty as liquid and 
as saturated vapour, wil] be proportional to their c1itical volumes 

These deductions have now been put to the test of experiment. 
Some years ago, Prof Ramsay and the author published data 
relating to the temperatures, pressures, and specific volumes of 
methyl-, ethyl-, and propyl-alcohols, ether, and acetic acid. 
Since then, experiments have been made on benzene and its 
halogen de1ivatives—fluor-, chloio-, bromo-, and 10do-benzene— 
carbon tetrachloride and stannic chloride, and in a few cases 
the observations have been carried to the cattical pots The 
critical volumes being in many cases difficult to ,dqfermine 
with any exactness, the author, instead of expressing the tem- 
peratures pressures, and volumes of each substance in terms 
of their c-itical values, found it ne@tss@ry to compare the various 
substances with one of them taken asastandard, Fluorbenzene 
was chosen as standaz#i on account of the very simple 1elations 
observed between the monohalogen derivatives of ben@ne, and 
the fact of its critical constants (tempeiature, pressure, and 
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voM\me) having been Getermmed with congderable “accuracy 


*Some of the crigcal constants of the various substances examined 


e were strictly true, then the ratios of the actual densities of the 


are given in the following table, the brackets inficating calculated 
FA ae 

















@ o e 
ə bsta ° n ; Tem era Pressures Volumes inc cés 
Substafice ormyla ture§ in ein mms o f le- 
. . $ mércury ‘cfamis edar 
ae i i y -~-i = |e ae RE H na 
Fluorberfene CHF | 28655 33,912 | 243 | 233 
Chlorobenzene CHCI | (360) (33,912)| 2 34 | (262) 
Bromobenzene CHBr | (397) (33,912)) 1 76 (275) 
Iodobenzene 1 Ces t (448) (38,912) 147 | (298) 
Benzene cHe | 2885 36,395] 282 | 219 
Carbon tetrachloride; CCl, | 283 15 , 34,180 
Stannic chloride SnCl,_ | 3187 | 28,080 
Ether (CoH,),0 | 194 4 | 27,060 
Methyl alcohol CH,OH | 2400 | 509760 
Ethyl alcohol CHOH | 243 1 | 47,850 
Propyl alcohol CHOH | 2637 38,120 
Acetic acid CH; COOH! 3216 43,400] 2 46 | 147 











Other tables of experimental data—including boiling-points at 
corresponding pressures, vapour piessures at corresponding 
temperatures, molecula: volumes of liquid and saturated 
vapours at corresponding pressures and at corresponding tem- 
peratures, and ratios calculated therefrom, accompany the 
paper From these the author infers (1) that Van der@Waals’s 
generalizations aie nearly true for chloro-, bromo-, and iodo- 
benzene when compaied with fluorbenzene , (2) that for 
benzene, carbon tetrachloride, stannic chloride, and ether, the 
generalizations may only be taken as rough approximations 
to the truth, and (3) that for the three alcohols and acetic 
acid, they do not hold good at all The tables further show 
that more consistent results ae obtained when the comparisons 
are made at corresponding pressures rather than at corresponding 
temperatures, particularly in the case of molecular volumes of 
saturated vapours The subject of saturated vapours 1s also 
treated by another method If Van der Waals’s deductions 


saturated vapours of different substances to their theoretical 
densities should be equal at corresponding pressures These 
ratios have therefore been calculated, and show an approximate 
agreement amongst benzene and its halogen derivatives, carbon 
tetrachloride, stannic chloride, and ether For the other 
substances the agreement 1s less satisfactory It 1s also noted 
that the ratio of the actual critical density to the theoretical 
density 1s for many substances about 4 4 The alcohols differing 
so widely from the othe: compounds, were compared amongst 
themselves insterd of with fluorbenzene, with the result that 
somewhat closer agreement was fdùnd, but the deviations were 
still Mr outside the limits of experimental enor OFf the critical 
constants the volumes are the most difficult to determine, because 
at éhe critical pomt the curves connecting temperature and 
volume, and pressure and volume, are parallel to the axes of 
volume Accordingly, the author, in some cases, has deduced 
this quantity by plotting against temperature the numbers 
representing the ratioa of thè moleculai volumes both of liquid 
and saturated vapou: to those of fluorbenzene at corresponding 
temperatures and also at correspowding pressures Four curves 
result, which giould intersect at the critical temperatue, and 
the point of inteisection gives the ratio of the molecular 
critical volume of the s tbstance to that of fluor-benzene This 
method leads to results in fair accord with direct determma- 
tions In tHe discussion which followed the reading of the 
paper, Prof Ramsay said the 1esults proved that Van dei 
Waals’s generalizations were only rough approximations, and he 
suggested that some force had been neglected or a term omitted 
from the equations Perhaps the assumption that the molecules 
are Incompresstbleewas not correct He also strongly protested 
agains, the tacit assumption of Van der Waals’s laws, and 
deductions made therefiom, which had recently become so 
common, particulagly in German text-books Piof Perry 
inquired whether the qu@nt@es æ, 4, and a, had been deter- 
mined for different substances and found to be consmnt Prof 
Ramsay said that for substances ın state$ analogous to those of 
perfect ases, the quantities were approximately corstant, but 
when ‘he liquid®state was approached this was no longer 
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Fine Agcoiding to Prof Tart, k two state® were net con- 

tinuous Prof Herschelremarke tha? Prof, Tait had estab- 


lished Ins law on the assumption that the ca-volume fs four @ 
times the volume occupied by the mol&cules This Jaw,”* he 
said, giad been amply verified by a on explgpions 

Pr Burton, referring to Prof Ramsdf’s remarks on the com- 
pressibility of molecules, said the law of force between attract- 
ing molecules should be accurately known befor@any deductions 
were made, and he pomted out that, af constant volume, the 
pressure should be proportional to the absolu femperature, if 
allowance be made for the negative pressure of attraction Mr 

Blakesley, mn speaking of molecular forces, satd hè had observed 
that, when water 1s allowed to evaporate from glass, a furiowas 

formed m the glass, which marks out the original boundary of 
the quid To all appearance, the partigles of glass are tot” 
away by the molecular forces acting along the boundary en 


GeologicaljSociety, Nov. 11 —Sir Archibald Gakie, F R S, 
President, ın the chair ¢-The following commumeations were 
read —On Dacrytheriune ovinum from the Isle of Wight, and 
Quercy, by R Lydekker The author described a cranium angl 
mandible of Dacrythertum Cayluxt from the Quercy phos- 
phorites, which proved the identity of this form with the Drecho- 
bune omina of Owen fiom the Oligocene of the Isle of Wight 
This species should thus be known as Dacrythertnm ovinum It 
was shown tha tthe mandible referred by Filhol to Z® Cayluaz 
belongs to another animal ——A discussion followed, in which 
Mr Charlesworth and Mr, E T Newton took part --Supple- 
mentary remarks on Glen Roy, by T F Jamieson The 
author discusses the conditions that preceded the formation of 
the Glen Roy Lake, and appeals to a rain-map of Scotland in 
support of his contention that the main snowfall in glaeial times 
would he on the western mountains gfIe gives reasong efor 
supposing that, previously to the formationSof the lake, the 
valleys ofethe Lochaber lakes were®octupied by ice, and that 
the period of the formation of the lakes was that of the decay of 
the last ice-sheet He supports the correctness of the mapping 
of the terraces by the officers of the Ordnance Survey, and 
shows how the absence of the two uppe terraces m Glen Spean e 
and of the highest terrace in Glen Glastei simplifies the explana- 
tion of the formation of the lakes by ice-harriers The alluvium 
of Bohuntine 1s considered to be the gravel andmud that fell into 
the lake from the front of the 1ce when itstood at the mouji*of 
Glen Roy during the formation of the two upper hipes Duung 
the last stage of the lahe, the ice in the valley of the Caledomian 
Canal ıs believed to have c@nstituted the main barrier? whilst 
the Corry N’Eomm glacie: played only a subordgnate part The 
author suggests the possibility of a débdcle during the dop of 
water from the level of the highest to that of the middle terrace, 
and in support of this calls attention to the breaking down of 
the moraines of the Treig glacier at the mouth of the Rough 
Bum He believes that when the water*dropped to the level of 
the lowest terrace, ıt drained away quietly, at any rate until it 
receged from Upper Glen Roy In discussing Nicol’s objections, 
he maintains that notches would not be cut at the level of the 
cols, and observes that the giscrepancy,between the heights of 
the terraces and those of the cods has probably been increased by 
the giowth of peat over most of the ground about the water- 
sheds Theghorizontality of the terraces 1s stated to be a fact, 
and cases aie given where waterworn pebbles are found in 
connection With the “ roads,” ¢these being especially noticeable 
in placesewhere the south-west winds would fully exert ther 
mfluence, and the structure of the terraces 1s considered to be 
such as would be produced at the marginseof 1ee-dammed lakes 
Further mfoimation 1s supphed concerning the distgbution@ef 
the boulders of Glen Spean syentte These are found on the 
north side of the Spean Valley, at the height of 2000 feet above 
the sea and Tago Jeet above the river, and fragments of the 
syenite have beeMcairied towards the north-east, north, and 
mwoith-west In an append, the author discusses Prof Piest- 
wich’s remarks on the deltas, and his theory of the formation of e 
the terraces Afte: some remarks from Prof Bonney and Mr 
Marr, the President said he agreed that no explanation that had 
yet been proposed for the parallel roads of Lochaber was free 
from difficult Yet he had lang felt that these were far fewer 
andless formidable ım the glacie: theory than in any other., 
Had the terraces been marine, there owght surely to be simlar 
terraces ın some at least of the hundreds of sheltered glens in 
the Scottish Highlands, where the conditions for their formation 
and preservation were at least as favourable as in Glen Roy and 
1t$ adjacent valleys And though the absence of marine shells 
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in the Lochaber Shelveg mig&t not be g serous difficulfy, it was 
sehard towunderstaied why sich shells shofild not be found in many 
localties had the whole country been submerged to the height 
eof the hfwhest Glen Roye “road ” 
planat®n on the marine gheory had eve: been given & the 

. coincidence, of the terraces with well-marked cols, while # 

further formidable objectiondo tnis theory lay in the nature and 
distribution of te detritus of the shelves, which, in his opinion, 
was very unlike material arranged in a tidal sea, but was quite 
what might be PoSked for in a freshwater lake He thought 
that the authors pgesent paper lessened some of the difficulties 
of the glacier theory by simplifying the grouping of the 1ce- 
dams There still 1emained the objection that if the Great 
ge and the valleys round Ben Nevis were choked up with ice, 

en Roy and its neigbours could hardly have been filled with 

—=er But this difficulty, which evety glacialist mustehave felt, 

was piobablysmore formidable in appearance than im reality 
As Mr Mair had pointed out, condjtions did actually now 
exist gn Greenland very similar to those whic, according to the 
theory so ably expounded by the author, formerly existed ın 
e Lochaber 


Royal Meteerological Society, November 18 —-Mr Baldwin 
Latam, President, m the char —Mr R H Scott, FRS, 
gave an account of the proceedings Æ the International Meteoro- 
logical Conference, which was held at Munich from August 26 
to September”2z —The following papers were also read —Ac- 
count of an electric self-recording ram-gauge, by Mr W J E 
Binne This is a very ingenious instrument, and has been con- 
séructed on the assumption that all drops falling from an ortfice 
or tube are identical in weight, as long as the dimensions of the 
orefice are‘not varied —On wet and diy bulb formule, by Piof 
J Be Evaett, ER This is a criticism of the methods 
investigated some years ago ey M August and Dr Apjohn for 
determming, by falculation, the maximum vapour tension for 

e the dew point from the temperatures of the dry and wet bulb 
Prof. Everett also criticizes the values adopted by Regnault, and 
says that, in presence of the uncertamntysas to a rational formula, 

*he thinks Mr Glaisher did wisely ın constructing his table of 
factors, which give the dew pomt approaimately by the most 
direct calculation whiah 1s admissible The inherent difficulties 
of bygrometric oBServation and deduction are great, and have 
not yet been fully » overcome —Results of meteorological 
observations made at Akassa, Niger Territories, May 1889 
to December 1890, by Mr F Rugsell, FRGS  Thisisin 
continuation of a former communication 1especting the same 
place After detMling the results of the various observations, 

she author says that this period was very unhealthy, and the 
yeai 1890 especially so The weather was exceptionally dry, 
with small pox and phthsis amongst the native population The 
West Coast reports geneyally ware also unfavomable in reference 
to the condition of resident Europeans, and at the principal 
ports quarantine regulations weie put in force consequent upon 
an outbreak of yellow fever in places situated t8 the south-west 
At Bonny ten deaths occurred from November to February out 
of a population of some*sixteen Eufopeans 





SYDNEY, a 

Royal Society of New South Wales, Septeħber 2 ——H 
C Russell, FRS, President, ın the chair —The following 
papers were read —On a wave-pfopelled vessel, by Lawrence 
Hargrave —Notes on a spontaneous disease among Australan 
rabbits, by M. Adrjen Loir —Notes on recent celestial photo- 
graghs, by H C Russèıl, F R S —Some folk-songs and myths 
from SamdÀ, by Rev G Pratt and Dr John Fraser —A quick 
filter without the aid@f pumps was exhibited and described by 
W M Hamlet 

October 7-H C Russell, F R S, Présidggm@ ın the chan 
—The followmg papers were read —Notes on the use, con- 
struction, and cost of service reservons, by C W Darley —Dr 
Fraser pfesented some myths and historical records from Samoa 
The myths had reference to an ancient practice of offering every 
day a human sacrifice to the sun, and to a chief called “ Malie- 
toa the Fierce,” and showed how that was sgopped The 
Ivstories were chiefly genealogies*of the hings of Manu'a 

è © PARIS 

Academy of Sciences, November 16 —M Duchartre in*the 
charr —On the secular acceleration of the moon and the varia- 


bihty of the sidereal day, by M F. Tisserand From the guthor’s | Amenica on the artificial production of ran e e 
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investigation t sees that the increase intthe length of the £ ° 


produced by tidaleaction is almos» the same ın “mount as the 
decrease resulting from the secular contraction of the earth d&e 
to its cooling, soghe leggthgof the sidereal aay remains practically 
invariable -On the research on the number of roots common to 
several simultaneous equations, by M mile*Picard —On the 
law of intensgy of lighe emitted by phosphorescent bodies, By 
M Henn Becquerel A correction to a formula given ww a 
previous paper —The heat of formation of hydrazing and of 
hydrazoic acia, by MMT Berth@lot and Matignon Aydyazzte— 
(1) Heat of solution of hydrazine sulphate at 10°6 is — 8 70 
cal per molecule (2) Heat of neutralizatygn (a) by sulphuric 
acid + 5 55 cal per equivalent , (4) by hydrochloric acid + 5 2 
cal per eqħivalent ydrazine 1s therefore a weak base com- 
parable to ferric oxide ($) Heat of combustion of r mol 

crystallized hydrazine sulphate = +1277 cal (4) Heat of 
formation 3N, H; = e 475 cal Aydsazete acrd—(1) Heat of 
solution of ammonium salt, = — 7 08 cal per mol (2) Heat 
of neutralization (d) by baiyta water 4 100 cal , (2) by am- 
monia +§2 cal. Hydrazoic acid, dilute, 1s comparable to 
amidobenzoie acid, superior to hyponitrous acid (3) Heat of 
combustion of the am salt + 163 8cal per mol at constant 
volume, and + 163 3 cal at constant pressure, by explosion in 
compressed oxygen (4) Heat of formation of am salt (a) 
crystallized ~ 25 3 cal , (4) in solution — 323 cal Heat of 
formation of the free acid im dilute solution = — 61 6 cal —Oxi- 
dation of nickel carbonyl, by M Berthelot (See Notes )— 
Tables of Vesta, by M G Leveau A compaiison of the meridian 
obsei vations made of the minor planet Vesta, from January to 
April 1880, with positions given in the Nautical Almanac, and 
in an ephemeris computed by means of M Leveau’s tables of 
this planet The tables aie founded on 5000 meridian observa- 
ettons made between 1807 and 1888, and the masses taken for 
Jupiter and Mars, respectively, are 1/1045 63 and 1/3,648,000 

The mean differences of position are greater in the Wazétzcal 
Almanacthar mM _ Leveau’s ephemeris, both in right ascension 
and declination —-On secular variations of eccentricities and 1n- 
clinations, by M J Perchot —On linear differential equations, 
by M André Markoff —On the dielectric power, by M Julien 
Lefebvre From experiments described, the following mean dı- 
electric constants have been derived sulphur (flower and roll), 
26, sulphur, cast i rolls six months previously, 3 9, 1ce, 
different specimens, 345 and 24, ebonite, 23, paraffin, 
brown, 21, white, 20, petroleum, x1 9, carbon bisulphide, 
17, spirits of turpentine, 15 The results agree fairly well 
with those obtamed by Gordon M _ Lefebvre also finds that 
the dielectric constant of sulphur increases with the time —On 
an application of photogiaphy to the polauscope, by MM 

Chauvin and Charles Fabre —Action of light on ruthenium 
peroxide, by M A Joly —Salts formed by oxygen compounds 
of ruthenium inferior to ruthentc and heptaruthentc acids, by M 

A Joly —On the 1odonitrosg and bromonitroso compounds of 
platinum, by M M Vizes —On the coloration of solutions of 
cobalt, and the state of its salts ın solution, by M A Etard — 
The nitration of silh, by MM Léo Vignon and P Sisley —On 
the umplanting of large pieces of decalcified bone to fill up losses 
of the substance of the skeleton, by M Le Dentu It has been 
found that pieces of decalcified bone substituted for a portion or 


' the whole of a diseased bone plays the part of a temporary support 


which, before disappearing, allows the pemosteum o1 the osseous 


' tissue sufficient time to 1econstiuct a new bone —On some 


i 


phenomena of reproduction of €irrhipedes, by M A Gruvel — 

On the age of the fauna of Samos, by Mr Forsytle Major —On 

a Neolithe fint working (e.plocfation) of a new type, by M 
Armand Vire ° 
BERLIN e 

Physiological Society, October 30 —Prof du Bois-Reymond, 

President, in the chair —Prof Gad reported on eap@.uments, 


* conducted wader his direction by Dr Schtscherbak, on the 


alteration of the movements of eating in rabbits which result 
from remova! of certain parts of the cerebrum 


es 

Meteorological Society, November 3 —Prof Schwalbe, 
President, ar the char —Dr Zenker spole on the*relation- 
ship of solar radiation, as ıt would really occur if the sun were 
directly overhead and there were notatiffosphert, to the actually 
existing and wbserscd temperatures of stations, taking mto ac- 
count their proaimity toeoceans and continents —Piof Hellmann 
made a short communication on the recent expe:im@nts m 


he. te Orr . 
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President, ın the chan —-Dr «Raps explaine@ certain modifica- 
bg ti@ns which he had introduced into his automatic mercurial 
air-pumps, and demonstrated the gctign ofthe pump on a 
Geissler tube, which he rapidly exhausted so completely that a 
e Rhosphoregcent let made its appearance in it —The Presidegt 
made some remarks on photograplfs of the human retina — 
Pref Kundt described Dr Zehnder’s new and simple differential- 
refractore an instrument by means of whicly the two rays destined 
to produse interference may be Rept some 50 to 100 cm apart, 
and be subjected separately to varying experimental conditions 


a a 
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DIARY OF SOCIETIES. 


LONDON ° 


THURSDAY, NOVEMBER 36 

Rovar Socrgry, at 4 30 —On Instability of Periodic Motion Sir William 
‘Lhomson, Pres R S —A New Mode of Respirationin the Mynapoda F 

. G Sinclair -Further Observations on the Gestation of Indian Rays J 
Wood-Mason and A Alcock —-On some Variations observed in the 
Rabbst’s Liver under certain Physiological and Pathological Circum- 
stances Dr Brunton, F RS, and Dr Delépine —On the Electromotive 
Phenomena of the Mammalian Heart W M Bayliss and Dr 
Starling 

INSTITUTION OF ELECTRICAL Enerngers, at 8—Description of the 
Standard Volt and Ampere Meter used at the Ferry Works, Thames 
Ditton Captain H R Sankey (late R E )and F V Andersen 

Lonpon Instrrution, at 6— On the Spread of Commerce in Europe in 
Prehistoric Times Prof Boyd Dawhins, E R § 

Camera CLUB, at 8 30 —Some Analogous Aspects of Painting, Pusic, and 
Poetry (Musical and Pictorial Illustrations) Rev F C Lambert 





FRIDAY, NOVEMBER 27 


INSTITUTION oF CIVIL ENGINEERS, at 7 30 —Modern Railway Carriages è 
Walter Clemence 
CAMERA CLUB, at 8 Retouching Redmond Barrett 


SATURDAY, NOVEMBER 28 


Rovar Botanic SOCIETY, at 3 45 
Essex FIELD CLUB, at 6 30 (at Loughton) —On some Ancient Lake Re- 
mains at Felstead, with Notes on other similar Remains in the District 

J French ~The Life-History of the Hessian Fly F Enoch 


SUNDAY, NOVEMBER 29 


SUNDAY LECTURE SOCIETY, at 4 ——How came the Great Ice Age? (vith 
Oxyhydrogen Lantern Mlustrations) Sir Robert S Ball, F 


MONDAY, NOVEMBER 30 

ROYAL SOCIETY, at 4 —Anniversary Meeting 

Society or Arts, a1 € —The Pigments and Vehicles of the Old Masters 
A P Laurie 

Rovar Microscopicar Socigery, at 8 —Conversasione 

ARISTOTELIAN Society, at 8 —Croll’s Philosophical Basis of Evolution 
Arthur Boutwood 

LONDON INSTITUTION, at 5 —Recent Progress im Astronomy (Illustrated) 
Sır Robert Ball, F R S 

Camera CLUB, at 8 30 —Lantern Evening 


e 

. TUESDAY, DECEMBER x 

ZOOLOGICAL Society, at 8 30—Notes on Transcaspian Reptiles G A 
Boulenger —Further Descriptions of New Butterflies from British East 
Africa, collected by Mr F J Jackson during his Recent Expedition, 
Part II Miss E M Sharpe Ono the Association of Gamasids with 
aan A D Mihael —Notes on the Bornean Rhinoceros Edward 

artlett 

InsriruTion of Civie ENGINEERS, at 8 ~Monthly Ballot for Members — 
Renewed Discussion ong Portlattd Cement and Portland-Cement Concrete 

e Messrs Bamber, Carey and Smith 


. WEDNESDAYP DECEMBER 2 


Sociery or Arfs, at 8 —Secondary Batteries G H Robertson 

ENTOMOLOGICAL SOCIETY, at 7 —Notes on Lycæna (recte Thecla) Rhymnus, 
‘Tengstraemig and Pretiosa George T Baker ~The Effects of Artificial 
Temperature on the Colouring of Vanessa urticas and certain other Species 
of Lepidopt@a Frederic Merrifield —On the Variation in the Colour of 
the Cocoons of Enogaster lanestris and Saturnia carpnı W Bateson 
{commypieated by Dr D Sharp, F R $ ) 


THURSDAY, DECEMBER 3 


CHEMICAL SOCIETY, at 8 —Ballot for the Election of Fellows -Phosphorus 
Oxide, Part II Prof Thorpe, F RS ,and A E Tu ton —On Frangulin, 
Part II Prof THorpe and Dr A K Miler -The Structure and Cha- 
ractaw of Flames A. Smithels and H Tingle —The Composition of 
Cooked Vegetables Miss K J Willhams—On the Occurrence of a 
Mydicatic Alkaloid in Lettuce T S Dymond—On some Metallic 
Hydrosulphides S degand H Picton ~-On the Physical Consti- 
tution of some Solutions of Insoluble Sulphides Harold Picton —Solu- 
tion and Pseudo-Solution H PictonandS E Linder » 

Linnean SOCIETY, at 8 —A Contribution to whe Freshwater Algæ of the 
Westef Ireland W West —The [ick Pest m Jamaica Dr W H W 

E Strachan 
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heer of Bab@ and Confusion of 
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e + fy a A P Lonoon ÒNSTITUTION, at 6—-The 
hysical Society, November 6 —Prof @u Bois-Reymond, "Tongues (Illustrated) Th G Pishi 


Camera CLUB, at 8 30-~O Toning Bromde Paper@and Transparencies 
(with Demonstration and Illustrations) A. B Dresser A 


FRIDAY, DECEMIER é - 


© 
grvstcan Society, at 5 —On a Permaneng Magnetic Field W Fi bhert. 
—Note on the Production of Rotatory Currents Prof Ayrton, F RS < 


GEOLOGISTS’ ASSOCIATION, at 8 —Supplementary Observons on some 
Fossi! Fishes from the Enghsh Lower Oohtes  Arthug Smith Woodward 
—Organic Matter as a Geological Agent Re? A Irving 

INSTITUTION oF CIVIL ENGINEERS, at 2 —Students! Visit to mspect the 
New Refrigerating Plant at Nelson's Wharf, Commeftml Road, Lambeth, 


Camera C1 us, at 8—Retouching Redmond Barrett 
e e 





BOOKS, PAMPHLETS, and SERIALS RECEIVER 
Booxs.—zLecons sur les Mégaux, and fase $ Ditte (Paris, Duno: rai, 


Hand-bookfto the Geology of Derbyshire, znd edition J M Mello (Bes > 
rose) —Annals of British Geology, z890 J F Blake (Bulga) —The Ouse 
og and Will, 


A J Foster (S PC K )—Hand book of Psychology —Fe 
J M_ Baldwin (Macmull‘h) -Index-Catalogue of the Library of the 
Surgeon General s Office, US Army, vol xu (Washington) —Elestricity 
tested Experimentally, 3rd_edition I, Cumming (Longmans) -~Problans 
in Chemical Arithmetic E J Cox (Percival)—An Account of British 
Fhes, vo: Parte F W Lheobald (Stock) —A Treatise on the Geo- © 
metry of the Circle W J McClelland (Macmillan) —Reast and Man in 
India J I Kipling (Macmillan) —Principles of Agriculture edit@d by 
R P Wright (Blackie) -~Elemgitary Inorganic Chemistry, new edition 

A H Sexton (Blackie) Euclid, Book XI A E Layng (Bigckie) 

PameHLets —Water and Water-Supply J Hopkinson (Hereford) — 
History of Libera J H McPherson (Baltimore)*—The Nuptial 
Number of Plato J Adam (Clay) 

Sgriats ~Zeitschrift für Wissenschafthche Zoologie, 53 Band, x Heft 
(Williams and Norgate) —-Cyclone Memoirs, Part 4, W L Dallas (Calcutta) 
—Journal of the Anthropological Institute, Noverrber (K_ Paul) —-Govera 
ment of India Meteorological Department, Monthly Weather Review- 
March and April 189r (Calcutta) Indian Meteorological Memeurs, vol iv, 
Part 7 (Calcutta) © 
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WELD GEOLOGY ©. 
Outlines y Field Geology By Sir Archibald Geikie, 
FRS (Lonfon Macmillan and Co, 1891) 
EOL®OGISTS, we are sometimes told, are a com- 
bataveerace Geologists may fearlessly allow that 
«the impeachment has a spice of truth init. They may 
take comfort when they reflect that no serious conse- 
=e. 


quences have ever followed from this tendency, in spite of 
“the facilities which the fornudable weapons they carry 
with thêm offer for pushing it to an extreme Their 
healthy out-door life prompts Banter, and the passes are 


e- apt to be so quick and keen that the uninitiated may be 


pardoned if they think the buttons are off the foils 
e The mettings of the Geological Society have witnessed 
many a sharp passage of agms It may be permissible 
to reall one A well known member of the brotherhood, 
safe long ago among the majority, of large and varied ex- 
perience, was indulging m just a httle brag about the 
broad areas he had surveyed The retort came sharp 
and quick from one whose quips and cranks are now alas 
e hear? no more “Where are your maps?” And the 
® © 
céntemptuous answer was, that the chief requisites fpr 
geological mapping were a stout pair of leg§ and souad 
wind Theré were elements of truth in this hively 
sparring, despite its extravagance 
It is a truism that need hardly be repeated, that geology 
cannot be learned without out-door work, and geological 
excursions are asnecessary item m all geological teaching 
But what do they amount to? There 1s a leader who 
knows the country well He selects a line along which 
sections follow one another in close succession The ex- 
posures are so plentiful and hear together that even the 
beginner realizes without difficulty the order in which the 
several rock-groups follow one above the other, and there 
are ample opportunities fo. mastering their lithological 
character and fossil contents A longitudinal section is 
readily constructed, and figures with more or less of mis- 
conception in the note-book of each “of the party An 
admurable start this But what is ıt compared with the 
mental discipline that goes Along with the making ot a 
geological map, and the gmp of the subject tha® results 
from this form of geological work? Tre is as much 
difference between the two as between thatdorm of sport 
which consists in riding Behind a pack of pounds who 
follow a trailed herring, and the stalking of deer in their 
native wilds * ° 
® Itifin mapping more than ın any of its other branches 
that geology rfSes to the level of an educational tool, 
Here there must be the instinctiveskiljgacquired by long 
practice, which leads the surveyor to select in his pre- 
liminary work the traverses most likely to give a broad 
view of the structure of the district he 1s working over, 
the patience which forbids, when the first rough sketch 
cemes to be filled in, thata single squaresyard of ground 
shall be left unvisited, lest some bit of evidence should be 


* missed , and the constructive power which pieces together 


the accumulated mass of multifarious data into® con- 
sistent whole Keenness of eye, neatness of hand, judg- 
+ ment, unwearied application, and chastened imagination 
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figure among the requisites for the work, and grow im 


strength as§t proceeds, Surely the finishing tough in a 
geologist’s educgtiqn is given by the making of a geo, 
logical map è $ 

That the art cannot be learned from books aloneg goes 
without “saying, that books can go but little gowards 
teaching it, may be safely maintained Butethere ıs no 
reason why a master should not give us ın Print all the 
aid that a book can afford, and lure us to the fascinating 
pursuit by an eloquent description of its charms And 
that 4 book wich dgals with field-geology has been found 
of service, and that geologists are not averse to hear the 
praises of their favourite employment, are proved by the 
fact that the little book on this subject by the Director- 
General of tHe Geological Survey 1s now in its fourth 
edition, 

The work 1s primarily addressed to geologists, but 1t 
appeals also to those who have no claim to so distinctive 
a title, and no wish for it It shows how much pleasure 
may be derived from an acquaintance with the science no 
larger than any intelligent person may easily acquue , 
how even this moderate amount of knowledge enhances 
the enjoyment of travel and of the daily walk But let 
the author speak for himself 


“To those who are fond of country rambles geology 
offers many attractions Few men are so unobservant as 
not to be struck, now and then, by at least the more 
salient features of a landscape Even in a flat, featureless 
country, the endless and apparently capricious curvings of 
the sluggish streams may occasionally suggest the ques- 
tion why such serpentine courses should ever have been 
But when the ground rises mto undulations, 
and bieaks out into hills or crags, still more, when, it 
towers into rugged mountains, cleft by precipices down 
which the torrents are ever pouring, and by ravines in 
the depths of which the hoarse streams ceaselessly 
murmur, one can hardly escape the natural curiosity to 
know something about these singular aspects of the 
landscape, when and how they arose, and why they 
should be precisely as they are” 


Our author goes on to say that “the day 1s now hap- 
pily past when the sterner features of the land awakened 
only a feeling of horror , when they were styled hideous 
and unsightly , when they were never visited save under 
the necessities of travel, and were always left behind 
with a sense of rehef” That the appreciation of the 
beauty of mountain scenery 1s a taste of modern growth 
can hardly be disputed It1s open to question whether 
the comforts of modern travel have not done as much fo 
foster it, as a scientific euriosity to know how the forms 
which charm our eye were produced Bit, however this 


may be, the awakening and the satisfying of such curiosity — 


are added items to the stock of pleasures which the lover e 
of Nature derives from her wilder aspects 

Some of the inducements to field-work Maving been 
thus attractively put forward, the author defines the aim, 
of the book The student 


eo 
“must betake himself to Nature from the, frst His 
lessons m the field should accOfMpany his lessons 
from the text-book or lecture-room, In many cases he 
must grope his way withoft fude or assistance 
The fo#owing chapters are offered for his help 
Their aim 1s to p&int out how observations may be made, 
what kinds of data should be looked for, what sort of 
evidence should be sought to establisif a conclysion, and 
e F° 
e + 


° 


pew of the book “the latter, apparently, has never been sus- 
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what teductions may be*drawn from particubar facts In 
short, they are to*be regaided as sign posts pointing out 
some®f the highways and byways of geological inquiry, 
, but leaving the n to perform the j@urneyin his own 


*&shion ” 

At*the outget it 15 Sica glear that, though some loca- 
‘ities supply more materal than others," even the most 
unpromising are far from barren pf intergst to those who 
have eyes fb see The necessary equipment is fully de- 
scribed, In additiongto the “cheese-taster” mentioned 
on p 29, the portable boring-agparatus devised by Bel- 
gian geologists has been found useful So much stress 
has been already laid on the value of mapping, that it 
will be enough to say that, in the authq’s opinion, the 
geologist “acquites by ita thoroughness of grasp attain- 
able ın no other way” It would have been well if the 
meaning fof contour lines, and the way in which hill- 
shading is used to denote the shape of the surface, had 
been treated of more fully The illustrations of the 
sinuosities of outcrop across uneven ground, on p Io!, 
are beautifully distinct, but nothing is said as to the value 
of models in making clear this point to the beginner Of 
course they tell most when he makes them himself a 
httle modelling clay can genera ly be obtamed , bet, in 
default of better material, an apple or turnip can be made 
to do good service In the very handy approximate rule, 
on p 116, for determining the thickness of a bed when 
its dip and the breadth of its outcrop are known, tt 15 not 
stated that the surface on which the breadth 1s measured 
must be horizontal, or, if 1t be an inclined plane, we 
must substitute for dip the sum o1 difference, as the case 
may be, of the dip of the bed and the inclination of thes! 
plane to the horizon The error committed in using this 
rule for a dip of 5° 1s alittle over 4 per cent in defect , ıt 
decreases as the dip increases up to 30° for that angle 
the rule 1s accurately true Fot dips over 30° the rule 
gives the thicknesses too great, the error mcreases 
rather rapidly with the dip, and at 45° amounts to 6 pei 
cent , for a dip of 50° it 1s nearly 9 per cent 

The great value of the book consists in this from 
beginning to end ıt embodies the experiences of one who 
has spent a lifetime in field-woek, and so it is full of 
“wrinkles” which could not possibly have been picked 
up in any other way Most of these anyone who has in 
aim fhe making of a field-geologist would sooner or later 











have found out for himself; but it 18 no small gain to 
the beginner to be put on ithe right track to start with, 
and to have his instructions conveyed with the hfe and 
freshness that practical acquajntance can alone give 
The present wyter feels proud that in one respect he can 
claim even a more extended eaperience than the author 


pected of beiffg an incendiary (see p 20), a fate which once 
befell him who pens this notice A H GREEN 





THE LAND OF THE LAMAS 
The Land of the*Lamas Notes of a Journey through 
Chind, Mongolkasand Tibet By Wiliam Woodville 
Rockhill With,Maps and Illustrations (London 
Longmans, Green, afi @o , 1891 ) 





M R ROCKHILL has for so ləng a time taken 
scial interest in Tibet that he 1s ableto speak of 


it as his% hfe Hobby” Accordingly, when, in 1884, he 
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was attachêd to the U $ ode t Peking, he looked? 
forward with pleasure the chande of e®ploring «the 
country, and he began to make the best of all pregai at 
tions far the undertaking by stydythg the Tibesen: 
elanfuage At this he worked for fou years, dunung 
which he also gave some time to tife study of Chinese 

In the winter of 1888 he resigned his Bost of Secretary 
of Legation, and made 1eady for his lon@-anticipated 
journey He determined to enter Tibet fgom,the north, 
and started from Peking on December 17 The choice. 
of this route made it necessary for him to make in the 
first instance for Lan- ~chou, the capital gf the province 6" 
Kan-su , 
with two carts, with two mules to each, to take &jm there ° 
in thirty-four days Forevery day over this they were to 
pay him two taels, he giving them the same amount fore 
every day gained on the date agieed upon This plan 
worked admirably, and he reached his destination two 
days ahead of time The distance was 1350 miles 

Fiom Lan-chou, Mr Rockhill advanced to H#-ning, 
the residence of the Chinese Imperial Controller-geneial 
of the Koko-nor, an official known to the Tibetans and 
Mongols as the Amban As this magnate was strongly , 
opposed to foreigners, Mı Rockhill made off from Hsi- 
ning as soon as possible, gomg to Lusar, a villagt neare 
Kumbum Kumbum is a great religiSus centie, and” he 
was fortunate enough to be prese&t®on the 12th of the 
first moon, when the Chinese in every village and town 
of the empire celebrate the dragon festival After 
looking through one of the temples, he and those who. 
accompanied him walked 1ound it, keeping it on the 
right hand—“‘a mode of showing ræpeçt for sacred. 
things observed in all lamast countries ” “At a lamaseny 
1n the neighbourhood, where he found a native, who had 
taught him Tibetan at Peking, he had much pleasant 
talk with various lamas ‘These authouities were, he says, 
“immensely amused” by what he had to tell them about 
esoteric Buddhism and the Mahatmas 

Mr Rockhull’s final preparations were made at Tankar, 
the most westerly border town in that part of Kan-su 
From this place, with his men, he set out on March 24, 
1889,eand was s@on across the frontier His intention 
was to visit Lh’asa , and had he succeeded m carlying 
out this plan, his narrative’ would probably have taken 
rank mmong the foremost modein books of travel 
Unfortunatelye the difficulties in the way proved to be 
msuperablepand he was obliged to content himself with 
a much lgss ambitious enterprise The first country 
traversed by the party was Koko-nor, their route taking” 
them past the northern shore of thé great lake from 
which the region derives its name This lake @ some 
230 miles in circumference, and its Mititude 1s about 
10,900 feet i a level Looking at it from a low 
pass to the north-east, Mr Rockhill describes ıt as “ 
glistening sheet of ice, stretching as far as the eye could 7 
reach to the west, and bounded to the south by a range 
of high, bleak mountains with snow-tipped peaks” To 
the north andevest of the lake there is fine grazing-land, 
which 1s watered by many streams Here nomads find 
excellent camping grounds in swalesand hollows, which, ` 
afforé protection from violent west and north-west winds 

Afte: leaving Koko-no1, the party passed ın a southerly 
ditectione through Ts’ardam, crossing the, Timurté 


so he arranged With a cart firm to supply hım? ~ 


. 


~y unfaygurable, accounts 
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Motntains, Beyong wihen of den “entered the® desert vf 
Koko Beilehe Staring from the village of Shang, m 
Te’aidam, Mı Rockhill explored a district which 
Pryqvalsky did nét fhd It convenient to visit Fere he 
followed | the course Sf the Yohuré, on the left bank®of 
which a%ange of mountains culminates in a peak which 
Mr Rockhilf estinfated to be between 17,090 and 18,000 
feet above se@level This peak he called Mount Caroline 
The distrigt wgs everywhere “literally alive with game,” 
yak and wild asses being particularly plentiful Of the 
Mongols of Ts’aidam, Huc and Prjevalsky have given 
Mr Rockhill found them 
‘honest and hospitable , and hê says they are auch more 
*devout Buddhists than the Koko-nor Tibetans Among 
the latter, the laity “do not Ubther themselves about 
praying, thinking that they pay the lamas quite enough 
to do all that 1s necessary for then good,” whereas the 
Tsaidam Mongols “aie continually mumbling prayers, 
twirling prayer-wheels, or perhaps doing both at the same 
time” At Shang a pole supporting two prayei-wheels 
was attached "to the roof of nearly every house The 
wheels were put in motion by the wind, which was caught 
by a simple arrangement of wooden cups fixed on the 
ends of horizontal sticks, and looking "lke our anemo- 
emeter? 

* Fiom Ts’ardam“he party entered North-Eastern Tibet 
and here they“traverseal for the most part a bleak country 
until they wêre some way beyond Jyékundo The 
country between the range to the south of Alang-nor and 


kd 





\ 
> 
Jumper and pme trees grew on thefnountains, while by the 
roadside wene plum, gooseberry, honeyfuckle, and other 


shrubs, the fragrance of their blossoms filling the af A 
bro ok flowed b etweelt banks covered with soft green gragse 


“powdered over with little white hd pink flowers” e 


During the remaifider of the*ourney Mr Rockhill” was, 
often troubled by the lamas, but in ofher respects hf diffi- 
culties were less*formidable The route pasSed through 
many villages, and he often has occasion ‘to express 
admiration for the charm of the scemery Advancing ina 
south-easterly direction, fe came to Dérgé, the richest 


| agricultural and mazfufacturing region of Eastern Tibet, 





and the most densely populated. It1s especially famous 
for the eacellente of its metal-work Mr Rockhill spent 
some days at Kanzé, the chief city of the Horba country, 
the inhabitants of which seemed to him the best-looking 
people he had seen in Tibet Lu, the Chinese official 
stationed at Kanzé, warned him that he might encounter 
serious dangers beyond that city, and insisted on his 
taking an escort of four Chinese soldiers Talking of wild 
tribes to the north of the Horba country, this official 
assured Mr Rockhill that men in a state of primitive 
savagery were found in Tibet Lu himself had seen a 
numBer of wild men who had been driven out of woods 
by a forest-fire on the flank of Mount Ka-lo, east of 
Kanzé “They were very hairy, their language was 
incomprehensible to Tibetans, and they wore most 
primitive garments made of skins He took them to 
belong to the same race as the Golok, of whom many 


the source of the Yellow River has an average altitude of | hved in caves m a condition of profound savagery ” 
' From Jyékando to Dawo, Mr Rockhill followed the 


about 14,500 feet , and at this height the horses and dogs | 


soon showed sigas of greatfatigue “We felt no brighter ° 
{han the anfifals,” says Mr Rockhill, “our clothes | 


seemed to weigh tons, our guns loaded us down, and 
walking, “even on the level, was such a violent ‘effort 
that perspiration poured down our faces” They were 
repgatedly wirned that ıt would be impossible for them 


to cross the Dré Ch’u or upper Yang-tzu Kiang The > 


passage, however, was effected without serious difficulty 
At the point where theyefirst saw it, the river was of a 
beautiful blue colour It was about 120 yards wide and 
20 feet deep, and flowed swiftly bemveen high, bare, 
reddish mountains South of the Dié Ch’u they crossed 
the Zonyik Valley* (altitude, 6,300 feet), at the head of 
which they saw twelve argal, a kind of sheep waich is 
said to be not uncommon in the wilde» gorges along 
the river The snow was so deep, and any exertion so 
exhausting, that Mr Rockifill did not try to ggt a shot at 
them Beyond this valley the party came to Taglung-la, 
gende, 16,850 *feet), the highest pass crossed ın the 
ourse®of the whole journey 
Jyékundo pro®ed to be a pretty place, nestling at the foot 
of a high, steep hill crowned with the eprightly nage 
walls of a lamasery After the fatigues the party 
undeigone, Mr Rockhill wished very much to spen 
week or two at this village, but the abbot of the 
lamasery, who was the chief of the district, was so 
betterly hostile that:they had to departingiaste During 
the first day’s journey Beyond this point the county 
” remained bare andebleak , but when, on the following day, 
they entered the Dren-kou valley, which leads dowi to the 
Dié Ch’u, the scenery “changed asıf by magic” They 
+ found themselves in a fertile and picturesque gjen, where 
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route which had been taken by Pundit A— K—, o1 
Krishna,in 1882, but from Dawo to Ta-chien-lu he chase 
a different way, and thus had an opportunity of studying 
a new section of country, which he carefully describes 


At Ta-chien-lu, his travels, so far as Tibet was con- * 


ceined, came to an end He had still before him, how- 
ever, a long journey in China, and of the more striking 
part of it he gives‘an excellent account, presenting with 

special vigour the incidents of a trp down the Yang-tzu 
Kiang, which had “just enough of danger in ıt to give ıt 
zest” 

Mr Rockhill writes simply and clearly, and geo- 
graphers will sead with interest all he has to say of the 
more remote regions through which he passed His 
remarks on the people are not less valuable Itis stated 
by Chinese writers of autharity that for every family in 
Tibet there are three Jamas, and Mr Rockhill does not 
believe that this 1s am exaggerated estimate From 
Jyékundo to Ta-chien-lu, a distance of ab8ut 600 miles, he 
passed forty lamaseries, in the smallest gf which there 
were 100 monks, and ın five of them from 2000 to 
4000 Their landed property is in many cases enormous, 
and their serfs and bondsmen swarm These are four 
lamaist sects, called by the Chinese, yellow, red, black, 


| and white lamas, but the laity do not attribute much 


importance to the differences betweer®them In Eastern 
Tibet there is also a creed known “ts “Bon” “It repre- 
sents the pie- Buddhist Shamanism gf the country The 
“ Bonbo” are held in great Stofn by the lamas, but as 
their charge for “ beating the drum ” 1s exceptionally low, 
they are readily invited to the houses of the common 
people for religious services . ° 
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Mr Rockhill 1s ef opinion that polyandrous marriages, 
although frequently met with, are not by any means so 
pumerous in Tibet as we have hiphegto bgen led to 
_ Suppose Polyandrsy exists only in agricultural districts, 
“and he suggests that it 1s maintained there because the 
tillable gands are of small extent, and every family feels 
it to be impertant that the ancest tral estate should not be 
divided Té&is however, as he himself points out, can 
at best explain, not the origin of polyandry, but merely 
the fact that the custom 1s still, permitted to survive 

We may note that the illustrations are”excellent, and 
that two good maps make it easy for the reader to trace 
the author’s route 


vage 





SCIENCE AND BREWING 


A Text-book of the Science of Brewing By E R 
Montz, Ph D , and G. H Morris, PhD Based upon a 
Course of Six Lectures delivered by E R Moritz at the 
Finsbury Technical College. (London E and F N 
Spon, 1891 ) 

Bas G is an industry which, as a rule, does not 

excite the interest m scientific minds that itede- 
serves The reason is difficult to explain, for there ıs 
no industry which involves more problems of general 
scientific moment, or makes more varied calls on the 
different scrences As an illustration—noting very briefly 

a few points in the manufacture of beer—we have in 

malting a study of the embryological development of the 

barley plant, and the secretion and use by the growing 
embryo of those curious enzymes which render both the 
carbohydrate and proteid food of the endosperm avail- 
able, ın the mashing, or mfusion of malt with water, we 
meet with the action of the enzyme, diastase, upon starch 
involving some of the most complex molecular changes 
known, and in fermentation, produced both by the 

Saccharomyces and Bacteria, we have all the interest- 

ing difficulties connected with the morphology and 

zymotic powers of these organisms It 1s evident that any 
technical scientific work on such subjects as those just men- 
tioned, involves questions of the gneatest general scientific 
interest,and touches on points at the extreme limit of 
our present knowledge, consequently, ıt 1s not surprising 
te find that science owes some most important advances 
to scientific workers in the field of brewing For 
instance, our knowledge of the constitution of starch, 
and the changes it wergoes during hydrolysis by the 
action of acids and diastase, 1s almost entirely due to the 
researches of CgO’Sullivan and of Horace Brown, both 
connected with the industry of brewing 

Dealing, th€n, as the science of brewing does, with 
some of the #host complex problems known, investiga- 
tions in this field of work carry with them more than 
ordinary technical interest, and should excite moire 


“general interest in the scientific aspect of the industry 


than seems to be agcorded to ıt at present <A perusal of 
Drs Mosta and Mgrris’s “ Text-book of the Science of 
Brewing” has mduced us to make these remarks, for 
contained in this w8rk eefind for the first time a lucid 
and correct account of the important scientwic prin- 
ciples myolved in the brewing indusfry, and the work 
that has þeen dgne upon them Although, of course, 
mainly watten for technical purposes, the authors have 
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treated the whole of their qubjectat sychk a manner that 
the book undoubtedly has a general sciéntific vflue beyond 


eS 


the circle of those for whom it 1s maiply , intended We’ 


are sure hat anyone wishing to look wp such subjects % 

starch and its transformations, or fermentation, wouid do 

; well to consult this work, for, apart from theeadmirable 

| résumés of our present knowledge on such subjects, the 
e 

abundant references given, to the authors qfoted, are 

themselves of much value 


guide to the scientific principles of brewing, nothmg m 
the least worthy of such a name having been pebished , 

and the unfortunate student of this subject has been” 
compelled to attempt the almost impossible tasKeof col- 
lecting his information from a literature scattered far 


or how to select the good from the bad when it was 
done His difficulty is now over, we are pleased to saya 
for in Drs Moritz and Morres’s work we find a technical 
guide that ranks with the best of those written on any 
subject, and we feel sure that it will assist in a marked 
way 1n spreading a more general knowledge of the real 
principles of the brewmg mdustry One aim of the 
authors has been, not only to lay before their readers the 
present state of scientific knowledge with regard to "brew, * 
ing, but also by their experience as brewers to draw 
practical deductions from this knofviédge „This part of 
their subject they have approached in a very fair and 
impartial spirit, and they have not hesitated to call 
attention to those points on which knowledge is at 
present too restricted to justify drawing deductions of 
any value. Those who are acquainted with the guasr- 


Hitherto there has been great want of a technical 


and wide, with no guide to teach him how to do it, +e 


scientific writing that prevails in some of the brewingy 


tiade periodicals, will thoroughly appreciate this We 
trust that the appearancegof Drs Moritz and Moyris’s 
work will raise the general tone of technjcal brewing 
literature, an end much to be desired è 
In attempting to write a text-book bringing the scien- 
tific principles and the practice of brewing together, the 
authors undertook a difficult task, and one that could 
only be done by | those who have a thorough grasp of 
both Branches of*the subject They have been most 
successful in their effort, and we commeng therr work 
to the notice of all students of brewing, and to all those 
brewer who take a rational interest in their own busi- 
ness, such cfhnot fail to derive much benefit from a 
careful study of ıt 





A THEORY OF GRAVITATION 


Fresh Light on the Dynamic Acton and Ponder@sity of of 
Matter By “Waterdale” (London® Chapman and 
Hall, 1891). eq * 

SHE ouginal aim of this work was the discovery of 

some reason, other than the hypothesis of attrac- 

tion, to account for the gravitation of one body towards 
another 

The writer hus takes up he subject of gravitatién 

where ıt was left by Newton two hundred years ago 

The “ Principia” concludes with thes® words— . 





“Rationem vero harum Gravitatis proprietatum ex 
Phgnomenis nondum potui deducere, et Hypotheses 
non fiongô Qucqud enm ex Phænomenis pon de-° 


> 
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dusitur, Hppothes? vocanda est, et Hypotheses, seu 
Metaphysicee, se« Physica, seu Qualitatum occultarum 
s@p“Mechanicay, ut Phrlosophia Expertmentag locum 
non habent ” ° 


° 
“ Adgicere jam liceret nonnulla de Spiritu quodam sub-* 
$ q 


tihssim6 cospora crassa pervadente, et ın usdem latente, 
cujus vi et actionibus partıculæ corporum ad minimas 
distantias s@mutuo attrahunt, et contiguz factee coherent ” 
“Sed heecpaucis exponi non possunt, neque adest suffi- 
ciens copia Experimentorum, quibus leges actionum hujus 
“Spiritus accurate determinarı et monstrarı debent ” 


~= Now the present work of “ Waterdale” ıs all Hypo- 
*thesis from beginning to enf, and there 1% no careful 
. detailed experiment to be found described in the book, by 
which the various Hypotheses brought forward by him 

9 can be tested 
At a first glance the theory seems a revival of the 


Cartesian Theory of Vortices, advanced in Newton’s day ! 


by Descartes to account for the motion of the celestial 
bodies) and the difficulties attending this Theory are 
pointed out by Newton in his “ Scholium Generale ”— 


“Hypothesis Vorticum multis premitur difficultatibus 

Ut Planeta unusquisque radio ad Solem ducto areas de- 

° scribat tempor: proportionales, tempora periodica partium 

a Vortias deberent esse in duplicata ratione distantiarum 
a Sole,” &c ° 


This ancıept theovyes attributed by our author to F 
Major, ın his fecent work, “Spacial and Atomic Energy,” 
Parts I and II , but the author himself gives, as the 
primary reason for gravity, the mutual shelter to opposite 
wave-energy afforded by two spheres or bodies, and now, 
if “ Waterdale” i¢ anxious to convert the scientific world, 
he must utilize the quantitative theoretical results, worked 
out by Lord Rayleigh, on the Apparent Attraction due 
to Vibration - 

The book abounds with cufious unfamiliar dynamical 
expressions, Such as veal, vested, zmposed, and specifie 
ponterostty, force of diversion, rectangular velocity, con- 
centering preponderating energy, film of transplacement, 
&c , of which no definitions are given, and altogether 
the treatment 1s unconventional in the extreme 

“Waterdale” concludes by asking that the question of 
mechanical perpetual motton should be reopened, and that 
pure mathenfatics*should bê once more applied to the 


subyect— . 


“ Perpetual motion has already been franted to us 
By the burning of coal and evaporation of water we have 
work performed for us by Nature Perpetuate the pro- 
cess, and the work ıs also perpetuated We have many 
ways of acquiyng,this gift from Nature’s stores, and one 
Pore possible method need not startle the human mind ” 


This method af guvasz-scientific argument is familiar to 
us, in the newspapers, in the account and explanation of 
Spiritualistic Phenomena r AG G; 





* 
OUR BOOK SHELF 


Indischer Ozean em Atlas die Phystkalschen Verhalt- 
msse, und die VerkehrseStrassen darstellend (Ham- 
burg Deutsche Seewarte, 1891 ) 


‘THESE maps of méteorological and other physical data 
for the Indian Ocean, while giving a very fair idea Of the 
prevailing conditions, are scarcely equal to the scientific 
«requirements of the present year of grace . . 
While®it may be freely confessed that our knowledge 
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of the area dealt with is yét very imperfect, and thgt the 
scale of this handy atlas does not permit of great refine- 


fairly be taken A few instances may®*be given 

In the map of genéral depth no indicatioi®1s furnished 
of the extremd sparseness of the spundings fromewhich* 
the various coloyred areas are drawn e 

The current charts afe depicted with a hagdness and 
regularity with regard to the different streams that are 
scarcely consistent with nature éhe ever-varying cir- 
cumstances of the nfonsgons render the currents of this 
ocean especially chapgeable, and ıt would be preferable 
to indicate this characteristic by hnes more broken In 
the sheet of the north-east monsoon period, the meeting 
of the two mair currents on the East African coast never 
takes place sœ far south as is shown, nor ıs there any 
jJustificazion for the peculiar direction of the line between 
them to the eastward 

It 1s a bold thing to attempt to portion the sea into 
| areas of definite surface specific gravities The data are 
very scanty 

The pressure charts, which are given for the same 
months as those published by the Meteorological Office, 
and the map showing the relative prevalence of winds, 
are good, but here again the absence of the data on 
ae the various quantities in different areas are 
founded 1s a serious flaw 

The different maps are well got up, and bear further 
witness to the general excellence of German lithography. 





Mecharucs for Beginners Part 1 Dynamics and Statics, 
By the Rev J B Lock (London Macmillan and Co, 
1891 ) 

Mr Lock states that the work before us contains the 

more elementary parts of the dynamics of a particle and 

Pof the statics of parallel forces, arranged with some 

additions fiom his “Elementary Dynamics and Statics,” 

The aathor’s mode of treatment will be familiar to many 

of our readers, and we need hardly say that Mr Lock 

slurs over no difficulty that presents itself to the young 
studert of this difficult subject We have read the whole 
of the text with much interest, and pronounce ıt to be ex- 
cellent A boy who has gone through this, and worked out 
the examples in the manner shown him by the author, will 
be well equipped for more advanced treatises A novelty, 
to which Mr Lock draws attention, 1s a new form of 
“ that proof of the formula of accelerated motion which 
depends upon the idea of average velocity” Thas proof 
appears to be a satisfactory one There ıs an interesting 
combination of Morin’s and Atwood’s machines, whch 1s 
hkely to furnish’a useful illustration to students The worl 
1s split up into eight sections—rectilinear motion, motion 
ın one plane, forces acting at a point, parallel forces, 
machines, uniform motion ¢n a gircle, energy, and the 
pendulum Thearrangement has been made to meet thé 
special wants of the S@ence and Art Department It 
1s suited for any junior students Articke 16 appears to 
us to be likely to be too difficult for a boy , if so, he can 
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ments, ther@ are®many details to which exception mag * 


él 


pass on, and retuin to it subsequently ‘We have not “=e 


worked out the examples which accompaigy the several e 


chapters, and to which answers are given atthe end The 
following errors we have noted p 17,1 8 up, dele ain 
azT,p 19,1 5 up, the first 2 N’s should be N’, p 20, last 


line, for 252 read 162, p 52,1 1, 1t would seem to follow * 


that ` when one mass meets another mass of the same 
velocity ” they would not be said to zzgenge What would 
they be said todo? P 67, the term resolute 1s defined, 
reference might be made to p 92 ‚ep. 68, 1 1, dele a, 
p 72,1 8 up, forQ read H, # 94,1 7, for an = read +, 
p 11s, le 7 up, read 10~%, p 139, 1 2, for 4 read 3, 
p 208, last line, n&merator, for cos a read sina, P 208, 
1 20, supply g, p_ 246, 1. 8 up, for second g read g, The 
greater number of these errors are trifling, and, will not 
] give the private student much trouble , we have pointed 
e 


E 


themeout because we know what a stumbling-block even 
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shght mistakes are to such students » Their reverence for | 
Printed results ıs often wonderful fhe ufility of Mr 
Lock’s “ Higher Tfigonometry ” ıs greatly hindered by the 
number of Wpographical blunders* » | k 
Geographyeof Deland By 


. ° 
The Physwal Geology and 
i Second Edfuon (London 


Edward Hull, FRS 
Edward Stanford, 1891 ) 


THE first edition of fhis book wasgeviewed in NATURE 
rather more than thirteen yedrs ago (wol avin p 354) 
Of the second edition, which wift be welcomed by all 
students of the subjects ıt deals with, we need only say 
that Prof Hull has embodied in it the additions which 
have lately been made to our knowledge of the geo- 
logical structure of Ireland The more important of 
these additions he sums up under the following heads — 
(1) The determimation of the occurrence of Aichzan 
rocks in certain districts of the west and north of Ireland 
(2) The determination of the peculiar relations subsisting 
between the Lower Devonian (or Devono-Silurian) strata 
and the Upper Old Red Sandstone and Carponiferous 
series of the southern districts (3) Additional evidence 
regarding the relative ages of the trachytic and basaltic | 
lavas of Antrim (4) Evidence of the invasion of Ulster ‘ 
by a great ice-sheet from the Giampian Moutitains 
of Scotland during the earhest stage of the Glacial 
period 


The Ouse By A J Foster, MA (London 
for Promoting Christian Knowledge, 1891 ) 


In this little book the course of the Ouse 1s traced from 
its sonce to the point where it enters the sea, and some 
account ıs given of the various elements of interest that 
are to be met with on the way The idea ıs good, and 
the author has worked ıt out skilfully Any boys or girls 
who may 1ead the volume will find at the close that 
they have obtained fiom it much sound geographical 
knowledge, 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents Nether can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thes oF any other part of NATURE 
No notice rs taken of anonymous communications | 


bat A Difficulty in Weismansism 


In your number of October 29 (vol xlv p 613), Prof 
Hartog depicts a dilemma im which a study of Weismann’s 
theories has placed him e 

Prof Hartog sums up the main points of Weismann’s theories 
in five theses, but, considering the great importance which the 
latter at aches to the operation of sa‘usal selection, he might 
well have addef a szxth to the hist 

There can be no doubt that, of the two hypotheses brought 


p 
Ze forward ın the letter, hypothesis B 1s the one adopted by 


Weismann f@ the explanation of the problems of heredity 
We are therefore not concerned with hypothesis A 

“ Accotding to hypothesis B,” Prof Hartog states, ‘the 
Ahnenplasmas of all Metazoa being similar and Protozoan, if 
the numèers are equal and the shuffling fair, any two parents 
may beget any offspring whatever , a honess might be 
expected to bring forth a lobster or a starfish, &c ” 

What dbes Prof *#artog mean by far shugiing? Swely not 
such shuffling as 1s resorted to ın the game of whist, but such 
shuffling as he himstlf dgescgbes in thesis 4 He states here 
that the “process ıs comparable to the shuffling of two packs of 
cards by taking half from each and goiming the talons or 
remaingers to form a new pack ” 

It surgly canngt be imagined that Weismann ever intended to ! 
assert ghat with each sexual act there was a rearrangement of 
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the Ahnenplasmas P i to the shing ofa pack of gards- 
during the game of whist r * 
Did he anywhere aseit this, we should yaturally eapeet him 
pelete that a lioness might as well bang forth human bgs 
obsters as normal cubs 
With the evolution of sexuality, éhe excessively humerous 
Abnenplasmas of our variable Protozoag anc&tors became 
arranged ın more and more complex, ever-varying combinations 
At the very outset, natural selection operated e variations 
(due to the combinations) most advantageous tg thg species were 
perpetuated Unfavourable variations involved extinction It 
1s the special combination of the umts of ancestral germ-plast 
which predetermines the structure of the mature mdividual 
This combination, of course, 1s very clos@ly relatgdatcorne TWO” 
combinatio from which it frose, and it 1s just this closeness JË 
relationship which prevents us from supposing thgt a lioness, 
can ever produce anythimg but cubs Changes nt the com- 
binations are only slowly effected The influence of the mogher 
ts due to the fact that one-half of the maternal combination 1% 
present in the offspring, ana similar statements can of couse be 
made concerning the influences of father, grandfather, great- 
grandfather, &c ° 
Do not these two considegations—(r) that the nature of the 
individual depends upon the fecudiar combination ofeumts of 
ancestral Protozoan germ plasm, a combination very closely 
related to two previous ones (owing to the fact that, in sexual 
union, two halves of immediately preceding combinations are 
united to make one whole) , (2) that the operation of natural 
selection provides for the exzinetzon of useless, and the py eser va- 
tion of useful variations—affoid to Prof Hartog the means of 
escaping from his dilemma? e A H TROM» g 
è Penarth, Cardiff, November 14 
e 


to 





TH contributions of Mr Trow and Dr Poulton to this 
discussion rende: necessary an explanation that should, perhaps, 
have accompanied my first letter After rough-diafling this, I 
felt misgivings lest I might have miscgnceived Weismann’s 
meaning, and set up a man of stiaw to hnock dewn Accordingly, 
I wrote to Prof Weismann to ash if I rightly understood Ins 
meaning explaining wy object in doing so, and be answered 
my queries with gieat kindness, courtesy, and fulness As I 
wrote back to him, I then th@ght it better, relieved fom imy mis- 
giving», to state the point without reference toghis letter But 
Mr lrow and Dr Poulton have both blamed my use gf the 
word shuffling, and appear to think that my hypothesis A is a 
purely imaginary cuuception of the straw man order: I hope, 
therefore, 1 shall not be accused of having wilfully kept a trump 
card up my sleeve if 1 now quote the two es ential passages of 
Prof Weismann’s letter, which were written in definition of the 
polnes at issue @ 

“Ich denke mir dass das Keimplasma eines Individuum’s aus 
einer gewissen Zahl von Einheiten besteht, welche unteremander 
sebr ahnlich, abe: nicht gleich sind Die Unterschiede zwischen 
ihneientsprechen meist den Unterschieden zwischen je zwei Indi- 
viduen dersellaen Species Fedes der selben wurderm Stande san 
en Pe Hs det Ast hervor stbsingen falls es sich zu de dast 
nothigen Masse verveelfaltigw: Lonnie oder wurde” The 
sentence & have italicized corresponds, I think, very fatrly to my 
hypothesis A “Each Ahnenplasma unt corresponds to an 
individual of the species itself, and if puteunder suttable trophic 
conditions would, singly, reproduce such an individyl” @r 
Poulton writes “I agree with Prof Hartog in considering ıt 
{Hypothesis A] as valueless” Iam far from considering any 
hypothesis as valueless which upsets a wrong theory of which it 
shoula be the maMstay 
© Prof Weismann goes on ‘‘Sie honnen ganz wohl die 
geschlechtliche Fortpflanzung mit dem Mischen emes Kartenspiels, 
vergleichen, aus dem immer die Halfte der Kaiten entfernt wird 
Nur ist nicht zu vergessen dass die Karten selbst nicht vollig 
unveranderlich sind” It ıs obvious that Piof ‘Weismann 
accepts the pe€uliar mode of shuffling I have described (not the 
ordinary mode at whist), as a fair illustration of his conception 
of fertil zation and its antecedents He always speaks of cot 
dinagions in his “ Essays,” and not fer mutations The reason 1s 
obvious the figured elements of the 11 ng nucleus are constantly 
changing their relative position, and it is these that are the 
Cutwarde and visible sign of the mysterious angestral units. 
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Hence Dr PSultons erf pretty k§leidoscope simile involves | ancient chroniclts of Tezozomoc, who, in deseribing the drill of . 
mew suppositioMs, whick are worse than gra.uitous because they | the soldiers, relates ‘how their chiefs ordered them oy in 
involve throwing ovesboard the very facts on which the theory | canoes to practise throwing spears at flying ducks before engag- 
was pinay based T 1s plam rhat Da He sen oes very mg the Snemyn wakat »” Mrs Nuttall was enabled to trace « 
much further in admitgng the changeabılıty o e ancestral | by means of a careful study of a MS editen of ‘‘ Sahagun’s 
units than his disciples are willing to do , ana I have shown that » Historia,” pieserved in dhe National Library at Piewice the 
hypothesis A involves the conclusion that these aie indefinitely i complete evolution of the atlatl frofm the simple form used by the « Py 
changeable, nêt meraly ‘not completely unchangeable,” as Prof zanve hunter e launch the harpoon with to or three barns at the 
elsmann writes sh or water-fow] @& the laggons This had a cord &ttached to 
Another foint for consideration is that we can hardly retrieve the game “© Minus the cord, the spear-throWer became J 
doubt the mongphyletic ongin of Metazoa, and that, at | part of the necessary equipment of every soldier of a certain 
pet excepting Coelenterates and Sponges, they all onginated grade,” and was used with fatal effect#as Bernal Diaz most 
Momi same one pens form The Protozoan ancestors of astmo states, opposing the advance of the Spanish 
tis form must have belonged to the same species with one | adventurers Elaborately decorated forms first became the 
ora nd then epresentative, ancestral units cannot have | emblem of chieftaship, and ultimately symbolic of the Aztec 
Been more different than the members of a sifgle species | deities, and were borne aloft by the chief-priestly warnor and 
P 3 y priestly w 
Hence, without selection, the germ-plasm composed of a number | representative of the gods in ceremonial processions The 
of these unfts associated together would give an average resultant, | maximum of development was attained in the symbolic ‘blue 
so that the majouity of individuals would be more similar than | atlatl” or “blue serpents,” inlaid with gold and richly decorated 
éhe ancestral units of their germ-plasms, and amphigony would | with feather-work, described as “ bishops’ crosters ” by Cortes, 
produce uniform offspring on the whole Divergence from | who sent specimens presented to him by Montezuma IT to the 
the average type could only occur by the dupucation or further | Court of Spain Some examples are still preserved im the 
repetition of single ancestral umts of special character, and | Ethnographical Museums of Berlin and Vienna, and in the 
these variations would be the meterial for natural selection to | British Museum 
act upor? Thus, among words of eleven letters, such a word as It was in the course of these researches that Mrs Nuttall , 
abi acadab: a, with its 5 a’s, 2 b's, and 2 7’s, woald havea marked | made the important identification of the atlatl “as the h.therto 
diveigence from the type as compared with groups in which no unrecognized weapon” grasped by the warriors sculptured on 
letter occurred twice over! If, then, natural selection goesonto | the “so called sacrificial stone of Mexico,” and also by the 
,form a species accoiding to Weismann’s theorv, it can only do vanop depicted ın Stephens’s illustrations of the das 7elefs 
so by eliminating certain ancestral plasms and duplicating or | adornmg the ruins at Chichen-[tza in Yucatan The different 
{urther repeating others to take their place Once an ancestral | myths relating the invention or ongin of the aé/atd are col- 
‘plasm eliminated ın tle formation of a race 11 can never be re- | lected and explained, and the following very practical philo- 
introduced, or Soe new one ao as soon awe aren logical derivation oi tie name est offered by her as a 
certain membe of a 2idtp of limited number we geduce the | suggestion supported by a series of careful analyses — 
possible number*of permutations or combinations that can be ‘t The Aztec word aliati, or atdatl:, ıs intumately connected 
jormed from that group Anyone with a fair head for the work, | with the verb ‘Jaca = to aim, to thiow, orcast From this verb 
an d a Todhunt ers z< Algebra,” can see for Hien how very rapidly pines sence of wards 7 formed, a ‘tailacalath = the act of 
the numbe: of combinations is reduced in this way us rowing, e Hatlaxtie = the object thrown, Zľaliçani = 
natural selection could only iesult in arrangements of ever- | thrower ” The name atlacatl—a synthesis of 4/4 water, Yacatl, 
merase smelter and similarity rend of mbie afiq Menawan Applied to the Asherman, the nigina users of the 
lvergence uitimate product wou e a iimited number | atiati, and it is suggested that the word atlatl may primarily, 
of well-marked species, whose individual members had lost all | have been a synthesis formed with the verbal noun tanacani 2 
power of vayation This I offer as an alternative to the variable | tnrower, and &/, water, which would give the word atlatlaganz, 
offspring of the lioness meaning water-thrower, not an unfit name for the harpoon- 
Mr Trow 1s extremély anxious t®@show me a path out of my | thrower of the watermen ” (p 12) i 
cilemma It pigsents no difficulty to those bioiogists who con- This interpretation 1s ceitainly not weakened by the recent 
sider ghe conception of a geim-plasm mdependent of the somato- | discovery that the primitive form of atlatl is stall in use 10 the 
plasm as more o1 less mythical For those who follow Weis- | lake regions of Mexico In other respects Mrs Nuttall’s 
mann, the way out of the difficulty will not he through the ; paper well repays perusal by all terested in Mexican anti- 
ascription to natural selection pf powers whieh it cannot possibly gunes AT le OM : : i 
exert Marcus EH \RIOG word with reference to Pro tis Mason’s remark ‘* that 
Cork, November 28 the problem now is to connect Alaska with Mexico” Given 
——— . . hungry aboriginal man ın the foreground, and fat wild ducks in 
what artists term ‘‘the middle distance,” it does not seem 
The Mexican Atlatl og Spear-Thrower wholly irrational to surunse that the azasi, or spear-throyer, 
was independen.ly evolved in suitable environments Does not + 
THE nore in Saeki November ee (p 66) recording the the average nineteenth-century boy still betray a strong mnate 
important discovery at Lake Patzcuaro, pee i a modern | tendency to throw or sling stones at every bird hesees? Pernaps 
atlatl (not altatl, as misprinted) well worn and old-looking, | this is but accumulated mherited stint, not yet eradicated by 
accompanied with a gig for killmg ducks,” ıs very®interesting | qyiization It is at all events certain tHat the atati was widely e 
1t may not be oit ot place o alt sages e an hip esi used by the aboriginal inhabitants of the American continents, 
itte memoir by Mis Zela Nuttall on e Atlatl or Spear- | as Prof Max Uhle’s research® testify abundant! ? 
Thrower of the Ancient Mexicans,” published this summer in Brighton, November 21 AGNES CRANE 
the third_ number of the first volume of the “Ethnographical > a, 
and Ethnological Papers of the Peabody Museum ” (Cambiidge, . o gett 
Mass, 1891) In t@is paper, which 1s illustrated with eighty The Chromosphere Line Angstrom 76 9 eo ! 
figures of different hinds of atlatl, the author completely w d to Prof Y ig. Ghar vat toth 
establishes the existence and practical úse a> warfare of the Aar rE San a h oung oie ari (Ne a E No Ron 
wooden spear-thrower or atlat] by the Mexicans at the time o$ ne nee Sigi 7 Hs ee romosP at mel Tine 66 eaor 
the Spanish conquest, although some doubt had been expressed | 2er 12, p 2 hoe the Pane ai mg A a e th toe fe 
“in the fatter by such well-known authoritues as Prof E B sao a De = nai bs ele ber r He 6673 ii k 
Tylor and Mr À Bandeher, while Mr H H Bancroft even bosfor hosth pe 9 Mane bl num gne a 1 rt B Ie 
stated that ‘‘he had not found any deseription of its form or T ine tak R so 3 To Ba le. = oat = h EnO er 80 
the manner of using it.” Mrs. Nuttall, howevm, reproduces it h A E 4 Kae hhoffoaa 8 In th ineat of he - 
numerous illustrations of the many varied forms of the atlatl pias ne ee BA Wi eu CAO ore St a each E x = 
fom different codzces, accompanied by several descriptions of the | © se Segre of sun spot ea e 1 i he we wit a 
manner of huiling the weapon, cited from old Spanish wuiters eae E IOn a: cape es ewovnaceyieih INSTANCES sacle inoue 1k 
} that fi 
Perhaps. atthis moment: the: most 447042: 18- that fom-the would be an important fact should two barum hnes be gound in 
7 The argument above was suggested to me by a chemcal frend ė the chromosphere without corresponding darkgines æ 
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In the period d maximum solar activity the byght line 6676 9 
was@on several occasions seen in the spectroscope, while the 
height of the chromosphere was bemg mpasured at Stonyhurst on 
athe C line of hydrogen At these Amel C wfs always very 


bright, and genera@y displaced in the prominences m which | 


6676 9 was #en ‘The lattenline was*no,seen in the observa- 
tionsgaken between March 9, 1886, and September 10, 189r 
Although Poth Young and Thollon attribjte the line to iron, 
no iron ling is given in this position*by e:thér Angstrom or the 
catalogues of the British Association Dunér, quoted by Thollon, 
considers the lme variable with the state of solar activity, but 
ngstrom seems to have made an errgr mn drawing it as a fine 
thin line, as Kirchhoff, Burton, Fievez, Smyth, Thollon, and 
Higgs give ıt asa strong dark line Fraally, Young, Burton, and 
the Stonyhurst observers identify ıt with Kirchhoff’s ray 654 3, 
and Thollon with 641, which latter 1s a calgium lne There 
would, then, appear to be some differences of opinion with regard 
to this important line (cf Afonthly NoticeseR A S, vol h, 
No 1, p 22 A L CORTIE 
St Beuno’s College, St Asaph, November 19 





Peculiar Eyes 


I LABOUR under the peculiar inconvenience of having a nght 
eye of normal powe: anda short-sighted lefteye The numerals 
on the face of a clock 4 of an inch high are visible to the right 
eye at 12 feet distant , but in order to discern them as clearly 
with my left eye I require to bring that organ of vision a$ near 
to the figures as 8 inches On looking at my gold cham hang- 
ing on my breast in daylight and with both eyes, the chain, 
coloured yellow and’ towards the left, 1s perceived by the right 
eye, while a steely blue chain, another, yet the same, 1s per- 
ceived about an inch to the right and alittle higherup By 
arbficial light the same phenomenon presents itself, but the 
difference of colour is not so apparent , the yellow to the right 
is only dimmer Again, when a page of NATURE 1s being read 
with the short sighted eye, there appears, about an mch to the 
left, part of the same column, small, and the black, under® 
artificial hight, like weak purple The mght-hand side of this 
ghost-hke column 1s lost to the nght eye, being commingled with 
the larger, darker letters seen by the short-sighted left, which 
cover it lıke the more recent writing on a palimpsest Middle 
life was reached before the discovery was made These ex- 
periences must be gone through with intent, for objects generally 
being perceived altogether with the right eye, all that the left 
seems good for is to supply a little more hght The perception 
of the difference of colour is as good with the one eye as the 
other, and the short-sighted eye can read smaller type 

As the inferior animals, so far as I know, have no habit of 
peeping or looking with one eye shut and the other open, it 
occurregl to me that this ability might be a limited one I tried 
the experiment with school children, and to my surprise found 
that a few were quite unable to keep one eye shut and the other 

eopen®at the same time, and a few did ıt with &n effort, making 
in all about a fourth of thenumber Adults were likewise under 
similar limits, but to a less extent This may be the reason why 
the discovery of inequahty of vision, as Sir John Herschel 
wremarks, 1s often mad® late iB life Indeed, he mentions an 
e:derly person who made the unpleasant discovery that he was 
altogether blind of an eye ° Jas SHAW 
Tynron, Dumfriesshire 





THE last number of the Archw fur Naturgeschichte, wu, 
which has® just appeared, contains (pp 277-291, pl x) an 
article by Prof Mobius, dealing with the zoological regions of 
the earth, chiefly with a cartographical and ‘‘ museological” 
object, m which a sgt of regions 1s proposed differmg i some 
respects rom that most generally in use The number of land 
regions 1s raised to telve instead of the usual five or six, and 
the marine world ig, likewise subdivided mto a number of 
regions A part of wh® may appear innovations is in fact 
nothing but a reversion to the zoological subdivisyns of the 
world proposed. by Schmarda (‘‘ Geographasche Verbreitung der 
Thiere”’Pin 1853 It seems extraordinary that, although al- 
luding to éhe works of the principal authorities who have dealt 
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Zoological Regions, 
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with zoogeography since? Schmérda,@ Prof lobus should 
not have referred to that author otherwise than in a second- 
hand quotation For not only did Sghinarda lay down the 
basis og which zoological 1egions have sinte been elaborated, 
bw his attempt is, everything considred, in many respects 
superar to that of his immediate, successors m @the same 

e e 

It will be seen, on comparmg Schmarda and Mobmus’s maps, 
or the table annexed to this note, that severaPaf the regions 
independently proposed by these authors coincide ın their 
limits, the principal difference being that S&hmiarda divided: 
the world into a greater number of “Reiche,” some of whith 
are merely amalgamated in Mobuus’s “Gebiete ” 
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SCHMARDA, 1853 Monius, 1891 ° 
° 
A Festland è = A Landgebete 


I ArctischesReich I Nordpolar Gebiet 
I 


° 
II Mittel Europa Europusch Sibirisches G (+ 
part of Schmarda’s I R ) 
V Mittelmeer Reich . 
n Kaspische Steppen = ILI Mittelmeer G ? 
IX Wuste e 
IV Centralastatusche 
VI eee |= IV Chinesisches G 
VII Japan 
YI Per stim = X Nordamenkamsches G 
estafrika . 
XI Hochafrika J= VI Afmkansches G 
XII Madagascar = VII MadagassichesG e 
XIII Indien ax V Indigghes G = 
XIV Sunda-Welt }= eINBHES: .. 
. XY Anustralsches Reich = VIII Australisches G 
XVI Amercan Mittelreich oe è 
XVII Béasthen . 
XVIIT Ardo-peruan -chil R )== XI Sudamenkanisches G 
XIX. Pampas 
XX = Patagomen (Part) 
we {VIII fart, 
XXL Poknesten = { IX Neuseelandisches G 
® 
B Meere = B Meengabrete 
e 
XXII Arctisches M = I Nordpolar M 
XXIII Antarctusches M . 
XXX Sud! Atlant Oc J= VIII Sud-M 
XXXI Sudl Suller Oc e 4 s 
XXIV Nord! Atlant Oc = II Nordatlant M 
XXV S Eur Mittel-M = III Muttel-M 
XXVI Nord! Stiller Oc = VII Nordpacifisches M °. 
XXVII Trop Atlant Oc == IV Sudatlanusches M 
XXVIII Indischer Oc Les V Indisch-Polynesisches M 


X Trop Stiller Oc J Peruanisches M 
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R i Scientific Nomenclature 


A propos of Prof Parker’# interesting’ article on scientific 
nomenclature in your issue of the 19th inst (p 68), I should 
like tô call attention to the misuse of the term involucre ın 
regard to the®\nemone, &c The so-called involucre of the 
Anemone isereally morphologically, a calyx, and until the 
flower-bud has grown to the hé&ight of an inch or two from the 
ground, ito a certain extent performs the ordinary functions of 
a calyx Then an internode ıs developed between the calyx 
and corolla But the presence of this mtérnotle, long as it 1s, 
should no more prevent our assigning to the calyx u® propff@r 
name, than does the slight internode existing between the calyx 
and corolla of Lychnis diurna 

Great Malverne, ° E H ST A ALDER 


M 


“The Darwiman Society ” 


I WOULD call Mr Whaite’s attention to the fact that the name 
of this Society is not “The Darwimian Society,” but “The 
Edinburgh University Darwiniar? Society ”-—a name which, con- 
sider.ng Darwin’s connection with the University and with a. 
similar Society here, I think we are quitè entitled to assume * 

° "JoHN S FLETT, 

University of Edinburgh, {Secretary 

November 24 
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m SOWE NOSES ON THE FRANKFORT INTER- 


e NATIONAL ELECTRICAL EXHIBITION} 
a 6 e's a 

a S, z 
The Frankfort Metor and the Laufen Dynamo. 


J5 all the *motoes described in Part V. the magnetism 

of the stgtionary iron ring is being rapidly reversed, 
while that of the moving interior varies at a rate which 
is equal to nly the difference between the speeds of the 
wetatory magnetic field and the rotating central portion 
of the motor. This difference is always comparatively 
ehia well-designed multiphase motor, even when 
baded, and”becomes practically nought for ght loads. 
Hence we may regard a multiphase motor as roughly one 
in which ¢he magnetism of the rgtating iron interior re- 


majns unchanged relatively to the iron itself, while that of | 


éhe stationary iron ring varies rapidly, 


PES \d 


iy 


| i 
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Now whenever the magnetism of iron is being rapidly 
reversed, there eis boss of power; the magnitude of the 
lows, forg. given rate of reversal and quality of iron, de- 
pending on the igtensity of the magnetization and the 
mass of the iron acted on. And, as the length of the 
lines of force in the outer Stationaty yen ring of the 
multiphase motor is necessarily longer than in the interi 
rotating portion, Mr. Dobrowolski concluded that less 
“power *would be wasted if he inverted the functions of 
the stationary and rotating parts, sending the multiphase 
alternate-currents round the interior rotating laminated 
iror? drum, and attaching the short-circuite@ conductors, 
in which currents are induced by the rotating magnetic 
figld, to the zzside of the stationary laminated iron ring, so 
as to form a kind of short-circuited Siemens armagure 
turned inside out. 

, The preceding conclusion is undoubtedly correct if it ke 


e * Concluded from p. 60. 
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Fic. 32.—The Er rankfort 100 horse-power rotatory current motor. 


——— A 


certain that zġe smaller density of the lins of force in the 
stationary ring do not more than compensate Sor th® in- 
| reased lengté of t4ei® path, a point to which we venture 
to think Mr. Dobrowolski has not giveg snfficient atten- 
è tion when coming to this decis‘on to turn thes multiphase 
motor inskle ous ° + 


Which the 
in this and the previc&is artitle 
| led Mr. Dobrowolski to construct fpr being worked at 
Frankfort by a portions of the power generated at Lauffen 
109 miles away, © . 
To lead the curren coming along the mains to the 

| rotating interior of the motor, three rubbing contacts must 
| be employed ; indeed, six contacts become necessary if 
we desire to be able to couple up the coils on the motor 
in open or closed circuits (Figs. 20 and 24, pp. 56 and 57) 
—an arrangement provided for in the Frankfort motor 


phase motor of $100 harse-power nominal, 
| considerations described 























° 


(Fig. 32). The great simflicity of the original Ferraris’ 
motor is thus abandoned, but, although Ai would be 
disadvantageous in the case of small motor% where sim- 
plicity and freedom from sparking are all-important, the 
change is not so serious in a large motor, lik®that shown 
in Fig. 32, since high efficiency, and therefore small waste 
of power, combined with relatively small first cos „are the 
main things to be aimed at in large motors. 

Another reason why the application of rubbing con- 
tacts to a large rotatory-field motor is less objectionable 
than might at first sight appear ariseséom thedaét that, 
even if the motor were constructed in one of the original 
forms shown in the preceding argiclg, it Would be necessary 
to employ yubbing contacts for a totally different reason, 
viz. to introduce resjstance, at the moment of starting the 
motor, into the circuits which carry the currents @duced 
by the rotating magnetic field. Whereas, af these eurrents 





| be induced in conductors attached to the stationary ring, 


. 
However, be that as it may, Fig.°32 shows the Multi- 


- 





+ such a resistancescan be introduced without xtra rubbing 
contagts ; 
resistance into these stationary cirguits that the three 

vaires, trailing on the ground in Fig. %3 2,%re seen attached 

e tothe conductors &ttached inside the stationary part of 
the motor. ® . FE z 

. * Thenecessity, at starting the motor, fof increasing the 
resistance @f the conductors carrying the gnduced currents 
will appeawfrom the following cofisideration. When the 
motor (Fig. 32) is running at full speed under a light 
load, the interior part®rotates at such a rate—relatively to 
the frequency of alternation ofethe °currepts in the main 
wires—that the magnetic field is practically stationary, 
just as it is in an ordinary direct current motor. But at 


pitt 
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Fic, 33.—The Lauffen three-phase alternate current dynamo and exciter. 


ad . 
. e 
the start, the interior laminated iron drum is only moving 
slowly, wiile the currents flowing in the conductors at- 
tached to it are alternating rapidly, hence the magnetic 
* field is rotating rapidly, and powerful currents are induced 
in the stationary gonductors, so powerful, in fact, as to 
produce a, magnetic field which seriously distorts that 
produced by the main alternating currents. In fact, there 
is the same antagqnism of magnetic fields that occurs 
with a direct current m&o¥ if the armature field be very 
powerful in comparison with that of the field® magnet, 
and if the lead of the brushes be adjuSted so as to cause 
the fields.to oppose one another ; and it is to avoid this 
result that M. Dobrowolski introduces a liquid resistance 
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and it is for the purpose of intr&ducing this | 
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into the circuits of the st ionar badactors t his large 


motors while the motor is getting up Speed. ° * 
We have hitherto spoken of the conductors op, the 
rotatingepart as being wound on the ‘offtside of a laminatgal 
¿rora drum, and those on the statidMary part as being 
wound on the inner surface of a larginated iron ring ; but, 
as a matter of fact, in the large Frankfoyt moter both sets 
are composed of copper rods, insulated in asbestos tubes, 
and slipped into holes punched out of the iroif elose to the 
periphery. This burying of the copper bars åo a small 
depth inside the iron has been adopted because it hag, 
been found that the generation of Foucault currents in 


the thick bars can in this way be more onectively Deca 
than by follpwing the method usually adopt bar, 


CUI 
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armatures, which congists in moulding each conductor out 
of stranded copper wire with the various wires composing 
thè strand partially insulated from one another. 

No tests have yet been published of the powes and e 
efficiency of this machine, but the smoothness with which 
it ran, pumping up water for the artificial waterfall in the 
Frankfort Exkbition, and the absence of the roar audible 
with some alternate current Machines, and even of the 
rhythmical hum noticeable with the hest alternate current * 
motors, were very striking. F 

In fhe last article it was proved that if three harmonic 
alternating currents of the same periodic time and maxi- 
mm amplitude, but differing by 120° in phase, flowed in* 
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three wires, ĝ, B, & (Figss20, 21722), each current was at ways, leaving the field magnet in postion, as seen’in -° 
any*moment algebraically equal to the sum of theother Fig. 34. Eâch of the 32 flat-looking plates round the 
two.e.To test, thetefore, whether the currents flowing in _ circumferenge of the field-magnet is a magnetic pole, 
tè three parallèl wjrės between Lauffen and F¥ankfort | the poles being afternately north and south. This resu@t° 
fulfilled this condition, we had merely to find out whe®here is attained by constructing the field*magnet in the in- ə 
any cufrent was indwced in a neighbouring Soh S genious #anney shown in Fig. 35, the coil Which carries 
wire which vas swfficiently far away as to be practically | the direct current to magnetize this field magnet@ being ° 
at the sameglistance from each of the Lauffen-Frankfort | vaan in the cgcumferential channel seen i® section in 5 
wires. ig. 35. . 4 
Betweer Fsankfort and Hanau the power wires are | The armature bars, 96 in number, are constructed of 
aatried on one side of a broad railway, and for some | copper rods 29 mm, in diameter,%nsulated in asbestos 
eight or nine miles the telegraph wires run on the other | tubes, and slipped through holes (parallel to the axis of 
omic i's 208 wires for the remainder of the distance | rotation) punched out of the laminated iron ring which 
ebetween MPankfoft and Hanae following quite a different composes the armature core; this burying of the con- 
„route. If one of these telegraph wires were put to earth 
at Frankfort and at Hanau, ps if a telephone were 
placed in the circuit, a confused chattering of telegraph 


e-instruments was always heard in this telephone, due to | 
induction from the telegraph lines on the same posts. 
But during the hours that power was being transmitted | 
. 





Fig. 35.—Section of the field magnet of the Lauffen dynamo, 


ductors to a small depth in the iron being, as already ex- 
plained in the case of the Dobrowolski motor, for the 
purpose of avoiding Foucault currents being induced in 
the thick copper bars, 

A portion of the three separate windings, aaa, 6606, 
¢cecy;on the armature is shown in Fig. 36, which repre- 
sents a bit of the circumferential part laid out flat ; the 
dotted rectangles indicate the poles, and to avoid con- 
fusion the armature bars, parallel to the length of the e 
poles, are drawn longer in proportion than they really 
are, 

In order that the electromotive forces induced in all the 
up and down bars of any one of the windings 4 a æ a in 
Fig. 36 should help one another, the distance between 









Fic, 34.—Field magnet of the Lauffen three-phase alt-rngte curreat dynamo, ai 
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through the wires on the osher side of the broad railway 
a rhythmical hum could be detected superimp@sed on the 


confused babel of telegraph signals, proving that the c E ‘d 
three alternatt currents were either not truly sine cur- Fic. 36.— Portion of the armature-winding of the Lauffen three-phase 
Pents,eor that their phase difference was not accurately alternate current dynamo. =) w 
120°. . A 
To generate the three-phase current at Lauffen, the any up and the adjacent down conduct® of the same ® 
extremely compact dynamo show’ imeFig. 33 was de- winding must be equal to the distance between two 
signed by Mr. Brown, and constructed at the Oerlikon adjacent poles—that is, to 1/32 of the circufnference of 
Works, near Zurich. The armature is wound with three the armature ; and in order that the electromotive forcg - 
distinct circuits, each arranged to give 1400 amperes at generated by the winding 6666 should differ in phase by 
a potential difference of 50 volts, so that the dynamo can 120° from the electromotive force generated in the wind- 
develop 300 horse-power. To avoid, as, far as possible, ing aa aa, the distance between an 4p bar of the winding n 
rubbing contacts, the armature remains stationary and 4&4 @& and the following up bar of the winding 6666 © æ= 
. the field magnet revolves; while by the employment of must be two-thirds of the digtagce Between the centres of 
*32 poles a frequéncy of 40 complete alternations per two adjgcent poles—that is, must be 1/48 of the circum- 
Second can be obtained in each circuit when tħe field ference of the armature. Similarly, an up bar of the b 
magnet only makes 150 revolutions per minute. winding ccce must be behind the preceding up bar of 
. For examining the interior, the armature, which ferms the winding ccce by 1/48 of the cirgumfergnce of the 
the out#ide shell of the machine, can be withdrawn side- armature. a 
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The exciting @urrent is led into the field magnet by the 
novel employment of the two endless metallic cords seen 
to the left of Fig. 33, which saves ghegnecegsity of using 


* œ standard to.carry contact brushes, and the smallness 


of the power 
pared with tie power developed by tlfe machine, is seen 
from®he dwarf-like eharacter of the direct current exciting 
dynamo if Figs. 33 and 34.5, 

This t®ree-phase alternate current dynamo of Mr. 
Brown’s, on account of the simplicity and solidity of its 
design, the slow speed of its rotation, and the entire 
absence of the experimental *makeshifes which are sup- 
posed to be characteristic of an electrician, but which are 
in reality evidences of the rapid development of his 
tools, appeals especially to the mechanical engineer. 
It is therefore probable that the employment of so 
well construeted a dynamo at Lauffen, 2nd so smoothly 
running a motor at Frankfort, will bring home to the 
mechanical engineer that he can now avail himself, for 
the practical transmission of power, of that silent carrier 
electricity—a carrier which, while it can communicate 
a great force almost instantaneously to a vast distance 
through a thin wire, travels itself so leisurely that, in its 
steady flow, it experiences no extra difficulty whether it 
goes up hill or down dale, overhead or underground, in 
a straight line or round a succession of sharp corners. 

e 





EXPERIMENTS IN AERODVNAMICS2 
THE subject of this memoir is of especial interest at 

the present time, when the skill of a distinguished 
inventor is understood to be engaged in attacking the 
many practical difficulties which lie in the way of arti- 
ficial flight upon a large scale. For a long time the re- 
sistance of fluids formed an unsatisfactory chapter in our 
treatises on hydrodynamics. According to the earl? 
guggestions of Newton, the resistances are (1) proportional 
to the surfaces of the solid bodies acted upon, to the 
densities of the fluids, and to the squares of the velocities ; 
while (2) “the direct impulse of a fluid on a plane surface 
is to its absolute oblique impulse on the same surface as 
the square of the radius to the square of the sine of the 
angle of incidence.” The author of the work? from 
which these words are quoted, in comparing the above 
statements with the experimental results available in his 
time (1822), remarks :—“ (1) It is very consonant to ex- 
periment that the resistances gre proportional to the 
squaręs of the velocities. . . . (2) It appears from a com- 
parison of all the experiments, that the impulses and 
resigtances are very nearly in the proportion of the 
esurfaces. . . . (3) The resistances do by no means vary 
in the duplicate ratio of the sines of the angle of in- 
cidence.” And he subsequently states that for small 
angles the resistances are*more nearly proportional to 
*the sines of incidence than to their squares. 

It is probable that the law ofevelocity tended to support 
in men’s minde the law of the square of the sine. For, if 
both be admitted, it follows that the resistance, normal to 
the surface, @&perienced by a plane when immersed in a 
stream of flugd, depends only upon the component of the 
velocity perpendicular to the surface. That the effect 
should beindependent of the component parallel to the 
plane seems plausible, inasmuch as this component, éf it 
existed alone, would exercise no pressure ; but that such 
a view is entirely grroneous has been long recognized by 
practicgl men, especially by those concerned in naviga- 
tion. 

From the law of he simple sine, enunciated by Robi- 
son, it follows at once tif the pressure upon a lamina 

. 

t We are indebted to Jndustries and the Elatrician for some of the 
illustratiogs used in this article. 

2 “ Experiments in Aérodynamics.” By S. P, Langley. 


ContributidMs to KnoWledge.” (Washington, 1891.) 
3 ** System of Mechanical Philosophy,” by John Robison, vol. ii., 1822, 
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exposed perpendicularly"to a stfeangnfay bg increased Zo 
any extent by imparting to the lamina, a sufficiently high 
velocity čz zts own plane. The immenge importarce of 
this pr®iciple was clearly recognizeg by Mr. Wenharf¥in 
hi valuable paper upon flight ;! and a few years later the 
whole subject was discussed byethe greatest Suthority 
upon such matters, the late Mr. @V. Froude, with 
characteristic insight and lucidity.* L 

The theoretical problem of determining the resistance 
from the first principles of hydrodynamicstis fot free from 
difficulty, even in the case of two dimensions, wheres 
long rectangular lamina is exposed obliquely to a stream 
whose direction is perpendicular to th longoria 
formula ° resulting from tke theory of Kirchhof, viz. e 

: . 

m sina pv? s . (1) 

4f arsina K 

where p is the density of the fluid, and V is the tota? 

velocity of the stream flowing at the angle a with the 

plane of the lamina, shows that when a is small the ge- 

sistance is nearly proportional to sin a. Moreover, (1) 
agrees with the experiments of Vince. o 

It will be seen that the laws of resistance were fairly 
well established many years ago, at least in their main 
outlines. Nevertheless, there was ample room for the 
systematic and highly elaborate experiments recorded in, 
the memoir whose title stands at the head of this article. 





Fic. 1. 


. . 
The work appears to have been executed with he slell 
and thoroughness which would naturally be expected of 
the author, and will doubtless prove of great service to 
those engaged wgon these matters. The scanty reference 
tg previous knowledge, which Prof. Langley holds out 
some promise of extending in subsequent publications, 
makes it rather difficult to pick out the points of gfeatest® 
novelty. The main problem is, of course, the law of 
obliquity, and this is attacked with two distinct -forms of 
apparatus. The general character of the results, exhibfed 
graphically on p. 62, will be made apparent from the ac- 
companying reproduction, in which are added a curve ND, 


! Report of Adronautical Society for 1866. 

® Proc. Inst. Civ. Eng., 1871 ‘discussion upon a paper by Sir F, Knowles). 

3 See Phil. Mag., December 1876. Also Basset's “Hydrodynamics,” 
vA i.p im. . z 

+ Phil. Írans., 1798. e 
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correspondingo (1), and E, representing the law of sin? a 
Ineeach case the abscissa 1s the angle a, and the ordinate 
1s tag normal pressewre%expressed as a percentage of that ex- 
perienced when a = ge° Of Prof Langley’s curves, A wẹ- 
lates to aesgxare plane 12 inches x 12 inches, B to a rect- 
angle 6 x 24anches, and C to a iectangle 30 x 48 inches, 
theleading edge (perpendicular to the stream) being ineach 
case specified irst, so that the theoretical curve D cor- 
responds mast nearly to C It will be seen at a glance 
that at small angles the pressure ıs enormously greater 
than according to the law of sin?a The differences 
be n A, B, C, anticipated in a general manner by 
Wenhatiwemwad Froude, are of great interest They 
demonstrate that in proportion to area a loig narrow 
wing 1s mgre efficient as a support than a short wide one, 
and that in a very marked degiee® 
Wp to a certam point there 1s no difficulty in giving a 
Theoretical account of these featmes When a rectangular 
lamina 1s exposed perpendicularly, there ıs one point, z € 
the centre, at which the velocity of the stream is annulled 
At this point the pressure attains the full amount, $pV%, 
due to the velocity of the stream, while at every other 
point the pressure s less, and falls to zero at the 
boundary If the lamina is sloped to the stream, as in 
B and C, there 1s still a median plane of symmetry , and 
eat one point in this plane, but now ın advance of the 
centre, the full pressure 1s experienced In strictness, 
here is*only one pomt of maximum pressure, whatever 
mfy be the proporffons of thelamina But rf the rectangle 
be very elongated, there is practically a great difference 
in this respect gccording to the manner of presentation, 
although the small angle a be preserved unchanged Fer 
when the long edges are perpendiculer to the stream (C), 
the motion is nearly in two dimensions, and the region 
of nearly maximum pressure extends over most of the 
length But the gase ıs obviously quite different when 
it 1s the shortedimension that ıs perpendicular to the 
stream, for then along the greater part of the length there 
is rapid flow, and consequently small pressure 
It wjll naturally he asked whether any explanation can 
be offered of the divergence df C from the theoretical 
curve D Thif is a point well worthy of further experi- 
ment’, It seems probable that the cause lies in the 
suction opergtive, as the result of friction, at the back of 
the lamina That the suction is a reality may be proved 
without much difficulty b¥ using a hollow lamina, AB 
(Fig 2), whose interior is connected with a manometer 
© ° 
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If there be a small perforation at any pomt C, the man@- 
emetereindicates the pressure, positive or negative, exer- 
cised at this point, when the apparatus is exposed to a 
blast of air 
When once the law of obliquities 1s knowg, the problem 
of aerial maintenance préeSents no further theoretical 
difficulty It was successfully treated many years ago by 
Penaud, and somewhat later by Froude, whose interest- 
ing letters, written shortly before his death, have rectntly 
been published? In perhaps the simplest form of the 
E * See Report of Aeronautical Society for 1876 * bd 
? Edinburgh Proceedings, R E Froude, 18x 
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question the leyel is supposed to be mamftamed with the 
aid, eg, oF screw propulsion, the necessary maintenance 
being securedeby ag agoplane slightly tilted (a) upwards 
infront The work required to be expgnded in order to® | 
‘maintain a given weight depends upon the area of plane, 
the inclination, anå the speed? Penaud’s results show , 
that, zf sken friction could be neglected®the necessary Work 
might be diminish&d indefinitely, even with a given area 
of wing For this purpose, ıt would only be necessary to 
increase the speed and orresponainey to diminish a 
But when skin frictionsis taken into account, the work 
can only be redvfced to a iminimum, and to do this with 
with a given area of* wing requres a definite (large) 
velocity, and a definite (small) inclmation The accurate 
determination of ¢he tangential, as well as of the normal, 
force experienced by an inclined plane 1s thus of essential 
importance in the question of flight 

The work of Penaud seems to be so little known that 
1t has been thought desirable to recapitulate some of his 
theoretical conclusions, But we owe to Penaud not 
merely sound theory, but the actual construction of a 
successful flying machine, in which horizontal flight 1s 
maintained by a screw propeller, In these models the 
energy ıs stored by means of stretched india-rubber, a 
method available only upon a small scale It 1s probable 
that the principle of the rocket might be employed with 
advanfage , and even upon a large scale the abolition of 
all machinery would allow of considerable extravagance 
in the use of explosive material. This method ts espe- 
cially adapted to the very high speeds which on other 
grounds are most suitable 

In the chapter on “ The Plane Dropper,” some striking 
experiments are described, illustrating the effect of a for- 
ward movement im retarding the fall of a horizontal plane 
Prof Langley seems hardly to recognize that there 1s 
mothing really distinct:ve in this arrangement when he 
says — 

“Ttis of course, an entirely familiar observation thats 
we can support an inclined plane by moving it laterally, 
deriving our support ın this case from the upward com- 
ponent of pressure derived from the wind of advance, 
but, so far as I am aware, this problem of the velocity of 
fall of a horizontal plane moving horizontally in the ar 
has never been worked out theoretically or determined 
experimentally, and I believe that the experimental ın- 
vestigation whose results I am now to present 1s new ” 

But, apart from the complications which attend the 
establisnment of a unifdtm régzze, there 1s no essential 
difference between the two cases The hydrodyn&mical 
forces cepend only upon the magnitude of the relative 
velocity and upon the inclination of this relative velecity , 
tothe plane All else is a question merely of ordinary 
elementary mechanics 

It is mteresting to notg that. Prof. Langley’s ex- 
perience has led him to take a fa¥ourable view of the, 
practicability of flight upon a large scale Such was also 
the opinion of Penaud, who (in 1876) expresses his 
conviction “that, in the future more or less distant, 
science will construct a light motor that willenable us tò « 
solve the problem of aviation” But sufficient maintain- 
ing power ıs not the only requisite , and 11s probable 
that difficulties connected with stability, and with safe 
ahghting at the termination of the adventure, will exercise 
to the utmost the skill of our inventors e 


RAYLEIGH 
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PRELIMINARY NOTICE OF A NEW 
BRANCHIATE OLIGOGHATE 


TEHE term “ Annéhdes abranches sétigéres,” apphed 

by Cuvier tœ the group which included the ter- 

restrial and fresh-water Annelids, now known ®as the 

Oligochzta, 1s no longer applicable eto that group 

Several Oligocheta have been described as possessing 
e 
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gills, which, tRough for thee most part differing in struc- 
tufe from the gills of the Polychaeta, must be branchial in 
function The most remarkable &nseance dutherto known 
is Alma nilotica, lately redescribed by Levinsen (zdensh 
Meddel naturh For Kyobnhaz 1889) under the namt 
of Digztibranchus nilotidus The pdsterior Segments of 
this Annelid posséss four to five branchial processes on 
each side of the dorsal middle line ofthe body It can- 
tot yet be regarded as an absolute certainty that this 
species belongs toghe Oligocheta at all , but in any case 
rocesses of the body-wall, conmuning each a capillary 
oop, and therefore probably bianchia? in function, have 
been recently described by Prof A G Bourne (Quart 
Journ Mecr Sct, vol xxx) in anew genus of Naids— 
Chetobranchus These processes, though doubtless 
branchial in function, are rather suggestive of the para- 
podia of marine Annelids, since they inclose, partially or 
entirely, the dorsal setze I have lately had the oppor- 
tunity of examining this Annelid, through the kindness 
of Mr Sowerby The “ [cforta regia tank” at the 
Botanical Society’s Gardens, which pioduced the cele- 
brated “Fresh-water Medusa” and other remarkable 
forms, furnished me with Chefobranchus, and with a new 
and interesting form of branchiate Oligochete, which I 
propose to call Branchzura Sowerbiz 

In its general aspect this worm recalls a 7udzfex , the 
seta, in their shape, and in their arrangement, resemble 
those of Zzdzfex But here the resemblance ends The 
last sixty segments or so of the body (there are from 130- 
170 segments altogether) are provided with a paired 
series of long tentacle hke processes—a pair to each seg- 
ment—lying the middle vential and dorsal lines , towards 
the middle of the series these processes exceed in length 
the diameter of the body , anteriorly and posteriorly they 
diminish, and finally become mere wart-hke protuber- 
ances The processes in question are supplied with 
blood from the main vascular: trunks They ate in con- 


tinual movement, each branchia moving quite independ- | 


ently by means of the contraction of simple muscular 
fibres The writhing movements, as well as the structure 
of these organs, 1s much hike that of the tentacles and cim 
of certain Polychaeta Apart from the individual con- 
tractions of these branchie, the tail end of the worm 
perpetually jerks from side to side, particularly when the 
creature is in any way disturbed I do not know whether 
the worm usually rests in the mud with the tail protruding 
and waving about, like many other aquatic Oligocheta , 
but it 1s probable, from the linfitation of the branchiz to 
the tail end, that ıt does I found three specimens, 
which were slowly crawling about 
i FRANK E BEDDARD 





THE ANNIRERSARY OF THE ROYAL 
SOCIETY 


ONDAY being St Andrew’s Day, the anniversary 
meeting of the Royal Society was held in their 
apartments,in Burlington House The report of the 
auditors of the Treasurer’s accounts having been 1ead, and 
the Secretfty having read the list of those Fellows who 
have bgen elected and those who have died since the 
last anniversary, the President, Sir Wiliam Thomson, 
delivered the anniversary address After an account 
of the scientific work of those Fellows who had died 
within the yeaf, the Piesident proceeded — 


e 

se The Royal Society, since the last anniversary meeting, has 
been, as always, ẹactıve both in the proceedings of its 
ordinary meetings, whi@h Save been full of scientific interest, 
and in the conduct of the important affairs comenitted to its 
Connell During the past year nineteen memous have been 
publisifd in the Philosophical Transactions, containing a 
total ofe r020 pages and 60 plates Of the Proceedings, six 
numbers have been issued, containing 893 pages Of the laige 


NO 1153, VOL 45] °’ 


Fs » 
number of papers which have” bedh published in the Pro- 
ceedings two-thirds are on the physics „and dynamics of gead” 
matter and one-third on biological gubgectg oe e 

t &s stated by Sir George Stokes in gis Presidential Addfss at 
fhe last anniversary meeting, a revision of the whole body of 
the Statutes of the Royal Society had been entefed upon, a 
Committee had recently reported to the Cound, and its report 
had been left to the new Council then entering on office to take 
such action in the matter as might be judged proper The 
Council now concluding its term of office hag acpondingly given 
much time to the subject, and has completed the work of re- 
enacting the Statutes with such amendments as have seemed 
desirable The only questions upon which there was effective 
difference of opion were those connected wit 10n of 
Fellows, Which were referréd to by Sir George Stokes as having 
elicited considerable difference of opimion m jhe reporting 
Committee The Cougeil, after much anxious @onsideration, 
resolved to make no change of the existing Statutes yp this 
respect - 

“ There have been no changes during the past session ın the 
constitution of the staf employed in the Offices and Library ,* 
but in the Catalogue Department, two lady assistants and two 
copyists have been engaged go work under the superintendence 
of Miss Chambers, who succeeded in July of last year to the 
post rendered vacant by the death of the late Mr Holt, and 
who continues to give every satisfaction in the discharge of her 
duties 

“ In January of the present year a communication was received 
fiom our Fellow, Prof G S Brady, tntmmating that his brothef, 
the late Mr Henry Bowman Brady, whose deceage I have 
already mentioned, had bequeathed to tge Society all his hocks 
and papers ielating to the Protozoa, with the recommendation 
ı that they should be hept together ese distingt collection In 
case this iecommendation should be adopted a further bequest 
of £300 was made, the interest or principal or both to be ® 
applied, at the discietion of the Council, to the purchase of 
wotks on the same or kindred subjects, to be added to the, 
collection The Council have accepted both these bequests, 
and a case marked with an engiaved plate has been set aside in 
the Lrhary for the accommodation of the Brady collection 

“Iis Excellency Robert Halliday Gunning, M D , LLD, 
F R SE, whoin 1887 founded certain scholarships and prizes for 
the promotion of original scientific work and proficiency im 
scientific education in connection witht the Royal Society of 
Edinbungh, the University of Edinburgh, and othe: mstitutions 
in that city, called the Victoria Jubilee Prizes, desires to institute 
foundations of a similar kind in London He has accordingly 
given to the Royal Society a sum of £1000, fo be ultimately 
invested in such manne: as the President and Council, in their 
absolute and uncontrolled discfetion, may think fit, and to be 
held in trust always foi the purpose of forming a fund the annual 
income of whic shall be applied trienmally towaids the pro- 
motion of physical science and biology in such manner as to the 
President and Council of the Royal Society, may appear most 
desirable The President and Council, fo. the time being, are 
given full powe: to make such rules and regulations as they 
think fit with regard to the application of the imcome of the 
fund, which shall always be kept distinct from and not m any 
way immied with the genera] funds of the Royal Society 

‘CA vgry impoitant resolution for the advancement of natural 
knowledge has been adopted during the past year by the Royal 
Commissioners of the Exhibition of 1851, yn the institution of 
the Exhibition Science Scholarships, to which, after thefirst 
year, an expenditure to the extent of £5000 a year ıs to be 
devoted Sixteen appomtments have afready been made to 
scholarships of £150, to be held foi two years, with possible 
renewal for a thwrd Year The Commissioners require of each 
ecandidate for an appointment satisfactory evidence of proficiency 
pma three years’ course of University or high class College 
| study, and of capacity for experimental work To the*tenme bf 

each scholarship the duty is assigned of advancing science by 
experimental work in physics, mechanics, chemistry, o1 any 
application of science tending gto benefit our national indisties 
‘A Committee of the British Association, appointed for the 
purpose of reporting on the best means of comparing and fe- 
ducing observat ons on terrestrial magnetism, has strongly 
recOmmended the re-establishment of a magnetic Observatory at 
the Cape of Good Hope A conference on the subject was held 
betweeg the Committee and Dr Gill, the Astronome.-Royal of 
i the Cape of Good Hope, last June, duimg his #ecent visit to 
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England, which has reswted h jan app§eation to the AWmuiralty | County Council and the Royal Society, $ this great work, may, , 
. to carry this reconenendatiwn into practical effect ın connection | be successful in bianging out practycally useful resalts 
with he astronomical Observatory of the Cape of Good Hope e 


belonging, to the Adguradty! This application is at present 
under the consideration of ghe Admiralty 
e “A fundamental mvestigation in astronomy, of great ım ® 
portance m Pespect to the prematy observational work of astio- 
nomical Observafries, ənd of exceeding interest in connection | 
with tidal, metegrological, and geological onservations and | 
speculations, ha@been definitively entered upon during the past | 
year, and has ajreagly given substantial results of a most pro- 
misipg character The International Geodetic Umion, at its 
last meeting ın the autumn of 1890, on the motion of Prof | 
Foerster, of Berlin, resolved to send an astronomical expedition | 
to Lomatenmaeigich Isgwithin 9° of the opposite meridian to 
Berlin (171° west from Berlin), for he purpose of Making a 
twelve monthg series of observations on latitude corresponding 
to twelve mé@nths’ analogous observatigns to be made in the 
Royale Observatory, Berlin Accordingly, Dr Marcuse went 
fram Berlin, and, along with Mr Preston, sent by the Coast 
-a2nd Geodetic Survey Department of the United States, began 
making latitude observations ın Honolulu about the beginning 
ofJume Ina letter from Prof Foerster, received a few weeks , 
ago, he tells me that he has alreadygreceived from Honolulu a 
first instalMent of several hundred determinations of latitude, | 
made during a first three months of the proposed year of obser- , 
vations, and that, in comparing these results with the cor- 
responding results of the Berlin Observatory, he finds beyond 
doubt that in these three months the latitude increased in Berlin 
by one-third of a second, and decreased in Honolulu by almost 
exgctly thessame amount Thus, we have decisive demonstra- 
tion ¢hat motion, relatiyely to tne eaith, of the earth’s instan- 
taneous axis of rotation 1s the cause of variations of latitude 
which had been observed  ®erlin, Greenwich, and otker great 
Observatories, and which could not be wholly attributed To errors 
of observation This, Prof Foerster remaiks, gives observa- 
tional proof of a dynamical conclusion contained in my Pre- 
gidential Address to Section A of the British Association at 
Glasgow, in 1876, to the effect that irregular movements of 
the earth’s axis to the extent of half a second may be produced 
by the temporary. ghanges of sea level due to meteorological 
causes 
“Tt ıs proposed that four permanent stations for regular and 
continued observations of latitude, at places of approximately 
equal latitude, and on meridians @pproxtmately 90° apart, 
should be established under the auspices of the International 
Geodetig Union The reason for this is that a change m 
the instantaneous axis of rotation m the direction perpendi- 
cular to the mendian of any one place would not alter its latatude, 
but would alte: the latitude of a piace 90° from it in longitude 
by an amount equal to*the afigular change of tne position 
of the axis Thus two stations m meridians differing by 90° 
would theoretically suffice, by observations of lagitude, to deter- 
mune the changes in the position of the instantaneous axis, Dut 
differential 1esultsy such as those already obtained between 
Berlin and Honolulu, differing by approximately 180° m longi | 
tude, are necessary for ehminating errors of observagion 
sufficiently to give satisfactory and useful results It is to be 
hoped *hat England, and all other great nations in which science ; 
1s cult vated, will co-operate with, the Internationa Geodetic | 
Union ın this important work ” : 
The celebration of the hundredth anniversary of the birth | 
of Faraday, recorded inour columns at the time, was next re- | 
1 





pferre to 
A matter of gieat importance im respect to the health of the 
community was subm#ted to the Royal Society by the London 
County Council, in a letter of date May 1, 1891, asking for 
information and suggesting investigation régareing the vitality 
of nficroscopic pathogenic organisms in large bodies of water, e 
such as rivers which aie sources of water-supply and which are 
exposed to contamination After some correspondence, 1t was 
agreed, between the County Council and the Council of the 
‘Royal Society, to enter upon an ‘nvestigation, the expense 
of whfch was to be defrayed pagtly by the Lomdon County 
Council and partly by the Royal Society out of the 
Gévernment Grant for Scientific Research When we 
consider how much of disease and death 1s due to con- | 


taminated water, we must feel that it is scarcely possible 
‘to over-estimate the vital importance of the proposed tvesti- 


gation Let us hope that the alliance between the Londone 
eo 
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Prof Sfanrslag Gpntinazato (Copley Medal) 


“Stanıslao Cannizzaro, Senator of Italy, and Professor of 
Chemistry in the University of Rome, has render€d invaluable ser- 
vice to the philesophy,ofemodern chemical science Te work of 
Avogadro, in 1811, and afterwards that of Ampère, had already 
thrown much light on ahe relative weights of the molegules of 
elementary bodies, and’ on the Proportion in which thosegveights 
enter into chemical combination But ıt 1s to Cannizzaro that* 
we owe the completion of what they hed left unfinished 
He pointed out the all-impoftantdufference, hitherto overlooked, 
between molecular afid atomic weights, and showed (1) how 
the atomic weights of the elements contained in a volatile com- 
pound can be deduced from the molecular weights of such 
compounds , (2) howethe atomic weights of the elements the 
vapour-densities of whose compounds were unknown can be 
ascertained by help df their specific heats By these investiga- 
tions the series of atomic weights of the elements, the most 
important of all chemical constants, and the relation which these 
weights bear to the molecular weights of the elements, have 
been placed on the firm basis on which they have ever since 
rested It 1s to Cannuzzaro that science is mdebted for this 
fundamental discovery, and it is this which it 1s proposed to 
recognize by the award of the Copley Medal 


Piof Charles Lapworth, F RS (Royal Medal) 


‘Prof Lapworth is the author of some of the most orginal and 
suggestive papers which have appeared ın the geological literature 
of this country for the last twenty years Special reference may 
be made to his researches on graptolites, and to his patient 1n- 

estigation by these means of the exceedingly complicated struc- 
ture of the Silurian uplands of the south of Scotland He has 
been able not only to supply the key which has given the solution 
of the stratigraphical difficulties of that region, but also to 
furnish theoretical geology with an array of new facts from which 
to philosophize as to the mechanism of mountain-making Of 
not less importance are his detailed studies of the structure of 
the North-west Highlands, and his demonstration of the true 
order of stratigraphical sequence ın that region of complex dis- 
turbance As a stratigraphist he has attained the highest rank, 
and he has hkewie made himself a chief paleontological 
authority on the structure and distribution of the Graptolitidee 

For some years past he has been engaged in a laborious study of 


' the Silurian and Cambnan rocks of the middle of England, the 


detailed publication of which is awaited with much mterest by 
geologists 
Prof Rucker, F R S (Royal Medal) 
“ In conjunction with Prof Reinold, Piof Rucker carried out 
an important series of researches (extending over ten years) on 
the electric resistance and oter physical properties of liquid 


' films, m the course of which the fact was established thaethe 


black part, of a soap film in equilibrium has a uniform or nearly 
uniform thickness of 11 or 12 micromillimetres, and that theres 
an abrept augmentation across its border to a thickness of about 
30 or 40 metromillimetres m passing to the coloured portions 
This, considered ın connection with the well-known sudden 
opening out of the little black areawin an grdinary soap-bubble, 
proves a minimum of surface-tension for some thickness between 
I0 and 50 micromillimetres, witch in the ordinary soap bubble, 
unmodified by Reinsld and Rucker’s electric cuyent, is tem- 
porarily balanced ın virtue of the abrupt change of thickness, a 
proposition of fundamental importance in the moleqilar theory, 
implying the existence of molecular heterogeneousness 

“In theoretical calculations connected with the c@npounding 
of dynamos and motors to produce constant potential difference, 
constant curient, or constant speed, electricians did not &e their 
way to obtain results of a sufficiently simple character to be of 
use in practice, if they employed a function of the current which 
fairly represented the magnetism They were, therefore, com- 
pelled to assume in such calculations that the magnetism was a 
linear function of the current, although ıt w&8 well kn$wn that 
this was very far from being true when the current was large 
Prof Rucker, however, developed a @im@le method of attacking 
such problema, and showed how the magnetic saturation of the 
iron taght be taken inte account, and a comprehensive solution 
of the general problem of compounding dynamos and motors 
obtained in a workable form Prof Rucker’s paper cogtaining 
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ehts investigation, and hich will be found in the Proceedings of 
the Physical S8ciety, 1s a most valuable cogtribution to the 
theory of direct-current dynamos and motors 
“Prof Rucker has, with the co qpergtion gf Prof Thorpe, 
» completed a magnetic survey of the British Isles (1884-89), 
which, independefitly of its great value m investigations of thg 
distributiorof the earth’s magnetism? ang the chagges to which 
it 1@subject, 18 specially remarkable for the éxhaustive discussion 
of the observations in reference to regiqns of local magnetic 
disturbance, and their relation to*the geofogical constitution of 
the earth’s crust in the neighbourhood Prof Rucker has 
followed up this digcussion by a paper on ‘ The Relation 
between the Magnetic Permeability of Rocks and Regional 
Magnetic Disturbances,’ read before the Royal Society The 
high estimate that has been formed*of the value of this mag- 
netic survey 1s perhaps most easily appreciated from the very 
large sums that the Government Grant Corgmittee have recom- 
mended should be contributed to aid im the completion of this 
work of international importance . 


Piof Victor Meyer (Davy Medal) 


** Prof Victor Meyer, formerly the successor of Wohler at 
Gottingen, and who now occupies the chair of Bunsen at 
Heidelberg, 1s eminent as an original worker and discoverer in 
almost every branch of chemical science Hus methods of 
determining the vapour-densities of substances have been of the 
greatest service to chemists, not only as convenient and generally 
apphcable modes of ascertaining atomic and molecular weights, 
but also as serving to throw light on the molecular con- 
stitution of elements and compounds under varying conditions 
of temperature and pressure A striking example of the value 
of these methods ıs seen ın their application by their author to 
the study of the molecular dissociation of the element 10dine— 
one of the most masterly investigations of recent years, and 
which 1s universally recognized as of the very highest signifi- 
cance and importance Not less noteworthy are Victor Meyer’s 
services to ogane chemistry His work on the nitroso-bodies, 
and his brilliant discovery of thiophene, the mitial member of a 
class of substances hitherto unknown, his subsequent synthetical 
formation of it, and the remarkable series of researches on its 
derivatives, in part carried out with the aid of his pupils, stamp 

um as an investigator of exceptional power and distinction ” 


The Society next proceeded to elect the Officers and 
Council fo. the ensuing year The following is a list 
of those elected —President Sir Wiliam Thomson 
Treasurer John Evans Secretaries Prof Michael 
Foster, The Lord Rayleigh Foreign Secretary Sir 
Archibald Geikie Other Members of the Council 
Captain Wiliam de Wiveleshe Abney, Wiliam Thomas 
Blanford, Prof Alexander Crum Brown, Prof George 
Carey Foster, James Whitbread® Lee Glaisher, Frederick 
Ducafie Godman, John Hopkinson, Prof George Downing 
Liveing, Prof Joseph Norman Lockyer, Prof „Arthur 

»Milmes Marshall, Philip Henry PyetSmith, Wilham 
Chandler Roberts-Austen, Prof Edward Albert Schafer, 
Sir George Gabriel Stokes, Bart, Prof Sydney Howard 
Vines, General James Thomas Walker 

. In the evening tHe Fellows and their friends dined 
together at the Whitehall Rooms, Hôtel Métropole The 
company numpered over 230 The chair was occupied 
by the President 

After the loyal toasts, Dr John Evans proposed “ Her 
Mayjesty’s Ministers and the Members of the Legislature,” 
a toast to wich Sir J Fergusson responded 

In response to “ The Royal Society,” proposed by Mr 
Forwood, M P (who referred to the fact that Sir William 
Thomson’s discoveries “ had rendered ıt possible to steer 
vessels on our fog-bound coast with an accuracy never 
before attained tò”), the President said that the Royal 
Society had always been distinguished for the promotion 
of investigations leading to such results as Mr Forwood 
had named In 1Mstratiwg this, he spoke of the history 
of the construction of the sextant and the dewelopment 
of the dynamical theory of the tradewinds A curious 
interest%ittached to some of the earlier Transactions of 
the Society, suck as a paper which attributed the trade 
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winds to*the breathing of a cértgine plant, which turned 


to the sun and blew its breath after ıt The earhes pages 
of the Transactions were full of chrenometers and ofsthe 


work leading up to the invention which gained thé tegard ® 


£10,000 Excellent work was done with the grant of 

‘4000 administered by this and allied Societies , and he 
believed its future achievements would et least equal 
those of the past The next fifty ytars would probably 
produce, in the science of dead matter, angan the science 
of living matter too, discoveries compared with which 
those of the last 300 years would ultimately appear to be 
small indeed x 

The President proposed the health of N 
hsts,” and spoke in eulogistic terme of t ices gn 
respect of which the medals had been awarded 

The Italan Ambassador briefly responded gn the nante 
of Prof Stanislao Carfnizzaro 

Prof Rucker, in responding for the other medaMısts, 
said — 4 


` 


Islanders as we were, the Roya: Society prided itself on the 
fact that some of its medals could be awarded to distinguiShed 
scientific workers outside thege islands This year no less than 
four foreign Fellowships and two medals testified to our respect 
and esteem for colleagues abroad We respected them for many 
things—for the thoroughness with which they grasped all that 
the scientific movement meant and involved, for the foresight 
and courage with which—beginning at the beginning-—they had 
provided for their students laboratories and workshops such as 
no English lad could enter at home We respected’ them fer 
the sound educational methods which ha@led them to usedlfese 
apphances, so as to point the student to the research laboratory 
rather thah to the exammation rooms “the goa? of his ambition 


We respected them because these methods hfve produced their ẹ 


natural results, and year by year a crop of new ‘scientific facts 
was reaped not only from the laboratories of their Colleges, but 
from the workshops of their manufacturers We respected and e 
esteemed most of all the men who had thus led or who were thus 
leading their countrymen aright—veteransp such as Cannuzzaro, 
who, amid the turmoil in which the foundations of modern 
Italy were laid, found tme to lay the foundations df 
chemistry anew , investigators, such as Victor Meyer, who, 
when Bunsen retired from the laboratory where sọ many 
English chemists learnt of perfected their art, was judged 
by all to be a worthy successor to Bunsen ehimself While 
fully admitting that we had something to learn from the 
work and methods of our foreign colleagues, we might claim 
that our progress had lately quickened where æt one time we 
notoriously lagged behind In the mulyplication of centres of 
scientific work, Scotland was formerly the only part of these 
islands which compared with Germany This was no longer so 
Evew large town @n England and Wales and the chief towns of 
Ireland had now University Colleges Their scale was modest 
indeed when compared with what a pateenal Government was 
providing for Strasburg, or a democracy for Zunch, but they 
were ull of intellectual energy and of scientific work Hardly 
a month passed without the publication of papers on researches 
conducted 1g the laboratories of some of them Almost every 
year they were represented in she list of Fellows newly elected 
into the Seciety Out of the last eight recipients of the Royal 
Medals, five had, either as learners or as teachers, or, ın turn, 
in both capacities, spent many years within thé walls of one o 
other of our provincial Colleges 
as claiming for English science only that gt was making good 
confessed educational deficiencies ‘There were sciences which, 
either in their origin og their development, were peculiarly our 
own One of thest was geology Crowded up between our four 
s@as was an epitome of the past history of the world such as he 
believed no other country possessed in an equally small area ẹ 
Thus geologists were a natural product of our soil But 
there was one particular in which he thought the President, more 
than most, would appieciate Prof Lapworth’s audacity and guc- 
cess Though 8 Southerner, he had made a foray into Scotland, 
and had returned laden with spoil It was true that he, too, 
had crossed the horder, and he deeply regietted that he must 
confess that his track was marked by disturbances but speaking 
for Prof Lapworth and on his behalf—though without consult- 
ing him~~he must admit that his offences were venial and that he 
w&s mosteto blame He turned the most fundamenta} institutioh 


But he must not be wederstad ~ 
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of Scotland—it There were 
only tWo ways of meeting an mvader or an innovator such as 
this'—vgth steel or with gold They must confute him with the 
pemer reward him witha medal The Council had chogen the 
better part of valour, id he was sure the Society did net 
question thir discretion With regard to himself, there was one 
remark that he must make ~ In some of the principal researches 
in which he had beerfengaged he had worked with colleagues 
While, therefog@ thanking the Society for the honour they phad 
been pleased to confer upon him, he was, perhaps, not wrong in 
thirking that Dr “Thorpe and Prof Reinold, who had received 
many marks of appreciation from the Royal, the Physical, and 
the Chemical Societies, were ieceiving further, though less 
dire cognition from the Royal Society to-day Apart from 
al} minor queStions, *the distinguighing characterigic of this 
meeung was the bringing together of men who were working at 
different brfnches of science These gatherings, and those 
which in the summer take place Aurmg the meetings of 
the “British Association, were, he thought, good for all of 
them They checked that scientific particularism which in 
> the cultivation of a subject of study ignored the culture of 
the Student »*They reminded them that they were all co- 
operating to one common end—the promotion of natural know- 
ledge The very speech that he w&s making bore testimony to 
this fact, for were ıt otherwise the President would not have 
called upon an Englishman to reply for our absent foreign 
medallists, or a physicist to return thanks for honours bestowed 
on experts in geology and chemistry It was only because he 
himself believed that there was between scientific mena simi- 
larity of aim and object, and a community of ideas, which under- 
ley all suBerfictal d:fferences, that he ventured to undertake the 
tas sf expressing thethanks ın which, he was sure, one and all 
of the medalhsts most heargly jomed é 
od = 
. 
» Prof Dye: proposed “The Visitors,” associating with 
the toast the name of the Greek Minister He said — 


The association appeared to him a peculiarly happy one 
The other day he came across a stiiking statement of Sir Henry 
Maine’s—‘‘ Except the blind forces of Nature, nothing moves 
in this world wĦeh is not Greek in its origin ” The former 
influence they could ın this Society give some accoant of But 
the latter he,regarded with a certain scientific scepticism Yet 
he was not disposed to dispute its validity Westili commenced 
our ofteh arduous mathematical stu@lies with Greek geometry, 
and he could nog gainsay those who thought that the influence 
of the counsels of Plato, and of the precepts of Aristotle, was 
unexhausted In art Greece remaimed unsurpassed and unsur- 
passable Sonte might say that if scientific men had their way 
they would extinguish Greek,studies This was fai from the 
tuth In this Society they rejoiced ın those exact studies which 
recreated the literature and life of the past 


e e 
The Greek Minister, in replying, said — 


a 

He had always been*of opmon fhat those who were intrusted 
with the duty of representing thew respective Goveingients 
in this country, need confine their watchfulness, and activity 
neither to political nor to social circles alone They had before 
them a wide and unrivalled field im which to study@he benefits 
accruing to a whole communtty—to the Government itgelf—fiom 
the efforts of private individuals, when guided by public zeal 
and devotion to scjencg , and he thought no more striking ex- 
rattgle of.such benefits could be instanced than the results of 
the labowts of this, the most ancient and most illustrious of 
learned Societies It might be said to have been born 
with the first dawn of scientific research in England, it 
had remained its stronghold in times "of political trouble 
and change, ıt numbered in its long muster roll all thosg 
names which had bequeathed an undying fame to British 
fcience? it had worked out and solved, for the benefit of the 
State, scientific questions which were elsewhere delegated to 
official departments alone , its catalogue of scientific papers was 
a ménument of the world-wide grasp of its subjests That the 
achievements of this Society should have been continuous and 
ver increasing ın importance for close upon 250 years was cha- 
racteristic of British public zeal and tenacity of purpose But 
what was especially instructive was the ardour with which 
such work was prosecuted, not only by those whose pursuit was 
science, but by those especially who, like the illustrioys stateg- 


man at the Head of Her Majesty’s Government, being independ- | 
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ent by fortune and already great, by birth and political achieves 
ments, yet contrfbuted powerfully to the advancement of sciegce. 
It was at symposia such gs this that the philosophers of ancient 
Greece laid coWn tho% geat truths of science which had found e 
amongst this Society such ardent apostles amd such illustrious 
expounders | The guests en whose behalf he respomled, and he 
himself, expfessed sincere acknowledgments for the honourghey 
had done them that mght ° . 


The company tifen sepdrated e 
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A MEETING of the honorary council of advice ın connec- 
tion with the Crystal Palace Electrical Exhibition, which 1s to 
be opened on January r next, was held last week at the Man- 
sion House Thee Lord Mayor presided Mr Gardner, the 
secretary of the Crystal Palace Company, read the report of the 
directors, ın which they referred to the Electrical Exhibition at 
the Palace in 1881, and to the enormous strides which had since 
been madein the industiy The Exhibition of 1881 was recog- 
nized as the pioneer of electrical engineering in this country, 
and it was con‘idently believed that the Eahibition of 1892 
would be remembered in history ‘‘as showing that the infant 
Electra has grown to years of maturity, and 1s capable of further 
aiding g@ience, commerce, and the world at large ” The space 
available had been over-applied for, and every section of the 
industry would be well represented Invitations would be 
issued to public bodies throughout the United Kingdom to visit 
the Exhibition, where the various systems of electric lighting 
would be on view and in this direction alone very great saving 
of expense to the authorities would be effected, and other 
advantages must, the directors belreved, also accrue On the 
motion of Mr W H Preece, the following gentlemen were 
appointed to act as a committee of experts ın connection with 
the exhibits Profs W Grylls Adams, W E Ayrton, W, 
Crookes, D E Hughes, A B W Kennedy, J Perry, and 
Silvanus Thompsor, Major P Cardew, Sir J N Douglass, 
Mr W B Esson, Mr Gisbert Kapp, and Mr Preece 


On Friday last a portrait of Sir William Thomson, by Mr 
Werkomer, was presented to the University of Glasgow A 
number of frends subscribed for it, to signalize Sir Wilham’s 
election to the office of President of the Royal Society The 
presentation was made by Mr Balfour, the Lord Rector of the 
University, who spoke eloquently of Sir Wiliam Thomson’s 
great career as a man of science and an inventor A repħca of 
the por’rait was presented to Lady Thomson 


THE Egyptian Government has asked the Caisse de la Dette © 
for £50,000 from the general reserve fund on behalf of the 
Antiques Department The Cairo correspondent of the Zomes 
says tha: before grant.ng so large 2 sum Me Caisse will probably . 
require the appointment of a Commission to study the purposes 
for which it 1s to be used ft as hoped that searching investi- 
gation will be made nto the management of the department 
generally ° 


IT 1s expected that Australia will be well repre®nted at the 
Chicago Exposition Eabıbıts connected with education, 
minerals, forestry, and especially wool are to be sent About 
fifty wool growers and wool brokers met lately at Sydney, and 
decided to despatch a very extensive collective exhibit of 


wools es a 


WE have to note a change in the form of the publications 
ssued by the Meteoralogical Department? of Inda From 
January 1 la$t, the Annual Reports on the Meteorology of India, 
which have hitherto b€en issued about fourteen months after the 
termination of the year to which they referred, have Deen re- 
placed by a Monthly Weather Review, the first hopr parts 
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‘ef*which have been received It is hope@ that, when the 
arrangements are complete, these reports wik be published 
froi six to eight weeks after current dgte| The matenals used 
eare the mornmg observations taken af 1 statfons, and after- 


noon observation taken at 82 stations, and eventually,e 


a monthly “summary of rænfall observations wxl be given 
for Gbout 2500 stations The text contains full discus- 
sions of the chief features of thee weathe& under each of the 
pyncipal elements, illustrated by maps showing the mean 
distribution of the cogditions fo. the month, and the variations 
from the mean 
review of the meteorology of the year,1890, in which ıt 1s stated 
that conditions were very abnormal in Upper India, and very 
favourable for a severe winter in the hill districts, and for abun- 
dant ram in the plain districts, while the snowfall ın the Kash- 
mir Himalayas and Afghanistan during November and,December 
was abnormally heavy Temperature was steadily below the 
average in Northern India, but was excessive in the peninsula 


Tue Abhandlungen of the Royal Prussian Meteorological 
Institute (Bd 1, No 4, 1891) contain the first part of a treatise 
on the climate of Berlin, referring to 1ainfall and thunderstorms 
Berlin possesses a long series of observations, commencing with 
the beginning of the eighteenth century, but m this investigation 
some of the earlier observations have not been used, The sub 
jects treated of are —(1) The amount of rainfall, the annual mean 
being given as 23 nches The extreme values varied from 14 26 
inches in 1887 to 30 inches in 1882 The wettest months 
were June and July, yielding together 24 per cent of the annual 
amount (2) Rain frequency The average number of days on 
which more than o o8 inch fell was152 The months of greatest 
rainfall frequency were November and December (3) Hail and 
soft hail (Graepec) The former occurred on 2 to 3 days and the 
latter on 3 to 4 days ın each year, and mostly ın the months May, 
June, and July (4) Snow A Berhn winter numbers on an 
average 33 snowy days The distribution according to months 1s 
very curious snow does not occur most fiequently in the 
coldest months , it falls as often m March asin December It 
lies on the giound 49 days on an average (5) Intensity of ram- 
fall Dauly falls of more than 2 inches are quite exceptional, 
and of 14 inches are not frequent The greatest fall was 1 86 
imches m 14 hours (6) Wet and dry periods Attention 1s 
more particularly given to periods of short duration , wet periods 
of five or more days are fewer than dry periods of similar length , 
the former average 75 and the fatter 13 2 per year (7) 
Thund@rstorms Berlin enjoys comparative immunity from 
thunderstorms, as they occur on an average on only 15 days 
ein thè year, about half of them being in June and July This 
valuable discussion has been carried out by Prof G Hellmann 


THE common type of cyclong weather 1s sometimes materially 
altered by orogiaphicaf conditions This ıs the case, eg’, at 
Turn, as recently shown by Signer Rizzo (in a paper to the 
Academy there)e He cites thirty-three cases in the last twenty. 
five years, which indicate the general course of the weather 
when a cycloné passes over Northern or Central Europe After 
fall of the bansmeter, with strong west wind, the sky clears, the 
temperature rises considerably, and the moisture of the air 
dimimishes® This ıs explained by the influence of the Alps 
e The strong west wind 1s forced up the mountain range, so that 
its aqueous vapour 1s condensed, and falls as rain and snow on 
the western slopes*and summit After crossmg the ridge, it 
descends, afid, havnt parted with its moisture, appears as a 
warm dry wind (thus forming an unusual feature in cyclones) 


THE temperature of the rivers of Central Europe has been 
recently investigated by Herr Forster, ofthe Society of Geo- 
graphers@t Vienna Un.versity , the monthly and annual means 
being obiined froh th.rty-onestations He distinguishes (with 
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reference io river and i ee the following types ~~ 
(2) Glacier rivers These are always “warmer than the ay im 
winter, and much cooler in summer ẹ on, the average? of the 
year, Mey are about 1° colder (4) Glacie: rivers modified by 
lafKes, and rers from lakes in general These ars except in 
spring, warmer than the an, thereffie warmergon the annual 
average (c) Mountain rivers Like glfcier rivers, these are 
warmer in winter and cooler m summer than {he an, but the 
difference, especially in summer, 1s not nearly,so great , so that, 
on the average of the year, ıt ıs approximately o° (g) Hat 
country rivers Their temperature 1s, throughout the year, 
higher than that of the air, and the annual average, gefftttence 
1s over 1° e Sometimes a defferent relatión betWeen river afd 
air temperature 18 found ın the upper part of a river and ın the 
lowe:, and transition-types occur between those abo¥e indicated 


THE Bahama Islands aie soon to be connected with thee 
general telegraphic system of Great Britain and the world 
A submarine cable about 200 miles long will be laid from a 
point about five miles from Nassau, New Providence, to a 
point about the same distancë from Jupiter Inlet, on éhe south- 
east coast of Florida The cable has been designed for the 
Government of the colony by Mr W H Preece It will be 
insulated with gutta-peicha, and is bemg manufactured by 
Messrs W T Henley and Co It will be laid in January or 
February next by the steamer Westmeath, belonging to that 
firm As the Western Union Telegraph Company’s Flogigan 

glines do not at present run so far south as Jupiter Inlet, the 

stauon at fhe American terminus of h® cable vill be in charge 
of the officers of the United States Weather ‘Burean, who will 
transmit the messages to the Western Union Company’s 
system over their private hne Traffic between England and 
the Bahamas will thus pass through the Atlantic cables 


AT a meeting held at Aylesbury on Satu®daygt was resolved, 
on the motion of Sir Harry Verney, that ıt was desirable ¢o 
establish a County Museum for Bucks, and that an executive 
committee should be appointed to take the necessary measures 
Letters from various eminent men of science were iead at the 
meeting Prof Flowei, writing from the British Museum, 
pointed out that a good County Museum, well arranged, neat, 
and attractive, might be the means of conveying struction and 
giving interest and pleasure to,thousands, and that money, 
time, knowledge, and sympathetic care must be expended upon 
1t Prof Alfred Newton, of Magdalene College, Cambridge, 
said that the proposal to establish a Museum for Buckingham- 
shire had his best wishes e advocated the founding of a 
maintenance fund, which should be vested in trustees Prof 
Greer? of the University Museum, Oxford, contended that in 
the proposed Museum care should be taken for the proper selec- 
tion of objects, the primary end being to illustrate the district in 
which it egisted 


DR ERMLING contributes to the cwirent number of Globus 
an interesting paper on the Nurhag: of Sardinia 
are said to be more than 3000 of these tate Fuildings 
im the island They are almost all in fertile districts, and 
are built in groups which are separated from one another 
by wide and generally barien spaces According to many 
archeologists, the Nurhagi were tombs, but the late Canon 


> 
Spano, in lis ‘‘Memora sopra 1 Nurhagi di Sardegna,” 


published ın 1854, contended that they were dwellings and 
places of refuge, and this view 1s accepted by Dr Ermljng 

In a trench closed with asphalte? under the ruins of a Nurhage 
near Teti, various bronze statuettes, swords, spear-heads, and* 
axes were discovered lately by shepherds These treasures are 
now ih the museum of M Gouin, a Frenchman, in Caghau 

Some of the objects have been analyzed, and ıt has been found 


| that the chemical composition of the bronze statuettes 1s not the 
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same as ihat of ‘the ey “The stathettes consist of copper 
90 3, tih 74, won 21, the axes, of copper 87 4, tin 12 0, lead 
; 0.5, _With, traces of iron" z 


IN the new number ®f Petermanns Mitteilungen * Prog 
Vambery hs a valuable pager on the geographical nomenclature 
of Central Asia® He gives a list of names, his spelling of which 
nay safely be accepted as authouitative The listis to be extended 
on some future occasion 


* o 

47 a recent meeting of the Field Naturalists’ Club, Victoria, 
Mr C G W Officer read a paper on supposed human footprints 
on.Eomsnrocksat Warrnambool In introducing the subject, Mr 
Officer described in detail the formation and nature ef the sand 
dunes, and their connection with the underlying sttata, as shown 
by the stmildtity of the stone now being quarried there From 
aa aftalysis of the stone made by Mr Avery, of Queen's College, 
1t appears that it contains about 94 per cent of caibonate of 
"lime Last December a slab was discovered in one of the 
quasies bearing impressions which suggested that they were 
made by human beings This slaly was secured by Mr Archi- 
bald, and® placed ın the Warrnambool Museum The deter- 
mination of the age of the rochs,1s of importance, and from the 
evidence of subsidence and elevation which have probably taken 
place since the 1mpresstons were made, Mr Officer 1s of opinion 
that a considerable lapse of time has occurred since the rocks 
were laid‘down, and he suggests that the impressions were made 
by fio individuals sitfag close together and somewhat obliquely 
to each other Mr J Wegnant, discussing the papes, poited 
, out that it was negessary to be very guarded in accepti any but 
the strongest evidence on such questions as those relating to the 
supposed footprints Amongst limestone rocks it was well 
* known that mimetic forms were common Tn the A€oltan rocks 
of Cape Bridgewater occurred the so called fossil forest, which 
the casual obserweg c8uld hardly be persuaded to believe was an 
aceidental resemblance, and nothing more At the same time 
Mr Dennang congiatulated Mr Officer on having produced an 
Interesting and highly suggestive paper The rocks were well 
described, and whether his conclusions concerning the im- 
pressions were accepted or not, he had succeeded in drawing 
renewed attention to one of the most striking formations in 

Victoria : 


Mr J B TYRRELË, Ottawa, of the Canadian Geological 
Survey, has spent the last two summers ın examining the shores 
of Lake Winnipeg, Winnipegosis, and Manfoba, and he has 
issued a few notes on his observations, in advance of a more 
detailed report to the Survey Spéaking of striation, Mr Tyrrell 
refeis to many distinct and characteristic glacial strize gvhich 
show that during the Ice Age a great glacier, ør lobe of the 
Laurentide glacier, moved south-south eastward, across the 
lacustral plains of Manitoba, alon% the valley of Red River to the 
height of land, and onward to nea: Des Moines, Iow4, sending 

— off, branches up the valleys of Swan and Red Deer rivers The 
tom! length of this glacier or lobe, from the north end of Lake 
Winnipeg to its extyeme southern limt in Iowa, would be about 
850 miles With reference tọ morames, Mr Tyrrell says the 
highest at present known in Northern Mafiitoba are those capping 
the summits of portions of the Duck and Riding Mountaing, 

ewith ajtitudes of 2500 to 2700 feet above the sea, or 1800 to 
2000 feet above the sw face of Lake Winnipeg On the shores 
and islands of Lake Winnipeg a distinct moraine has lately been 
recégn'zed In a section on shore Jines Mr Tyrrell desertbes 
„Kettle Hull, on the south side of Swan Lake, as one of the 
most interesting monuments of ancient shore phenomena in the 
whole district Swan Lake has an estimated elevation gf 27 
feet above Lake Winnipegosis, or 855 feet above the sea, 
and the hill, which appears to have been laigely composed, of 
Dakota saffdstone, 11ses 275 feet above it On the face of this 
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hill are five disting teniaces, ENEE, Vi different shore lines, 
at elevations of 920, 955, 995, IOI5, 1070 feet* above the sea, 
those at 955, 995, and 1070 berng most strongly marked, the ast 


being the most distinc? ° . 


* Mr D Morais, Assistant Director of thé Royal Gardens, a 
Kew, lately*sent to the Æsntomogist's Monthly? Magazine 
for identificat.on specimens of a Coccid,* supposed by Sum 
to be “cerya'sPurchast, received from St Helen? They 
were found there on some rose bushes which had been Tmportet 
from the Cape of Good Hope In a noe in the new number 
of the Entomologist Monthlye Magazine, Mr J W Douglas 
says there 1s not the least doubt that the specimens received are 
females of Zeerya Purchast, and he adds that if the brood of 
which they are samples be not extirpated at once by burning 
all the plants on which they exist, so as to destroy all eggs and 
young larvee, they will form the beginning of a pest that must 
be intensely serious im such a small island The probability 1s 
that they were introduced as eggs or larvae, and so escaped 
observation 


THE fourth volume of the entomological publication issued 
by the Russian Grand-Duke Nicholas, under the title of 
t Mémoires sur les Lépidopttres, rédigés par N M Romanoff,’ 
contains a very valuable work by M -Gr Grum Grshimailo— 
“Le Pamir et sa Faune lépidoptérologique,” with twenty-one 
coloured plates and a map of the Pamir Besides its special 
entomological part, the work contains some interesting deduc- 
tions concerning the geological history of the Pamir The 
author came to the conclusion, confirmed afterwards on geologi- 
cal grounds by Prof Mushketoff, that during the Miocene period 
the Pamir plateau and Tibet formed a continent which rose 
solated above the great Tertiary sea It was separated at that 
time from the Tian Shan Mountains, but seems to have been 
@onnected with the Altat Mountains, probably through the Ber- 
Shan highlands The hypothesis seems probable on orographi- 
cal giounds as weil—the Pamir andthe Alta: Mountains belong-* 
ing to the great “plateau of Asia of which the Great Alta is one 
of the borde: ridges, while the Tian-Shan belongs to the series 
of ridges parailel to the border ridges, and ıs separated from 
them by deep valleys, which must have been filled by the waters 
ofa Tertiary sea The same structure may be observed in East 
Siberia also 


Lists of the Macro-Lepidoptera and birds of Wincheste: and 
the vicinity have been compeled by members of the Winchester 
College Natural History Society, and have now been pu'alished 
together in the form of a pamphlet The compilers have 
evidently taken geat care to be accurate, and their wok | 
cannot fail to be of service to students of natural history in the 
locality Mr A W S Fisher, who signs the preface to the 
list of Lepidoptera, points out thasıt congains 425 species, which 
have all occurred within six miles of Winchester College Mr e 
S A Davies, in the list of birds, indicates by an asterisk the A 
cases 1n which the birds recorded have been bred®within a radius 
of a quarter of a mile of the College In most cases, Mr X 
Davies himself has found the nest within fhe last three or 
years ® 7 4 


ACCORDING to Hering’s views, the optical stimulation-value, 
or ‘‘valence,” of a colomed radiation, 1s made up of one white 
and one or two colour valences (the greater the former, the less 
the saturation) Aad he has sought to measure the white 
valences , one useful means lying ın the faeé that to an @ye kept 
long in the dark all coloured rays of a certain léw intensity 
seem colourless, but of very diffefen® brightness Hering has 
lately had An opportunity of taking measurements on a person 
having sight, but totally blind to colours (a very Tage case) 
This was a music-teacher, twenty years of age The experi- 
ments (described in Pfluger’s Archiv) brought out the,fact that 
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ethe spectrum 0f the totally colour-blin& 1s considerably 
shortened , ın this case ıt begin about 665 uand ceased about 
4fon The greatest intensity was,in the green Further, it 
appeared that all coloured radiation$ had the same relations of 
brightness to each othe: for the adapted normal eye as for the 
eye of the folour-blind person With #nytwo spectral lights, 
agdin, an equalityeof sensation could be produced in this 
person, When a suitable ratio af intensties was established , 
and whdé& the two different colours, which seemed equal to the 
colour-blind, were egamined with the normal eye (adapted to 
darkness), 1t was found that thege tWo colgurs had equal white 
valences In general, the brightnegs-curve of the spectrum of 
the colour-blind had the same course as the curve of white 
valences for the normal eye These facfs are regarded as a 
strong confirmation of the author’s views 


THE Morgue m Paus now has a medi co-legal institute at- 
tached to it, with courses of lectures, & The need of frigorific 
apparatus has been long felt, and ın a recent competition for the 
supply of ıt, the arrangement proposed by MM Mignon and 
Rouart (Carré’s system) has been selected by a Committee, and 
will be worked out According to the Report (Bulletin de la 
Soc @ Encouragement), Prof Brouardel imposed three condi- 
fons (1) to submit bodies, on arrival, to a temperature of —15° 
to ~20° C (this on account of bad conductivity and slowness 
of freezing mternally, also the advanced state of decomposition 
often met with) , (2) to take them into a room with temperature 
varying between — 4° and —1°, and (3) to keep ten bodiesata 
temperature of —4° Further, vibration was to be avoided, an 
the air kept still The method of Carré, it 1s known, depends 
on changes in an aqueous solution of ammoniacal gas, the gas 
being driven off by heat, liquefiedrby its press ure, vaporized, and 
absorbed by water Chloride of calcium is used to transmit the 
cold , this quid passing through pipes in the wooden walls,of 
a freezing cell, into which the body 1s pushed ona carriage Ten 
hours ıs enough for the largest body it becomes hard as wood 
The after-process is easier Bodies can be kept thus more than 
eight months, though decomposition had begun before freezing 
‘When an autopsy is to be made, the body ıs put into a case 
which 1s heated with gas burners, and afterwards ıt may be 
relegated to the frozen state to be kept longer To keep bodies 
at ~2°1na hall, for exhibition to the public, presented special 
difficulties How these were overcome may be learned from the 
above-mentioned Report 


THE new number of the Jouthal of the ,Marie Biological 
Assotiation of the United Kmgdom (new series, vol u, No 2) 
opens with the Council’s report for 1890-91 and the Durector’s 
report The weather was extremely unfavourable for continuous 
and systematic dredging , nevertheless the boats of the Labora- 
tory were constantly employed on every suitable day, and a 
considerable amount o$ matetlal was collected The preservation 
of specimens has been much more carefully attended to than 
formerly One man now devote$ almost his entire time to this 
work The following are the other contents of the present 
number ~The egg and larva of Calhonymus lyra, by J T 
Cunningham (with plate v ), experiments on the production of 
artificial bats, by Frank Hughes, the rate of growth of some 
Sea fishea and their distribution at different ages, by J T 
Cunningham , on some Ascidians from the Isle of Wight—a 
study in variation and nomenclature, by Walter Garstang (with 
plates vi and vu }, on the development of Palznurus vulgaris, 
the roek lobster q, sea crayfish, by J T Cunningham (with 
plates vi and 1x), the reproduction and growth of the 
pilchard, by J T Cunomgham (with plate x ), the distribution 
of Crystallogobius nilsson:zt, by J T Cunningham, physical 
investigations, preliminary paper, by H *N Dickson (with plate 
xi), tfdtes on meteorological observations at Plymouth, by 
HN Dickson » notes on the herring, long-line, and pilchard 
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fisheries ‘of Plymouth Taa bye Waha Roach, Associate 
Member, note on a British Cephalopod—Uex eblene (Ball)s 
by Wiliam E Hoyle, notes and mewmorgnda . 7 46 

Por KAUFMANN, of Liége, has sued a useful “ Student” 

Guide” to the Liége School of Mmes and Engeneering, the ' 
Montefiore Electro-technical Institute, gind the principal en- 
gineering firms in Lidge and the environs e quotes from an 
official report by Mr Vice-Consul Menzies a Statement to the 
effect that the advantages offered by Liége font an educational 
point of view do not seem to be duly appreciated in® the 
United Kingdom. While the youth of almost all the other 
European nations me fairly, and in some ipstances” largely, 
representtd at the Liége University, the British students rarely 
number more than five or sıx at a time, and sometimes not even 
that . 


A “Handy List of Books on Mines and Mming” has been 
compiled and publshed by Mr H E Haferkorn, of the, 
Milwaukee Public Library He describes ıt as an alphabetical 
reference catalogue, arranged under authors and subject, and 
including analytical referefices to the contents of important 
works 

MESSRS WHITAKER AND‘CO have issued the fourth edition 
of the “ Working and Management of an English Railway,” by 
George Finlay In June 1890 the author read a paper at the 
Royal United Service Institution, on the transport of troops by 
rail within the United Kingdom  Thegsubstance of this paper 
he has embodied ın the chapter on, railways as a means of 
defence $ To the present edition® hè has Æo added, as an 
appendix, a lecture {with emendations) delivered at the Societys 
of Arts, on modern improvements of facilities in railway 


travelling . 


Messrs WHITTAKER AND Co have in the press a second 
edition of Dr A B Gniffiths’s “ Treatis@on Manures” Itisa 
little more than two years since the work appeared Fifty pages 


of new matter have been added A 


THe third edition of ‘‘Electricity,. treated Expeyimentally 
for the Use of Schools and Students,” by Tannæus Cumming, 
has been published by Messrs Longmans, Green, and Co 
The author has made such additions and alterations as seemed 
necessary to bring the book up to date . 


A NEW edition of Prof A Humboldt Sexton’s ‘‘ Elementary 
Inorganic Chemistry ” (Blackie and Son) has been issued To 
megt the alteramons in the syllabus of the Science and Art 
Department, the author has recast the part dealing with 
quahtative analysis ° © 


‘Tate American Association for the Advancement of Science 
has just issued the Proceedings of its meeting (the thirty-ninth) 
held at Ingianapolis, Indiana, ın August 1890 


PART@38 of Cassell’s “ New Popular Educator” has been 
published Besides the illustrations m the text, it includes a 
. 
good map of Spam and Portugal Paa 


THE second series of lectures given by the Sunday Lecture 
Society begins on Sunday afternoon, Secember 6, m St 
George’s Hall, Langham Place, at 4 p m., when Mr Eric S 
Bruce will lecture on ‘‘ Fogs and their Prevention ” Lectures 
will subsequently be given by Prof J F Blake, Prof Vivian 
B Lewes, Prof Percy Frankland, F RS, Dr Benjamin W 
Richardson, F RS, Mr Whitworth Walls, and Mr Willmott 
Dixon e 
THE additions to the Zoological Society’s Gardens during the 
past week include a Barbary Mouse (Aus bar barus)from Barbary, 
a Ghinese Blue Magpie (Cyasopoleus cyanus) from China, two 
Brown Thrushes (Turdus leucomelas) from South America, 
ee a Vulpine Phalanger (Phalangista vulpina), born, m 
e Gartens 
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MOTIOÑ QF STARS IN 1HE LINE OF SIGHT —In a paper ıead 
efore*the Royal Society, ım January 1890, Prof Lockyer 
escrit@.l a new metifod of observing spectra of stars end 


ebule which did away wfh errors due to the colimator of @ 


he spectroscepe not being gxactly in the optic axis of the 
elescope owing ¢o the flexure of the telescope tube It 
onsisted ın using a siderostat to reflect the light of the body 
nder observatiog®to a vertical object-glass, whence it was 
onverged on the sht of a fixed spectroscope By this means 
rerfect stability can Be secured This method has been utilized 
y Me Deslandres, of Paris Observatory, for the photographic 
‘etermination of the displacements of lines ın stellar spectra due 
o motiomin the line of sight (Comptes rendus, November 23) 
‘omparison spar} spectfa are takene above and beéow the 
pectrum of the star, and the difference of position of the lines 
omħon to thé star and these spectra afterwards measured 
“he elements used for comparison arë iron, calcium, and 
tydrog&h, and the best results have been obtainea with the first 
£ fhe three The Ines in a spectrum of Sirus, taken on 
Warch 3, 1891, in this manner, exhibited a displacement which 
corresponded to a*velocity of recession relative to the earth of 19 
alometres per second But as the earth’s motion towards Sinus 
t the time gf observation was 20 2%kıilometres per second, the 
ıpproach of the star to the sun was 1 2 kilometres per second 
he results indicate that considerable advantage ıs to be gained 
oy the use of the siderostat in the study of the radial motions 
of stars 


Tue VARIATION OF LATITUDE --Some determinations of 
he latitude of Cambridge, U S , made in 1884-85 exhibited a 
orogrésyve variation, frgm which, however, no inference was 
lrawn at the time The stars observed were contained between 
-5° and +5° of declination, @ut a subsequent discussion based 
m more northalyestars (+ 5° to + 50°) gave an “exactly 
*orresponding variation m latitude Mr S C Chandler, in the 
Astronouncal Journal, No 248, gives the results of a recent 
:yamination of his values, and from the curve connecting the 
‘esiduals finds the minimum latitude to have been on September 
i, 1884, and the maximum latitude on May 1, 1885, with a 
ange of about O” A e 


PHOTOGRAPHY OF THE ECLIPSED Moon —During the lunar 
achipse of November 15, M Courty, of Bordeaux Observatory, 
‘ook four photographs of the moon after it had entered the 
zarth’s shadow The exposure given “vas about two minutes, 
and the disk of the aoon could be easily traced on the negatives, 
and on some positives presented with a note by M Rayet to the 
Paris Academy on November 23 M Janssen remarked that by 
photographing the eclipsed moon and the full moon on the same 
plate, and determining the, times of exposure necessary to obtain 
doth images of equal density, a good idea of the relation of the 
light mtensity in the two cases may be obtained A 

e 


PROPOSALS KOR A SCHEME OF CO-OPERA- 
TIVE OBSERVATION OF THE SO-CALLE 
LUMINOUS CLOUDS $ 


SINCE 1885 curious cloud formations have been seen on 
summer nights in both the northern and southétn hemi- 
spheres, m evident connection with those phenomena, which 
followed the great volcanic eruption at Krakatdo The intense 
brightness of these formations, considering the position of the 
F denoted that they were situated very far above the earth’s 
surface Obably these clouds consisted of erupted particles 
thrown to a very greatheight and there 1llumimated on summer 
nights by the sun ; 

These cloud-lke formations, commonly called lummous 
clouds, are extremely interesting, both on account of the extra- 
ordinary height at which they have for years been moving above 
thé surface of the earth (more than 80 kilometres) and of the 
movements themselves A very important point about these 
clouds is that they are—so far as we yet know—visible ın each 
hemisphere only in the summer, It 1s the more important 
that these phenomena should be carefully and widely observed, 
sinte it 1s believed that they are gradually breaking up, so that 
proBably ın a very few years no distinct traces of them may 
remain (see also O Jesse on so-called luminous clouds, in the 
journal Himmel und Erde, vol 1 p 263) 


Photographic results of the researches of O Jesse are gyven in à 
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Part xl of the Trarfsactions of the Berlin Acadegy of Science’ 
for 1890, and Part axvi for 1891 “It 1s very desirable that such 
photographs should be taken m as many different localities & 
possible, because from sheh we get the surest basis for con- 
sideration of the situation and movements of tye clouds But 
vabable aid ray be given,by the co-operation of gumerous 
observers ın vatious regi8ns of the earth without the aid of any 
apparatus . 7 
The principal pointseupon which stress 1s to be Jaidein this 
nguay are — e 





| most surely distinguished 
| 


ordinary cirrus cloud ? . 
Clouds or cloud-hke formajions which after sunset and before 
sunrise stand out brightly from the dark ground of the heavens, 
no earthly or unearthly sources of hght bemg present on the 
horizon, can only produce this effect by means of their own hight 
or else by light which they receive directly or indirectly from the 
{ sun or moon below tHe horizon 
Cloud-hke formations which shine at night by their own hght 
have doubtless been formerly observed above the surface of the 
eath To these formations belong not only thunder and 
lightning clouds, but also some polar light and meteoric 
phenomena 
But the so-catled lummous clouds do not belong to the 
varous species of self-luminous clouds, for finer measurements 
: of their light are wanting, besides which the fact that they are 
only seen within the zone of twilight proves that the sun below 
the horizon 1s the principal source of their light 
Tt is wAl known that there are clouds within this twilight 
zone which resemble high mountain peaks, and which m the 
first stages of twilight shine ın the light of the sun, though the 
Witer ıs below the horizon of the observer Tt 1s easy to deter- 
mine the relatior between the position of the sun below the 
horizon, and the height of those layers of atmosphere which 
receive the sun’s light and reflect it 
But the laws which govern the whole course of twilight are 
modified when the distribution of the sunlight-reflecting particles 
mm the atmosphere 1s altered to any great extent If, for instance, 
numerous minute atoms produced by volcanic eruption or by the 
breaking up of meteoric bodies find their way into those heights 
above the earth’s surface ın which usually the gaseous elements 
of the atmosphere are present in a very scattered form, ıt may 
happen that such a layer, which reflects the sunlight very 
strongly, may curiously alter the course of the twilight 
So long after sunset as the masses of air beneath such a layer 
receive direct light from the sun and reflect it, the observer will 
not distinguish any deviation from the usual course of twilight 
But as soon as the further sinking of the setting sun gradually 
deprives the lower layers of air of the direct light, the higher 
layer of dust still receiving hght from the sun stands out in 
astonishing brightness, the particles of dust having strong 
reflecting power, thas giving to the close of twilight the curjous 
effect of the sudden appearance of shining clouds on the broad 
surface of the heavens 
The phenomena of the luminous clouds corresponded when 
first perceived to the above description At present they are 
no longer so strong or so extensive, but only form thin whitish- 
blue shining veils, similar in form to the so-called cirrus or 
feather clouds, occupying but a comparativ@ly small part of the 
floor of the heavens side the twilight segment, and im our zone 
mostly near the horizon Probably, the layers are now so 
thin that very near and exactly above us they can xo longer be 
! seen 
' From the above considerations it 1s clear in what way these 
clouds differ from those situated nearer to us, and, especially 
from the cirrus clouds floating scarcely more than 13 kilometres 
, above the earth’s surtace All these lower clouds appeagin the 
» later twilight grey and shadowy on a light ground, because the 
layers of atmosphere above them are the chief source of the 
remaining twilight. The luminous clouds differ too in shape 
and structure from the other kinds of clouds =e 
We must guard, however, against the eggor of mgstaking 
cirrus for luminous clouds, when, in exceptional cases, the 
former look very brignt, ın consequence of regering light either 
directly or indirectly from the moon Or other sources In this 
case, the que$tion 1s decided by the relatively high degree of 
stability ın position antl form of the very high and distant 
luminous clouds, as ordinary clouds lie lower and nearef, and 
show much more rapid changes of posyon bd e 


from others, d@pec:ally from the 
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1) By what method can the so-called lumimous clouds be" 
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e ° (2) When Pa or beholding so callegi luminous clouds, 
to what points*shall attentionsbe especially directed, and what 
simple measurements of place, tıme, form, &¢ , shall be carried 
out in order to aid most usefully in the ypquiry? 

In answering this question we’ wi firs? consider those 
methods of reseafth ın which the observe: can obtain no aaa a 
mental ai@, except only a watch, wlfich,should bg a sufficiently 
goed timekeeper tg estimate the time of observation to one 
minute, when compared with the correg: time within eight to 
twelve hours after the observatior ° 
* Such ‘simple observations are the more useful, since tt fre- 
quently happens thaj in the well fitted up and prepared stations, 
observation of the phenomena ıs prevented by bad weather, 
or else that the phenomena stitch over %0 large an extent of 
the earth’s surface to be included in an organized series of 
observations The farther the stations are apart, the more 
valuable are the most simple method For instance, in 
order to get corresponding photographic observations fiom two 
stations, 35 kilometres apart, such as Beelin and Nauen, the 
most rigid exactness, both as to time and place, must be 
observed 

If, however, observations are taken mm East Prussia and in 
the Rhine province respectively, a from twenty to thirty times 
larger margin of difference as to time and place can be allowed 
than in the foregoing case, without in any way lessening the 
value of the result 

So, 1f without preparation and instruments to hand an ob- 
servel believes he beholds luminous clouds, he must not imagine 
that he can 1ender no service to science by examining them 
closely, for very possibly the most simple method møy, taken 
in conjunction with other simula: observations, prove to be of 
the greatest service 

It is desirable, too, to look out for lummous clouds at al 
seasons of the year, though, so far, they have only been seen 1 
summer In the northern hemisphere they have only been 
seen from the end of May to the begmning of August, with 
greatest frequency and brightness in the month of July 

During these weeks, usually two stars are seen simultaneously 
with the luminous clouds, a star of the first magnitude, Capella, 
and a star of the same constellation, of the second magnitude, 8 
Aurigse 

The bnghter of the two stars, which 1s characteristic of 
summer nights, m the northern houzon, sets towards the end of 
June soon after eleven, and towards the middle of July before 
ten, on account of the northerly direction of the meridian, and, 
in North Germany, at a distance from the horizon of 10 to 12 
diameters of the full moon At almost as great a distance 
from this bright star, and at a not very different distance 
from the horizon, the second magnitude star follows towards the 
west 

By estimating the distances and directions of these two stars, 
an excellent means 1s afforded of determmung the outlines of a 
group of luminous clouds It 19 only necessary to determine 
howegreat the distance of z certain part of the outline of the 
cloud group is from one or the other star, and m what direction 
tlas line lies with regard to one or the other star, or how far the 
line in question 1s above or below the prolongation of the con- 
necting line of the two stars A simple drawing of the course 
of the outlines and their situation with regard to the two stars 1s 
useful, even when it gannotebe completed on the spot but must 
be finished from memory The time at which the drawing was 
made should be noted within ong half-minute 

If the groyp of clouds should be so far from the above-men- 
tioned two stars as to make the determinations inexact, it 35 
advisable tq, determine the outlines of the clouds for a certain 
time in thefollowing way ‘Take up a position from which the 
outlines of@houses, trees, &c , can be seen close to the position 
of the clouds, and fix thus the relative position of these earthly 
objects®to the position of the clouds by a simple drawing, 
‘describing the spot from which the observation 1s made in such 
a manne: that the place occupied by the head of the observer 
can be found agan The lines drawn from the position of the 
obsepver to the outlines of the earthly objects, and the resulting 
localization of th@*outline of the clouds ın the heavens can then 
be determmed at once by means of simple instruments for 
measuring angles, 1 o% susceeding nights by the aid of a good 
star chart Pi 

It ıs necessary to verify the exact pant of time of these ob 
servatéons by comparison of the watch used with the time at a 
telegraph offices and correction of any errors should be made to 
the fraction of a minute * 
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In coramunicating thhe Sbservasions, dhe ex&ct place #t which 
they have been made must be accurately desegbed 

Should a complete observation be impossible, owing to the 
time during which the luminous clouds are visible cing. too , 
shor for careful measurements arid drawings or to an er 
@ause, the observer should neverthel@ss communicate briefly to 
the Society of Friends of Astronomy and Cosmic @hysics that 
he has seen what he believes from the foregoigg considerations 
to be lammous clouds from a certain plage, in a certain direction 
in the heavens, and within a certain quarter-heyr 

The peculiar movements hitherto observed of the clouds in 
question lead to the suggestion that perhap#a period consisting 
of several days exists, within which one and the same group of 
clouds 1s visible at the same hour from the same place, other 
conditions of the heavens being favourable Every communica- 
tion as tæthese phenomena will be valifable 1 the decision of 
this important point, which it has hitherto been impossible to 
settle, owing to the uncertainty of the weather argi the fewness 
of the observers ’ 

Those co-operating in our branch of research who $re in 
possession of astronomical, photographic, or other physi¢al 
apparatus, will of course be able to give more exact details as to* 
place, movement, and constitution of the luminéus clouds , 

Suggestions for these observations cannot be given so buefly 
and simply , but foi the sf#ke of full and complete, agreement 
between different observers, especially as to the powt of time 
selected for taking photographs and measurements, members of 
the Society of Friends of Astronomy and Cosmic Physics are 
invited to communicate with O Jesse, Steglitz be: Berl, 
Albrechtsstrasse 30 This course would also be advisable an 
the close optical examination of the clouds with regard to the 
pecuhar changes in strength of hght and the degree and kind of 
self luminosity which they perhaps senf out together wht the 
1eflected, sunlight oe 

In the might from June 25-26 of this yer the summer re- 
appearance of the luminous clouds was observed very brightlye 
from Berlin and the neighbourhood 

More detailed particulars on the whole subject of inquiry are 
contained in a small paper by W Foerster, which has been sen? 
to all the members of the Society of Fnends of Astronomy and 
Cosmic Physics . 





UNIVERSITY AND EDUCATIQNAL 
INTELLIGENCE 


OXFORD —Mi G C tage, Magdalen College, has been ap- 
pointed to the Studentship offered to the University by the 
Managing Committee of the British School of Athens, from the 
Newton Testimonial Fund 

The death 1s announced of Dr Evan Evans, Maste: of Pem- 
broke College, who filled the office ef Vice-Chancellor of the 
University from 1878-82 

Convocation bas granted £25 towaids the cost of the antr- 
qufirian researches at Chester, which are throwing great hght 
upon the obscure period of the military occupation of Britain in 
the time of Agricola Pfof Mommstn has appreciated the 
valye of these researches 

ta meeting of the Jumor Scientific Club, Mr A Colefax, 
Christ Chur€h, read a paper on the investigation of the change 
taking plæe in acidified solutions of sodium thiosulphate The 
subject of hypnot.sm was trefted by Mr E L Colhs, of Keble, 
and P © Mitchell had an exhibit, and offered some remaiks 
concerning pimitive man in the Torquay caves 

The University has published the o! cial Calendar for on 

om , 


The arrangement and information contained difenttl r 
former years We learn that the nuraber of undergraduate 
members of the University has increased from 3110 to 3212 
The number of matficulations ın 1890 were 771, as compared 
with 787 ın the preceding year The number of B A- and 
M A degrees is very nearly the same as in 1889 





SCIENTIFIC SERIALS 


Amertcang Four nal of Serence, November 1891 —Thes solu- 
tion of vulcanized india-rubWer, by Carl Barus Experiments 
have been made by the author on the solubility of india-rubber 
im different solvents at diflerent temperatures Elastic sheet 
india-rubber, such as is used for rubber bands and tubing, 1s not 
fully soluble in CS, at 100° or 160°, but 1s quite soluble at 185°, 
and extremely soluble at 210° It as also easily dissolved by 
hquids*of the paraffin series at 200° Various other substances 
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have béen used ‘is sopvents® and mahy remarkablé results 
obtamed, The ineportanc§ of the paper may be gathered from 
the fact that in ıt 1s desgribed ‘‘a method by which vulcanized 
mdau bber of any quglitysor character whatever, as well as the 
undecbmposed or reclaimable part of rubher-waste, may be®dis- 
solved or liquefied ın a reasonably short time, the solutions pos-® 
sessing any desirable degree of viscosity or diluteness, from 
which indta-rubler may be regained on evaporation of the 
solvents ”—Report of the examination by means of the micio- 
scope of specimels of ifusorial earths of the Pacific coast of 
the United States, by Dr Arthur M Edwards Seven new 
fluviatile fossiliferous deposits from Oregon, California, and 
WaShington are described —The Tonganoxie meteorite, by E 
H S Bailey An analysis of the meteorite gave the percentage 
composition Fe 91 18 N1793, Coo 39, Po 10, and atrace of 
copper The weight 1s 233 Ibs , specific gravity 7 45, Shape an 
irregular mangular pyramid 94 inches long by 64 inches wide 
by 44 inches deep A fine figure showigg numerous pittings on 
#hesuiface of the meteorite accompanies the paper —Proposed 
forg, of mercurial barometer, by W J Waggener —Colour 
photography by Lippmann’s process, by Charles B Thwing 
"The results obtained seem to mdicate—(r) that mixed colours 
may We reproduted with a fair degree of accuracy, (2) that an 
exposure sufficiently long to give g clear image of the red ıs 
quite certasn to obliterate the blue by over-exposure, and 
(3) that an over-exposure may completely reverse the colours, 
causing the original colours to appear on the reverse, and the 
complementary colours on the film side of the plate —New 
analyses of uraninite, by W F Hulebrand From the analyses 
1t°appears that the species may be broadly divided into two 
groups, ong characterized by the presence of rare earths and the 
almogt mvariable Presq@pice of nitrogen, the other containing 
little or no nitrogen and no rare earths Vaneties of the former 
group occur in mgre or lessgvell defined crystals, whilst mem- 
beis of the latter group are usually devoid of crystallineform — 
The Tertiary silicified woods of Eastern Arkansas, by R Ells- 
worth Call The investigation has led to the following con- 
clusions —(1) The silicified woods of Eastern Arkansas are all 
Sf Tertiary age (2) They are derived from the beds of Eocene 
clays that underlie the sands and gravels in which they com- 
monly occur (3) Th€y are silicified lignite, the process of 
stlicgfication has occurred either while they were still in clays, or 
most often after they were removed and buried in the sands or 
gravels (4) "They possess as yet no taxonomic value im deter- 
mining the ielative ages of the membey of the Tertiary series — 
Occurrence of sulphur, orpiment, axd iealgar in the Yellow- 
stone National Park, by Walter H Weed and Lous V 
Pirsson —Mieralogical notes, by L WV Pirsson Some spe- 
cimens of cerusgite, haematite, and cvssiterite, gypsum, and 
pennine are described —Peridot dykes in the Portage sand- 
stones, near Ithaca, N ¥, by § F Kemp —A new locality 
of meteoric iron, w.th a preliminary notice of the discovery 
of diamonds in the iron, by A E Foote » The existence 
of black and white diamonds in the meteorite appears to be 
established by indifference to chemical agents and hardness 
Carbon m the form of an iron c&rbide also occurs with the 
diamonds The meteorite was found in Cañon Diablo, Àrni- 
zona Thiee figures accompany the paper —The South Thap 
Range of the Keweenawan series, by M E Wadsworth — 
Geological facts noted on Grand River, Labrador, y Austin 
Cary ð 





Ca SOCIETIES AND ACADEMIES 


LONDON 


Mathematıcal Society, Naqvember 12 — Prof Greenhill, 
F RS, President, in the chair -The Pressdent announced the 
recent decease of Mr H M Jeffery, F R S, who was elected 
January 14, 1875 —The following gentlemen were elected to serve 
ow the Ceuncil for the ensuing session Prof Greenhill, F RS, 
President , Dr J Larmor, MajorP A MacMahon, F R S , and 
J J Walker, F RS, Vice-Presidents, A B Kempe, FRS, 
Treasyrer, M JenkinsandR Tucker, Hon Secs , other mem- 
bers, Messis A R Basset, FRS8, E B Elhott, FR,S J 
Hammond, C Leudesdorf, A E H Love,S Roberts, FRS, 
Dra A R Forsyth FRS,J W L Glaisher, FRS, and 
M J M Hul —The following communications were made ¢— 
Qn selective and metallic reflection, by A B Basset, FRS 
It ıs well known that most tiansparent substances, which pro~ 
duée anomalas dispersion, exercise a stong selective abs¢rption, 
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and at the same tinee strongly reflect rays of the sgme periods ag 
those whieh they gbsorb Thus an fuchsine the ordet of the 
colours going up the spectrum 1s blue, indigo, violet , then the@e 
1s an absorptiog bang, “ollowed by red, orange, yellow 
The expe:tmental laws relating to substances of this class may 
be summarized as follows {1) the 1ays which are most strongly 
absorbed, whan lightusetransmitted through the subStance, are 
most strongly reflected , (2) when the incident light 1s pl@e 
polarized in any azimauth, the reflected hight ıs ellptically 
polarized , (3) when suhlight 1f reflected, the colour ofgthe re- 
flected light, when viewed througha Nicol’s prism whose principa 
section 1s parallel to the plane of incidenge, ıs different from 
what it 1s when viewed by te ngked eye The phenomena of 
absorption, anomalouf dispersion, and the hke, have formed the 
subject of numerous theoreti@al investigations by German mathe- 
maticians It 1s not the object of the present pape: to propose 
any new theory upon éhe subject, but to discuss and extend the 
theory of von Helmholtz The theory of von Helmholtz is an 
elastic-sohd theory, Which is based upon certain assumptions re 
specting the mutual reaction of ether and matter The potential 
energy of the system may be concetved to consist of three distinct 
portions, viz Wia Wa Ws, of which W, 1s the ordinary expres- 
sion for the potential energy of an isotropic elastic solid, W, 
1s a homogeneous quadratic function of the displacements of the 
matter, and W, 1s a simila: function of the relative displace- 
ments of ether and matter, and 1s supposed to arise from the 
matual reaction of ether and matter Having obtained the ex- 
pression for the energy of the system, the equations of motion 
can be at once written down, and it will be found, on in- 
tegrating@hem, that the index of refraction, u, of light of period 
T, 18 given by the equation— 

p aT? i 

` P 4m pal 4mp (t? — T?) — ahr? (1) 
In this equation p 1s the density of the ether when loaded with 
matter, po 1s the density of the ether zx vacuo, and p, 1s the 
density of the matter, 41s the free period of the matter vibra- 
tions, and a 1s a constant depending on the mutual reaction of 
ether and matter If we suppose that the value rı of r, which 
makes the denominato: vanish, corresponds to the double sodium 
lne D of the spectrum, whilst a value rẹ which makes u = 0, 
corresponds to the hydrogen line F, w? will be negative when r 
hes between D and F, and (1) accordingly represents a trans- 
parent medium (such as fuchsine) which has a single absorption 
band im that portionof the spectrum Moreover, the dispersion 
1s anomalous, since the value of p when 7 1s a little greater than 
Ty 8 much greater than its value when 7 1s a little less than 7, 
To explain selective reflection, I have provisionally adopted Sir 
W Thomson's hypothesis, that the ether is to be treated as an 
elastic medium, whose 1esistance to compression is a negative 
quantity, whose numerical value is slightly less than }rds of its 
rigidity Under these circumstances, the amplitudes of the re- 
flected hght will be given by F¥esnel’s sine and tangent formule, 
according as the incident light 1s polauzed in or perpendicufirly 
to the plane of incidence When p? ıs a negative quantity, 
these formula become complex quantities of the form Pat ee 
and «#7/V/A, and this indicates that reflection 1s total, and 1s 
accompamed by a change of phase , moreover, since the changes 
of phase, Jf, fj, are different, according as the incident light 1s 
polarized in or perpendicularly to the plane of incidence, it 
follows that 1f the former ıs polarized in any azimuth the re- 
flected light will be elliptically Bolarized From these results it 
appears that the colour of the ieflected light 1s Bf a greenish 
yellow when viewed by the naked eye, but when it is viewed 
through a Nicol, whose principal section lies in the plane of 
incidence, a considerable portion of the yellow rays gre refused 
transmission by the Nicol, and the light under these circum- 
stances 1s of a much richer green Cauchy's formule forgnetallic 
reflection may be obtained from Fresnel’s sine and tangent 
formula, by assuming that p (= sin z/ sin 7) 18 a complex quantity 
of the form Re‘*, but the experiments of Jamin, and the calcu- 
lations of E1senlohr, show that the real par? of u? must be 
negative, which requires that a should lee between*45° and 
go” In fact, for silver, Eisenlohr finds that a = 83° Lord 
Rayleigh, on the other hand, has shewnetha?®, if we attempt to 
explain metalic reflection by introducing a viscous term into the 
ordinary equations of mption of an elastic solid, physical con- 
siderations require that the real part of x? should be f@zteve, 
he has also shown that a similar objection lies against ajtempt- 
ing to explain metallic reflection on the electro-magnetic theory, 
° 
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* Prof W Burnside —Note on the identity 4(44-1)(x 1) 
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ehe eyuatrons of motion of the matter, it will be found possible 
for the real part of u? to be negatrye, grovidgd the free period of 
the matter vibrations lies between certain limits We are thus 
able to constrif&t a mechanical model of a medium which, re- 
presents*the action of metals upôn @¢heieal waves, and which 
eads to the same formule: for the amplitudes of the reflected 
wavesgas those given by Cauchy —Thg contacts of systems of 
circleg, by A Larmor —On a tlass of Automorphic functions, by 


Y? + pZ?, by Pro G B Mathews —On the classification of 
binodal quartic curves, by H M® Jeffery, F R S —Researches 
in the calculus of variations, discriminating conditions in 150- 
perimetrical problems, by E P Culverwell —Note on Clifford's 
paper ‘On syzygetic relations among the poweis of linear 
quantics,” by Prof Cayley, F RS—Note on finding the G 
points of a given circle with respect to a given triangle of 
reference, by J Griffiths ? 

Linnean Society, November 19 —Prof Stewart, President, 
in the chair —Mr S Jennings exhibited a collection of wild 
flowers made by him during a recent tour through the Rocky 
Mountains, California, and Mexico —Prof G B Howes ex- 
hibited some dissections of fish crania made by his pupil Mr 
R H Burne, in which the parts of the skeleton were so 
displayed that they might be studied ın relation to the rest of 
the head and to the leading cranial nerves —Mr E F Cooper 
exhibited specimens of a new variety of Potamogeton from 
Loughborough, lately described and figmed by Mr Alfred 
Fryer (Journ, Bot, October 1891)—Mr A W Bennett 
exhibited and made remarks upon some specimens of Hydro- 
dictyon utiiulatum, Roth {H vettculatum, De Tom), and 
some drawings of anomalous Cypripedium and Disa —Mk 
W Carruthers, F RS, gave a graphic account of a recent 
visit to Sweden in search of original portraits of Linnzus, and 
detailed the results of his inquiries His remarks were illustrated 
by an exhibition of engravings and photographs —A paper was 
then read by Mr Thomas Hick, on a new fossil plant from the 
Lower Coal-measures An interesting discussion followed, in 
which Mr Carruthers, Mr G Murray, Prof F O Bower, Prof 
Marshall Ward, and others took part 


Paris 


Academy of Sciences, November 23 —M Duchartre in the 
chair —On some manuscripts with figures of historical interest 
relating to artillery and mecnanical arts towards the end of the 
Middle Ages, by M Berthelot Some manusempts from libraries 
at Munich, Venice, and Paris have been examined, and appear 
to be of mterest as markmg a stage in the development of 
applied sciences A few of the medieval figures are reproduced 
one represents a diver in his costume , two others show primitive 
cannon, and one a small arm used in the fifteenth century — 
Preparation and properties of the phosphides of boron, by M 
Henri Moissan By the use of boron phosphotodide, two boron 
phosphides may be obtained The compound PB combines 
With HNO H,O with incandescences and inflames m an 
atmosphere of chlorine ın the cold The compound P,B; 1s 
much more stable, and ıs not acted upon in the cold by these two 
reagents —On some variations of the glycolytic power of the 
blood, and on a rw mé&hod of experimental production of 
diabetes, MM R Lépime and Barral —M A Potter was elected 
a member of the Academy in the place of the late M Edmond 
Becquerel ---Résumé of a verbal report on a note by Prince 
Tourquistanoff, entitled “Le Calendrier vérificateur,” by M 
Wolf —Xdstmé of a verbal report on a note by M de Cohorne, 
entitled Le Reglem solare,” by M Wolf —Observations of 
the total eclipse of the moon of November 15, made at Bordeaux 
Obseryatory, by M G Rayet —Remarks à propos of the observa- 


tion of M Rayet as to the possibility of photographing the moons 


during a total echpse, by M A Gautier —Remarks on M 
Rayet’s communication, by M J Janssen —Researches on the 
motions of stars in the line of sight made with the Paris 
Obseryatory sidgrostat, by M Deslandres (For the last four 
communications, see Our Astronomical Column )—Remark on a 
communication gy M Markoff relative to linear differenual 
equations, by M Paiffle®: —On the flow of liquids m capillary 
tubes, by M Albert Colson The influence of*temperature on 
the rate of flow of viscous liquids is seên from the following com- 
parison of the times in which § cc of glycerme passed through 
the tfhe — * 
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by taking mtp account the conductivity df, however, we start | Tempêratures 921 1a I 509 = 250% 26: 
with von Hefmholtz’s theory, and introducg a viscous term into Duration of flow 8h 3603% " 114y 40 58 33: 


The same tube passed 5 c c of water at 20° 1n 34 seconds, Th 
author divides the liquids he has expegimented upeft 1 w 
clifses, distinguished by being perfgctly and imperfectly mobile 
Ethers and aldehydes are representatives of the former class, fc 
they appear to obey Graham's laev that the duratfon of flow, c 
rather the rate of diffusion, 1s invergely p¥oportional to th 


square 100t of the density The values found for 5 mn th: 


class of liquids 1s practically constant On, the other hand, th 
liquids zzparfartement mobiles, such as alcohols and begzine: 
furnish irregular values —-Mechanical determination of the positio 
of the atoms of hydrogen in organic compounds, by M Hair 
richs ~gAniline black m, dyeing by the dry emethod, by M A 
Gautier —On a codeine violet, by M P Cazeneuve —On th 
distribution of saccharine matters in the different parts of th 
edible Cope (Boletus eaeedes, Bull), by M Em Bburquelot —O: 
the existence of veins of leucite in a Mont Dore basals- uym 
A Lacroix Leucite has not before been recognized in amy c 
the volcanic rocks of the central plateauof France The authq 
fully describes the petrological characters of the specimens h 
has discovered, and also their peculiar mode of occurrence - 
Earthquakes, submarine eruption, and elevation of land at Pan 
tellara, by M A Riccò Earthquake shocks*were felt ¢ 
Pantellaria on October 14 On October 18, the sea to the wes! 
north-west of the island, at a distance of about § kilometres 
was seen 1n violent commotion, and a band of land about 1 kilc 
metre long appeared, from which were ejected masses of hegte: 
rock and vapour On approaching the place of eruption, 

large numbei of dead fishes were found, and it was seen tha 
the band was composed of an immens@number of black, foatin:; 
masses of rock colliding together with great noise, and vapori: 
ing thp water over which they®dsed On October 23 th 
position of the erupted island was determirfed as lat 36° 50’ N 
long from Paris 9° 33’E The island was then about 200 metré 
long by 50 metres wide The inteiior of some of the masses c 
rock was still hot enough to melt zinc 
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a © much definite inéormation has been gained as to the See 
— * ina of the interactions which result in the production of oil 
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A Theoretical and Practical Treatise on the Manufacture 
of Sulphusu® Acd and Alka By George Lunge, 
PhD Second, Edition Vol I Sulphuric Acid 
(London Gurney and Jackson, 1891 ) 

The Alkal-maker's Hand-book By George Lunge, 
PhD, and F Glurter, PhD Second Edition 
(London Whittaker and Co, P89r ) 

ULPHURIC acid plays a part, gurectly or nduectly, 
gn every manufacturing industry of civilized countries 

It¢ras been said, indeed, that one could gauge the civiliza- 

stion ofa country by the amount of oil of vitriol it con- 
sumes It 1s satisfactory, therefore, to know that Great 

Britain produces annually nearly a milhon tons of this 

civilizing 4gent, or an amount but slightly less than that 

made by all the rest of the world 

It is, however, a remarkable and not very creditable fact 
that no English or Scotch man has been at any particular 
pains to give his fellow-men an adequate descnption of 
the letals of manufacture of this civilizmg agent Of 

course a certain number of books of a kind have appeared , 

but it has been heft to £ @erman Professoi to givé us the 

efirst complete monograph on the subject Noone is more 
competent than Prof Lunge to write authoritatively 
concerning the manufacture of sulphunec acid For 
eleven years previous to his election to the Professorship of 

Technical Cherpistiy at the magnificently equipped Poly- 

technic School which the forethought and patriotism of 

the Swiss Government have caused to be erected at Zurich, 

Dr Lunge was the manager of a large alkali-woiks in the 

north of England’, and he has added to the experience thus 

gained by numerous visits to the other alkah mannfactur- 
ing districts of Great Britain, and to those of Belgium, 

France, Germ&any, and Austua Huis work, however, 1s 

not wholly based on tlre resiflts of personal observation , 

it reflects, 1n fact, the existing state of chemical hterature 

on the subject, for practically every important memoirs or 
communication, whe ever published, bearing on the 
manufacture, properties, or uses of sulphuric acid, 1s 
referred to and judiciously criticized Moreover? the 
author’s position, as director of one of the most modern 
and in many respects one of the best-appointed labora- 
tories in the would, gives him unique advantages in the 
compilation of such a work , for, surrounded as he 1s by 
et Rand of earnest arid enthusiastic workers, eager to aid 
him in elucidating the theory of established chemical 
manufactures or in investigating the validity of new pro- 
cesses, he 1s able to throw hight on masy obscure reactions 
by the systematic researches which he initiates, and of 
which the results, so far as they relate to sulphuric acid or 
collateral matters, are set forthin this book It has been 
frequently observed that, although iron and oil of vitriol 
are {mong the most importagt of our stapleeroducts, we 
know comparatively little of the many chemical reactions 
which are concernedin their formation The remark has, 
however, lost much of its force within recent years, and 
more especially in the case of sulphuric acid During 
tHe last fegy years the various changes occurring with®h 
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vitriol For not'a httle of this information x we are renee 
te Prof Lunge and his papils 

The pres@nt edeti6n of this “work diffeis *in many 
respects from its predecessor The*ten years which 
have elapsed since*the appearance of the fist edition 
have seen many important changes ın the manufacture 
of acid and alkali, and hence, with a vfew of bringing his 
treatise within reas@nable cofnpass, Prof Lunge has been 
obliged to curtail much*of the historical o1 merely re- 
trospective portion of the work, and to omit matter which 
deals with views and theories which may now be con- 
sidered obsolete In spite of all this, the book has greatly 
mcreased in size, and nearly half the illustrations are 
new A comparison of the two editions shows that every 
page has been carefully overhauled, and much fresh in- 
formation 1s gıven, even on points which appeared to be 
settled and accepted The present edition is remarkably 
free from press errors | We have only detected two on 
p 108, calcium “ bisulphate,” should read “ bisulphite” , 
and on p 899 we read that SO3 1s formed when mestone 
1s burnt in oxygen, especially at increased pressures, of 
course “limestone ” 1s a Zapsus calami for “ brimstone,” 





“The Alkali-maker’s Hand-book,” as ıt 1s now called, 
has an accepted position in the laboratory literature of 
the chemical works of this country The book owes its 
origin to a suggestion, made by Mr Stroof, manager of 
the Griesheim Alkali Works, to the German Society of 
Alkali-makers, that a standard manual should be pub- 
lished, with a view of securing uniformity in analytical 
methods, tables of specific gravity, &c.to be employed 
by buyers and sellers for the valuation of chemicals, and 
by manufacturers for controlling and superintending then 
various processes, 1n order to avoid disagreements, and 
to secure exact comparison of results A small com- 
mittee of the Society was appointed, and Prof Lunge 
was commissioned to collect and sift the materials for 
such a manual The present work 1s the outcome of 
this action The great danger of a book of this kigd is 
that ıt ıs apt to get stereotyped, in the extended and 
figurative sense ef that word, and that, owing to ghe 
natural conservatism of manufacturers, who are loth to 
disturb arrangements which are found to satisfy com- 
mercial necessities, there 1s theepossipility that ıt may fail 
to reflect the state of quantitative analysis of the time. 
So long, however, as the fork remains unde: the direc- 
tion of Dr Lunge and Dr Hurter, there ıs very little 
chance of such a fate overtaking ıt he present 
edition gives abundant evidence that care 1s being taken 
to make the book a faithful record of the condition of 
contemporary quantitative analysis The workeis con- 
veniently arranged and well printed We would take 
exception, however, to the character of the illustrations 
these compare most unfavourably with those in Dr 
Lunge’s larger work Simple outhne drawings, like that 
of the nitrometer on p 113, would be fay preferable to the 
il-drawn, 1}l-cut, and ill-printed Sesigns which disfigure the 
book Much of the,value of the book depends, of course, 
on the care and accuracy with which the ta®les of 
chemical contents are compiled We lo not® regard, 
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‘h@wever, the value 1g7.as the atomic weight of ahtimony, 
*and we strongly protest against the fontinued use of 
19g 18 as the atomic weight of platnum *We are aware 
of the reasons which have led to tlge agloptign of this value, 


* © but not even a ‘Potash Convention ” has the 11ght to play 


fast and lapse with a stoichiometrec constant to the extent 
of nearly 3 units from the'truth Simifar*tricks were played 
in the olg days with the atomic weightsof sodium and man- 
ganese fer commercial purposes Let the Potash Convention 
agreeamiong themselves to adopt any correction they please 
on their analytical results with æ view of rendering them 
more accurate , but they have ng nght to tamper with an 
atomic weight in order to compensate for the :mperfec- 
tions of their quantitative methods Eor table 22, show- 
ing the volumes of water at different temperatures, we 
should have preferred to use the moré accurate table of 
Rossetti, which gives the mean results of the observations 
of Kopp, Pierre, Despretz, Hagen, Matthiessen, Weidner, 
and Kremers, and thereby tends to elimimate errors due 
to the employment of a special method, such, for 
example, as the dilatometrical method We may also 
point out that the table of solubilities of certain gases in 
water 1s not based on the most modern data Bunsen’s 
values for oxygen have been superseded by thg more 
accurate numbers of Winckler, Dittmai, and Roscoe and 
Lunt, Sondén and Petterson , and the original statement, 
based apparently on the work of Carus, that hydrogen 1s 
equally soluble in water at all temperatures between o° 
and 20°, has been shown to be erroneous by Bohr and 
Bock and Timofejyew 
There is a passage in the preface of Prof Lunge’s larger 
work which may serve to indicate the difference with 
which the scientific aspect of his business 1s regarded by 
‘the English and Continental chemical manufacturer In 
presenting his book to English manufacturers, Dr Lunge 
ventures to express the hope that they will not think it 
too “scientific” He counsels them not to despise the 
purely chemical detail which they will find mit There 
4s,1t may be thought, a certain element of humour in 
theseremarks But Prof Lungeis very much ın earnest 
He very well knows that we are still ruled by the rule of 
thumb in these things , the “ practical man” still domi- 
nates, and nothing but the inevitable adverse dividend 
will move him out of the way To what consequences 
a the*neglect of a scientific treatment of a practical subject 
leads, Prof Lunge illustrates from his personal ex- 
perience He tells us that he left his native country for 
Great Britain rathee mort than five-and-twenty years 
* ago, because industrial chemistry was but httle developed 
an Germany > s 


“The manufacture of sulphuric acıd, soda-ash, and 
bleaching-powder was at that time quite insignificant in 
Germany, @d not very considerable in France as com- 
pared with Great Britain , nor could the techmical appl- 
ances, tfe yields, or even the purty of the products in 
the two former countries vie with those of the latter ” 


How differentematters are now 1s notorious ,-— 


. 

“The manufactàre of chemicals has made enormous 
strides forward, bath ın quantity and quality, in France, 
and even more so in Gèrmany “Many of the chemicals 
of these countries outstrip those of English works in 
purity and their plant and their pro&esses are frequently 
superior,to those used in the majority of English works 
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° Everybedy knows hoy ths hascome*abow: The foreign 


chemists and manufacturers have Ioked all round, not 
merely in therr own countries, bfit wherever they could 
find improved methods and apparatus, and veo 
pracéical knowledge thus gained théy have broug to 
ear the scientific traming they? had received at their 
Universities and Polytechnic schools Thus®they have 
already, ın many fields formerly rerguner@tive to British 
manufacturers, distanced the latter, immensely aided 
though these be by their long occupation ôf the ground, 
and by permanent natural advantages, such as cheapness 
of coal and freight, and their superio: command of capyal, 
&c , and this is likely to go on to an increasing extentif 
many British chemical manufacturers decline to profit 
from a s@entific study af their respe@tive lsranches ” 


No one who has bad the opportunity of comparing 
German chemical works with those of this country cite 
blind to the truth of these remarks In certain branches 
of manufacture we are now absolutely distanced by the 
Germans, and ın branches, too, which by priority of Start 
and by every natural adtantage ought to have,been our 
exclusive possession In the case of some of these we 
can hardly hope to recover our lost ground Attempts 
have not been wanting, but it has to be admitted that 
British pluck and British capital have been hopelessly 
beaten by German energy and German capital plus 
German foresight and enlightenment# In some of hese 
industries we may still hope to have a part, but it can only 
be a secondary one, and if things go og as hitherto, we 
must be content to be as the hewers of wood and the ' 
drawers of water As we sow so shall we reap, and as we 
have sown little, it 1s but httle that we may expect to® 
garner j 

The development of industrial chemisuy in Germany 
during the last twenty years, and especially in thése 
branches which depend upon the higher and more recon- 
dite branches of the scig@nce, has been amazing *In the 
manufacture of organic products the Germans and Swiss 
practically command the markets of the world, nor 1s 
there the least indication that their monopgly m the case 
of such products as demand, scientific training and skill 
will be or can be assailed by us at present 

Some months, ago the writer was required to inspect 
and’report upon the best examples of modern chemical 
laboratories to be met with on the Cantinent, with special 
reference to the work of instruction in chemical research, 
and În the higher branches of chemical teaching The 
advice he received was most significant, and illustrates 
very strikfngly the attitude of the German chemical 
manufac®urer towards the science of his business -“ If 
you want to see how organic chemistry should be worked 
at,” said Prof Kekulé, “ go to some of our manufgstorags*—~ 
they show us the way now The mgn whom we have 
trained ın our academic laboratories have bettered their 
instruction and teach their teachers ” Precisely the same 
@ounsel was given by Prof Victor Meyer “ Do you wish 
to see how chemical research can be organized ** Them 
go to Ludwigshafen” And to Ludwigshafen we went 
The mental impression of that spectacle of “organized 
research” orf the banks of ¢he Rhine will not soon be 
effaced The sight, indeed, would constitute a useful 
object-lesson to the legislators who have sought to grapple 
witlf the subject of secondary education by handing it 
over to the country gentlemen The very existence o 
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such gigantic céncerrs es’ Meister, Lucius, and Bruning, 
and the Badische Anifin und Soda Fabnk, with ther 
thgusands of workmen, their splendidly equipped labora- 
tories, and their scores,of well-trained invest gator® the 
product of the most advanced chemical instruction tha 
the most eminant teachers in the world can impart, 18 a 
sufficient indication of what “ the scientific treatment of a 
practical subjett ” leads to 
Some days after his visit to Ludwigshafen, the writer 
met Prof von Baeyer at Munich, and the talk was of 
Hochst and Ludwigshafen, and the influence which these 
and many sucheplaces must have gn the industra} position 
of Germany “ And do you know to whom we owe all 
this?” asked Baeyer There was hut one answer “To 
“mag” “You are right It is to Liebig and the 
GRssen laboratory” What the Augustiman cell at 
*Wittenberg was to German theology, the little University 
Jabowatory was to German chemical science 


“ The feundation of this sch8ol,” says Hofmann, who 
was himself one of its products “forms an epoch in the 
history of chemical science It was here that eaperi- 
mental instruction, such as now prevails in our labo- 
rgtories, received its earliest form and fashion , and if at 
the present moment we are proud of the magnificent 
temples raised to experimental science in all our [Ger- 
marfleschools and Universities, let ıt never be forgotten 
that they all owe their prigin to the prototype set up by 
Liebig half a cefjury ago” . 

° Bureaucracies, being human institutions, have occa- 
sionally been known to err, but that bureaucrat who—by 
recalling the two Prussian students who had dared to 
seek the mstructionén Hesse-Darmstadt which they failed 
to get in their owh State—1aised the storm of indignation 
which found eloquent expression in the famous letters 
that roused Germany and Austria to a sense of what 
science Could do for their materia interests, has deserved 
a better fate th@n obhvion T E THORPE 





DIPHTHERIA 
Diphtheria its Natural History and Prevention ByR 
Thorne Thorne, MB, FRS, &c @ondon Mac- 


millan and Co , 1891 ) 

rT-HE volume before us 1s a republication of the Milroy 
Lectures, delivered by Dr Thorne Thorne before 
the Royal College of Physicians in London, 1891 , and all 
must heartily congratulate the, author on the abılıty with 
which he discusses a complex and vastly important sub- 
ject, and at the same time must be grateful to him for 
=< pg, by republication ın a handsome form, made these 

» lectures accessible to a larger public 
Diphtheria 1s ar infectious disease which was known 
before the Christian era, and was fully recognized and 
well described by Bretonneau mn 1821 In this country % 
has of Jate years undergone, both as to its diffusion and 
mortality, a remarkable increase While in former years 
diphtheria was considered a purely “rural” disease, of 
late*years its repeated occyrrence in large towns has 
raised it to an “urban ” disease , so much so that, “ while 
the metropolitan (death) rate (from diphtheria: for 1861- 
yo was lower than that for the country generallys it 
exceeded it during the two next periods, and the rise 
which has, taken place in the rate for 1881-89 1s far Mm 


NO. I154, VOL. 45] 


excess of the corsesponding one for England and Wales," è 
“ There 1s thus far evidence thåt diphtheria as a cause of 
death 1s mereasing gn ghe country as a whole, and that 
this increase 1s very cohspicuous ın our greatest urban 
community” (p 5) It 1g significant that® “ cogcurrently 
(pp 80-81) #ith the 4iminution of enteric fever, owing, to 
advance of knowledge ın the principles df health, and with 
the resulting intellient administration of our ganitary 
laws, we finc that the diphtheria death-rate 1s mcreasing 
in our midst ” “But it is,above all, in ofr laige towns and 
cities that this enligftened sdnitary policy has been most 
marked during the past twenty years, and yet, 
whereas when, in the past, sanitary defects abounded in 
our large centres of population diphthena was essentially 
a disease of rural districts, that disease 1s now invading 
our more cleanly towns and cities to an extent unknown 
in the annals of their more faulty past ” 

Now, what is this increase of diphtheriain general, and 
the “formidable” increase ın the London mortality from. 
diphtheria in particular, due to? Although Dr Thorne 
abstains from supplying a direct answer to this question, 
an attentive reader, after perusal of the enormous body of 
facts which Dr Thorne pioduces, will be in a position to 
draw hfs own conclusions This increase 1» certainly 
not to be explained by the better recognition and more 

qcorrect classification of the disease (in the earlier returns 
of the Registrar-General certain forms of scarlatina, true 
diphtheria, and ceitain non-diphtheritic forms of croup 
are not well distinguished, in the late: :etuins the dis- 
tinction 1s catefully carried out), nor can this increase, 
obviously, be due to any new condition as to soil, water, 
and air Dr Thorne passes in review, and illustrates by 
numerous examples, collected by the most competent 
sanitary officers and inspectors, and minutely described in 
the Reports of the Medical Officer of the Local Govern- 
ment Board, the various conditions that have been, or 
were suggested as having been, connected with the origin 
and spread of various diphthe11a outbreaks 1n this country , 
and a carefil perusal of the immense body of facts re- 
corded in this volume must impress the reader, not only 
with the great caution with which Dr Thorne draws his 
conclusions, but with the admirably impartial way in 
which he tells his story, and in which he pays due regard 
to every detail, besit for or against The one fact whach 
above all otuers stands out prominently, and which it 
behoves everyone connected with our present system of 
compulsory school attendance caregilly to consider, 1s 


the unmistakable influence of “school attendance” on ° 


diphtheria Not the fact that diphthena spreads from a 
child affected with diphtheria to another child with which 
it 1s brought in contact, either at school og at play or 
otherwise—a fact only too well known and unfortunately 
often enough actually illustrated, but the fact that 
“school influence”—that ıs, an influence affecting 
children aggiegated in a confined space—has an im- 
portant bearng on the generation of true diphtheria 
This “school mnfluence’ tends to foster, diffuse, and 
enhance the potency of diphtheria, aå this, 18 pait at 
least, by the aggregation of children guffeiing from that 





sore throat, which commonly iv prevalent antecedent to, 
and concurrently wigh, definite diphtheria” (p 219) Dr 
Thorne devotes a considerable portion of chapte® nı to 
the consideration and discussion of this intportan®subject, 
s : e 
e 


> 
*and brings fowvard evidence, collected By himself before 
ang after 1878, and by a number of welt-known health 
officers and co-workers (Mr We H Poyer, Dr David 


° © page, Dr Jacgb, Dr Bruce Low, and others), which 


conclusiv@y proves and confirms Dr Thorne’s proposi® 


* tiom first enunciated by him in 1878 Over and over 


again bas it been shown (chapter 4) that, ın schools 
frequented by children some of whom were affected with 
simple sore throat, outbreaks of true diphtheria have 
occurred, for the explanation of which no antecedent 
case of diphtheria, nor any of the generally assumed ın- 
sanitary conditions, could be brought forward It 1s on 
these grounds that Dr Thorne justly insists on a con- 
tinued and careful inspection cf the throats of the children, 
and on immediate separation from school of any child 
affected with sore throat 

The part that milk plays in the dissemination of 
diphtheria 1s fully discussed, and illustrated by a number 
of epidemics that have been recorded in the Reports of 
the Medical Officer of the Local Government Board, 
and the important relation of diseases of the lower 
animals, particularly of cows and cats, 1s also described 
and illustrated by epidemics in chapter iv. Last, put not 
least, Dr Thorne considers the question of prevention 
and isolation By his office as Assistant Medical Officer 
of the Local Government Board, and from an experience 
extending over many years, he stands in the unique 
position of the very best authority, waose conclusions and 
recommendations deserve carefully to be studied by 
managers and owners of schools, by hospital authorities, 
by sanitary officers and Boards of Health, by the owners 
of dairies, and by all those to whom the health of the 
*community ought to be of paramount importance 





THE NEW YORK MATHEMATICAL SOCIETY 
Bulletin of the New York Mathematical Society, a 
Historical and Critical Review of Mathematical 
Suence Vol 1 No 1, October 1891 (New York for 
the Society ) 
\ E have occasionally wondered that now the study 
; of mathematics is so diligently and successfully 
prosecuted across the Stream, there was no Society to 
brigg together all such persons as were willing “to 
* encourage and maintain an active interest in mathe- 
matical science” The “ Organization of the New York 
Mathematical Sociefy” gwes a list of 174 members, 
e mostly Professors of Mathematics or Astronomy The 
President 1s Mr Emory McClentock, a Vice-President of 
the Actuarial Society of America, who 1s also a member 


ə ofthe London Mathematical Society, and a contributor 


of some excellent memoirs to the American Journal of 
Méathemati® The constitution embraces six articles, and 
there are ten by-laws ‘These are apparently founded 
upon the rules which have been drawn up for other 
similar Societies The date of the pamphlet (ze the 
“ Organization, &c ,” cited above) is June 1891 From a 
circul we gathew that the Society has only recently 
maugurated the present state of affairs, for this document 
states — ee 

“The New York Mathematical Sgciety has consisted 
in the wast of most of the professors and instiuctors of 
mathematics at the seveial College, situated in New 
York aad the vicinity, the actuaries of a few of the larger 
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lfe insurance companies, and & nymber of other persons 
interested in higher mathematicse At pr@sent aneexten- 
sion of membership 1s ın progress ” . * 
. + P aadi 

Tin it goes on to say =- 
® “The Society ıs about to undertake the publication 
of a periodical review of pure aad applied mathematics 
The idea is not to senter mto awy competition with 
the American Journal of Mathematics, the Annals 
of Mathematics, or any other similar journal, but it is 
proposed to publish, primarily, historscal and critical 
articles, accounts of advances ın different branchese of 
mathematical science, and reviews of important new 
publications , also résumés of lectures before the Society, 
short cofttributions fiom members And cbrrespondents, 
and general mathematical news and intelligence Sucha 
periodical, if circulateg extensively, will do mach to incite 
an interest in mathematical studies, and to manta, ae 
interest of those who, having pursued such studies, ave 
now perhaps at a distance from others of lıke tastes and 
training It will appeal to many that our mathematical 
journals do not reach ” 3 

We have allowed the Society to state its aims these 
have been sanctioned by Profs Newcomb, Woolsey 
Johnson, and Craig (associate editor of the Amerzan 
Journal of Mathematics) We wish the Society every 
success in their endeavour “to piomote a long-needed 
spirit of active co-operation, and to establish æ bond of 
union between American mathematidfans ” n+ 

The Balletn contains aneasticle gn “ Octonary 
Numerafion,” by Prof Woolsey Johnson The con- 
cluding paragraph 1s as follows — °. 

“ As there is no doubt that our ancestors originated the 
decimal system by counting on their fingers, we must, in 
view of the ments of the octonary system, feel profound 
regret that they should have perverselye counted their 
thumbs, although Nature had differentiated them fiom 
the fingers sufficiently, she might have thought, to save 
the race from this error” 4 z 

The 1est of the number 1s taken up with reviews of 
several books, viz “The Teaching of Efementary Geo- 
metry in German Schools” (review of Schotten’s “ Inhalt 
und Methode des planimetrischen Unterrichts,” py Prof 
Ziwet), Bertrand’s “Calcul des Probabilités” (by Prof 
Ellery Davis), Fine’s “ Number-System of Algebra” (by 
G Enestrom, of Stockholm), and notices of works on 
West African longitudes and South Amerigan longitudes 

. 

(by the treasurer, H Jacdby) There are several short 
note@ and a translation of Picard’s demonstration of 
the general %heo.em upon the existence of integrals of 
ordinary differential equations (by the secretary, T S 
Fiske) o 

From this account it will be seen that there are no 
mathematical memoirs read before the °Society in 
part, but that such papers have been commfnicated a 
we leain from the fact that three ate printed in the 
current number ofethe Aserscan Journal of Mathe- 
watics, viz one by C Steinmetz (February 6, 1891), and 
two by the President (March 6, 1891) 
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OUR BOOK SHELF 


Delagoa Bay is Natives gnd Natural History *By 
Rosa Montero With Twenty Original Illustrations 
after the Authors Sketches and from the Natural 
Opjects by A B and C E Woodward (London 
George Philp and Son, 1891 ) 


BOTANIgTs and zoologists alke will remember the 
services rendered to science by the late J J*Monteiro, 
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in conjunction with ‘his wife, both in western and eastern 
tropical Africa, and hfs modest volumes on Angola and 
wag tee Congo, dedigated to his partner in the pleasures 

and dangers of lif€ in a tropical climate, and his zealous 
» adın thecollecting ofobyjects of natural history He was 
one of tht three almost,contemporaneous discoverers of 
that very renfarkakle plant the Welwetschza mzrabilts— 
the others being Welwitsch and Baines, and he sent 
some of the® finest specimens of it ın existence to this 
country . 

After the loss of her husband Mrs Monteiro returned 
to Delagoa Bay, and spent five years ın solitude, ın the 
cottage bult for her under happie: circumstances, 
devoting her time t6 collecting gnsects, birds, eand other 
natural objects, and studying the life history of insects 
and their selations to plants The present book ıs an 
ammamDyetentious narrative of her life and labours during that 
period, and a record of her observations and her experi- 
ments in breeding insects, illustrated with some of her 
own discoveyes in the animal and vegetable kingdoms 

kad 


A Handbook of Industrial Organic Chenustry By Samuel 
P Sadtler, PhD (Philadelphia J B Lippincott 
Company, 1891 ) 

In this book Prof Sadtler has attempted to compress into 
etbout 500 octavo pages an account of those manufactures 
which depend upon the applications of o1ganic chemistry 
For what particular class of readers such a book 15 in- 
tefided is rather difficult to determine The scientific man 
1s hardly likely to consult ıt in preference to the numerous\ 
special manuals to which he has access , and to the inanu- 

e facturer the book 1s practically useless, owing to the com- 

parative absence of all working detail Considering the 

volume of literature which is required to give an approxi- 
mately adequate representation of one industry alone— 
viz the tar-colour manufacture—it would seem hopeless 
to expect anything of value from a chapter on the arti- 
ficial colouring-matters, which, in well-leaded “roman 
spaced,” attempts to give in 45 pages an account of 
the production and chemical nature of the numerous 
artificial and natural organic @olouring-matters used in 
the arts, including their identification, chemical analysis, 
and detection on dyed fabrics Certain of the other sub- 
jects are it must be stated ın fairness, treated with greater 
detail , and, ùs we should expect from Dr Sadtler’s con- 
nectionas an expert with the mineral oil industry, hus de- 
scription of the manufacture of petroleumand its associated 
products ıs reasonably complete So alsg is the account of 
the cane-sugar industry. But, with the exception df the 
bibhographical and statistical,information which occupies 


a relatively large share of the space devoted to each article, | 


we see little else to commend The book, howewer, 1s 
well got up , the paper and printing are ab that can be 
desired, and the illustrations are, as a rule, gauch better 

executed than 1s usual in works of this class 
Progressive Mathematical Exercises First Series By 
Richardson (London Macmillan and Co, 

1891 

THE examples contained gin this book are of the most 
elementary nature, and are imtended for the use of 
those who have got no further than quadratic equations 
In this series the exercises only deal with arithmetic 
“and Algebra, and are arranged ın sets of papers which 
gradually become more difficult The examples in arith- 
metic commence by dealing with the first four rules, 
sifaple and compound, agd fractions, while those in 
, algebra consist mostly of numerical values, addition and 
subtraction Cube root and compound interest in arith- 
metic, and quadratic equations in algebra, form the highest 
limit to which these subjects aie cariied in this series 
„Throughout the work the author seems to have paid 
great case to insure accuracy m the answers, and 
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' an item as the law of gravitation 
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though we nav worked out many problems, picked ou® 
at random, wedfailed to find any enors 

We may mention thgt, ın working through the papérs, 
the beginner °will Occasionally come across examples e 
vhich appear to be far above the avera@e standard , but 
these, on tgal, will glw&ys be fgund very simple, and are 


placed there with? the intention of ejcouraging boys to ° 


look up metaods they have not reached, and sg to find 
that “a little 1eselrch erfables them to do a negy sort of 
question ” y 
Teachers and taught alike shoulœ find this book a 
useful adjunct to t@e teXt-beok they have in use WwW 





LETRERS TO THE EDITOR 


[The Editor aves mot hold himself responsable for opimons ex- 
pressed by ms correspondents Nather can he undertake 
to return, or to correspond with the writers of, rejected 
manuscriptis intended for this or any other part of NATURE 
No notice 1s taken of anonymous contmunications ] 


The Implications of Science 


Ir would be a great misfortune if such views as were eapressed 
by Dr St George Mivart in a lectuie delivered under the zegis 
of the Royal Institution, and reported at length m your columns 
(pp 60 and 82 , weie allowed to pass unchallenged In case no 
abler challenger appears, will you allow me to say a few words 
about ‘‘the implications of science”? ? 

The great objection I take to Dr Mivart’s view 1s, that he 
does not appear to recognize any distinction between a real and 
a verbal truth He apparently puts our knowledge of “the 
law of contradiction” into precisely the same category as oul 
knowledge of “our own continuous existence,” and draws but 
a slight distinction between these items of knowledge and such 
Whereas, ın fact, the so 
called “law of contradiction” 1s not a secessary truth at all, it 
nly eapresses a verbal convention It is not a law, but 1s of 
the nature of a defimtion On the other hand, ou knowledge 
of ou own existence, 272 the present, comes to us by direct ape 
prehension, and really is a “‘necessary truth” to each of us 
individually , though, smce our knowledge of our existence in 
the past depends on the accuracy of our memories, this latter 
mav easily be erroneous That the memory exists 1s of course 
indisputable, bu it may well be that the fact it professes to 
recall either toox place differently, or even did not take place 
at all Our coniidence im our memories depends upon induction 
—ulumately on zzducto per enumerationem sumplicem—in just 
the same way as our belief in the law of gravitation does, and 
neither of these .tems of hnowledge can therefore be necessary 
truths, though we may well hold them with so stiong a convic- 
tion that the distinction may for practical purposes be ig@ored 

The ‘‘imphca 1ons of science’? which Dr Mivart insists on 
are nearly all tritisms (that 1s, purely verbal assertions}—all 
those to which he ascribes universal validity in any regions o 
time or space are such I may 1epeat here what I have said 
elsewhere ‘‘ The supposed peculiar certarnty of mathematical 
conclusions 18 solly due to the fact thi they are tiuesms” 

For example, tie assertion ‘‘ Two straight lines cannot inclose 
a space” ıs certamly not a necessary truth ” Either its terms 
are defined by connotation, so that its truth depends solely on 
those definitions, or else its terms aie defined by denotation, as 
representing real .hings in space, and the truth ef the assertion @ 
can only be proved by induction from actual expenence with 
those things In the first case the truth 1s arbitrfry, not neces 
sary and in the second case it might conceivably be false, 
as was shown by Helmholtz It is of couse true that the 
imaginary dwellers on a sphere might still concerve what we call 
‘‘straight Imes,” but if they chose to reserve that teim for 
geodesics of their space they would be wathin their mghts in 
doing so This 1s practically what Euclid does, and thas 1s why 
he requnes ‘‘axioms’’ which are sof necessary truths, even 
though, ın fact, they are true as far as wegcan test them 

So also there 1s no useful sensin Saying that twice two must 
be equal fò fou urder any conditions of time or space Doubt- 
less, 2f the inhabitants of the Dog Star defined ‘‘twice,” “two,” 
and “fom” as we do, then ‘twice two” would t® them be 
“four, but to say that ıt was so could hly give®verbal ın- 
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eormation Ang if the people in the Dog Står chose to define 


four as 1 + 1 + 1, the so-called ‘necessary tguth ” would not 
ev@nbe true! Again, we do not ‘recognize that what we know 
“1s? cannot at the same time ‘not be "ene date it to be so 


* @ To know that anything '‘1s,” 1s indeed to possess real know- 


ledge, butin order to conclude that therefore ıt cannot ‘not 
be,” we refture no further nowledge, exeent as to ¢he meanings 
of the words employed in the argument The “‘law of contra- 
diction ” gever tells us whether anything ‘‘1s” or “is not” 
It only gells us that the terms *‘is” and “is not” are not 
abpheab e to the same thing This ıs part of the definition of 
the terms If anyone chooses to say a thing both ‘‘1s” and ‘fis 
not,” there 1s no law against his gong so, gnly if he does so he 
as not talking the Queen’s English, Dr Mivart ıs wrong m 
speaking of the ‘‘ objective ansolite validity of the law of 
contradiction ” Its validity ıs not only not objective at all, but 
even subjectively ıt 1s not absolute, but depends on the arbitrary 
meanings assigned to its terms It 1s exactly on a par with the 
assertion that at chess one king cannot give éheck to another 

Epwarp T Dixon 

Trinity College, Cambridge, November 29 





The Koh-1-Nur 


ABSENCE from home and pressing business since my return 
have delayed my sending a reply to Prof Maskelyne’s second 
article upon the above subject (NATURE, November 5, p 5) 
So far as I can discern Piof Maskelyne’s primary opyect in 
writing these articles, it is to endeavour to maintam the hypothesis 
put forward by him many years ago, and with this object in 
view he has made a number of statements, from which [ have 
culled not a few that may be 11nged under either of two heads 
~—firstly, those which I believe can be shown to be distinctly con- 
trary to the evidence, and secondly, those which, 1f not directly 
contradicted by the evidence, are quite unsupported by it 
In my first reply I gave samples of these statements which 
afforded perfectly clear rssues, and as these have been un- 
answered, 1t 1s useless to refer to others 1n detail at present 

Some readers of what has already been written have ex? 
pressed to me their regret that finality has not been attained 
‘by this discussion For my own part I have a feeling of 
sincere regret at any additional confusion being tntroduced into 
the subject Some of the statements ieferred to may, unless a 
warning be given, be quoted m the future, as others have been 
in the past, by writers who may not have the means or may not 
be willing to take the trouble to refer to the original authors 

There are several references in Prof Maskelyne’s last article 
to authors with whose writings I have considered it to be my 
business and duty to make myself familia: I possess their 
works, and of one of theim I have recently published a detailed 
commentary, while of another I hage a commentary in course of 
preparation Among these authors are Garcia de Orta and 
Chappfuzeau, and Prof Maskelyne’s remark. lead me to con- 
clude that he has not a very intimate acquaintance with their 

writmigs and with those of some of their contemporaries From 
internal evidence ıt ıs practically certain that at the time Garcia 
wrote his book he had not visited the Mogul’s Cout, and could 
not, therefore, have seen his jewels, though, for the sake of 
argument, Prof Maskdlyne suggests he had As for the dis- 

*credited Chappuzeau, whose malicious statements are quoted 
without their refutaion, I need &nly say that Prof Joret’s 
investigations have cleared Tavernier of the charges of plagtar- 
ism, &c , which were made against him, and they have further 
disclosed the fact that his own original manuscript documents, 
from which the ‘‘ Travels” were prepared, are still extant (see 
preface to thè second volume of my edition of the ‘‘ Travels”) 

Now, ag to the De Boot mistake, to which Prof Maskelyne 
again 1efers as though it had an important bearing on the 
subject, ıt ıs the case that Mr King, 1n a footnote, pointed out 
the error in De Boot’s quoting as from Monardes The footnote 
does not occur 1m Mr King’s account of the diamonds, but 
elsewhowe When [ wrote, I had Prof Maskelyne’s quotation 
(Edinburgh Review), as from Mr Kang, before me, and thus I 
was for the moment» misled as to the extent of Mr King’s 
knowledge Seeing, theg, that it was Prof Maskelyne’s mis- 
quotation which misled me, his not having accepted my invita- 
tion to explain, coupled with his owing. over me for having 
‘been misled (by his own words), 1s one of the most extraordinary 
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features in this controversy Two year agog! annotated my 
original paper with the remark that Mr King Aad notiéed the 


mistake of De Boot about Monardes, but 1t was then io Tate 
s 


to corgect the press 

The confusion which has most unfofunately been introduced 
into this subject by authors has now, itis to be ferveatly hoped, 
culminated ın the publication by Prof Maskelynegof a figure of a 
huge mounted jewel, which, going much“urther than his pre- 
vious reference to ıt might have led one to expect, he labels 
‘The Mogul” What the authority may be for this sketch, 
we are not clearly informed, all, a pareittly, that can be 
said for it 1s that “ıt speaks for itself I cannot understand 
how Sir John Malcolm can be responsible for ıt, at least as ıt 15 
labelled, because I know what he has published about the 
Shah’s jewels, especially thg Darya 1 Nur®ind ite companion the 
Taje mah Kerr Porter, Eastwick, and others who have de- 
scribed the Shah’s jewels, make no mention of the Sxistence of 
any such stone as this figfre represents 


` 


“*Tt speaks for itself” , and I must venture by two alter nefes 


to hazard an interpretation of what ıt says Firstly, the amor- 
phous-looking mass may be intended to represent some uncut 
stone, possibly a ruby, but why should it be the Moguls 
diamond, which ts known to have been cut? Secondly, 1t seems 
to be more probable that theigure may have been taken from 
a native sketch which originally professed to represent, but 
greatly exaggerated the size, and omitted the facets, of the 
Kohi-Nur Prof Maskelyne says tt was accompanied by two 
other stones in the same mount so was the Koh-1-nur (see the 
copies of the original model in the Tower and ın several publice 
museums) The character of the mount 1s somewhat similar to 
that in the Hon Muss Eden’s sketch of the Koh1-Nur® Tms 1s 
all that, as it appears to me, can be leg mately deduced frm 
this figure which has been left ‘‘ to speak for itself” 

As to Prof Maskelyne’s own Peh of Me Koh-ı-Nur, I 
thank him for ıt, because I think ıt may perhaps serve to aid 
readers who have not seen the original in accepting the hypo- 
thesis put forward by me, that ıt had been mutilated after 
cutting 

Through the kindness of Mr L Fletcher, F R S , Keeper of 
the Minerals in the British Museum, [ heve recently had an 
opportunity afforded me of seeing the orignal *plaster model of 
the Koh 1 Nur, and of comparing ıt with a glass model simular 
to the one upon which my remarks as to the mutrlation were 
based, and I find them to be identical inform and all egsenual 
details : V BALL 

Dablin, November 13 e 


Pfaff’s ‘Allgemeine Geologie als Exacte 
Wissensehaft ^% 


In this work (Leipzig, 1873) there 1s a speculation (on p 162) 
that an early geological times the carbonic anhydride, while yet 
free on the surface of the earth, was sufficient in quantity to 
exert a pressure of 356 atmgspheres df this had been the 
condition of things at any time when the surface temperature 
was below the critical temperature (30° 9 C ), it follows that 
abundant liquig carbonic anhydride flowed over the surface of 
the eaith, or floated upon the seas, unless it be supposed, 
which 1s not®probable, that thig quantity could be held in solu- 
tion in theewater Other very important and interesting effects 
are also involved, ‘The statement of the 356 atmospheres has 


been quoted without question by so ighe ane authority as fee 


Irving 1n his ‘‘ Metamorphism of Rocks ” o + 

Pfaff’s result, however, is based on a stąjement of Bischof’s 
(as quoted by Pfaff), that the calcium carbonate of all formations 
would suffice to cover, the surfaée of the earth to a depth of 
1000 fusse Pfaff takes 44 per cent of this to be CO, and 
ag®sumes the specific gravity of the rock to be 2 6 

On these data, and taking the fuss as = o 3 metre (ag stated, 
elsewhere by Pfaff), the CO, would exert a pressure, not of 356 
atmospheres, but of 33 2, approximately It appears, in fact, 
as if Pfaff’s result was, through some oversight, calculated, as 
just ten times t8o great ° 

Perhaps there 1s some other explanation of the discrepancy., 
Bat, lest ıt prove an error, I have thought well that attention 
should be drawn to it, the statement being made on such bigh 
authority J Jory 

Physical Laboratory, Trinity College, Dublin 
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a 7 a > ; stone—undouhgedly put up in the’ flimsiest manner—le 
SELSMOMETRY 4ND ENGINEERING IN RE- as heaps of ryin between fapanese builfings yet stand- 


LATION TO THE RECENT EARTHQUAKE 


IM JAPAN | 
ATS am on Oetober 28, I was awakened St ey 
hoyse in Tokio by the Jong swinging motion of an 
earthquake There wał no noise of creaking timbers, 
and there were nô shocks such as usually accompany 
earthquakes e‘It was an easy swing, which produced 
dizziness and nausea As recorded by bracket seismo- 
graphs this confinued for ten or twelve minutes During 
tHe interval there was ample time to stuay the movements 
of these instruments, and the conclusion that could not 
be avoided was that rather than acting as steadv points 
these heavy masses were simply bemg swung from 
side to side—horizontal displacement was not being 
measured, “but angles of tip were®*being recorded That 
of our seismographs are useless as recorders of 
fiorizontal motion whenever a vertical component of 
motion is recorded, 1s a view that I have held for many 
years, and tlterefore when these two have been recorded 
in conjunction I have been inclined to receive the records 
with cawtion 
Further, the measurement of vertical motion as recorded 
by a horizontal leve: arrangement can only be trusted if 
we can assure ourselves that the advance of the waves 
ehas been at right angles to the direction of the lever If 
this condition 1s not fulfilled, then the seismograph for 
vertical*motion may also become a tup-recording instru- 
mêm As another®:ndication that dunrg this particular 
earthquake earth tips gccurred, I may mention that the 
water in a tank with perpendicular sides which 1s about 
25 feet deep, 60 feet long, and 30 feet broad, 10se quickly, 
first on one side and then on the other, to a height of 
3 or 4 feet—much in the same way that water would 
rise and fall ın a basin that was being tipped from side 
to side è 
Assuming what is said to be correct, ıt must not be 
concluded that modern seismographs are useless For 
earthquakes where the motion 1s horizontal, they give 
records which practjcally are absolutely correct When 
vertical motion occurs, in mafly cases if not im all, the 
1ecords must be interpietedin anew light The so-called 
horizontal displacements may be employed ın determining 
the maximum slope of a wave, and if from an mstrument 
recording vertical motion we are assured that we have 
measured the vertical height of a wave, we can at least 
approximate to the length of the same The period of 
the waves being recorded, it follows that the velocyy of 
propagation may be calculated 
Although itseeme possible go use our present bracket 
selsmographs as angle measurers, it 1s evident that there 
are other types of instruments, where swing due to herhia 
1s minimized, which will act more sausfactorily To 
obtain a true measure of vertical displacemeng, the most 
evident solution would be to use a number. of lever 
arrangements ın different azimuths Other metffods may, 
however, suggegt themselves 
Tebe present our time is too much occupied with 
outside observations to attend to instruments or to reduce 
their records Ùp to date it is known that nearly 8000 
people have been killed, m@ny having been consumed in 
the burning ruins where they were entombed At least 
41,000 houses are level with the plain, and engineerifg 
structures which have stood both typhoon and flood have 
been reduced to ruin In the middle of the stricken 
district, which 1s near Gifu and Ozaki it ıs doubtful 
whether any ordinary building could havg resisted the 
violence of the movement ,* but outside this, much de- 
“struction might have been obviated had attention been 
given to the ordinary rules of construction, and to the 
special rules formulated by those who have considered 
the question of building in earthquake countnes In 


. 
e 


many plages so-called “ foreign” buildings of beick and 
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ing Cotton mills have fallen in, whilst their tall larick 
chimneys hawe beea Whipped off at about half their height 


Huge cast-iron columns, which, unlige chimneys, are® ° 


“uniform in section, acting as piers for railway bridges, 
have been*cut inetwo near theu*base In some instances , 
these have been snapped into piece$ much as we might 
snap a carrot, anf the fwagments thrown dowfupon the 
shingle beaches of the rivers The greatét efforts 
appear to have been exerted where masonry piers carry- 
ing 200-feet girders ower lengths of 1800 feet have been 
cut in two, and tHèn danceti and twisted over their solid 
foundations consideralfie distances from their true posi- 
tions These piers have a sectional area of 26 x 1o feet, 
and are from 30 60 50 feet inherght Embankments have 
been spread outwards or shot away, brick arches have 
tullen between their abutments, whilst the railway line 
uself has been bent into a series of snake-hke folds and 
tummocked into waves The greatest destruction has 
tiken place on the Okazaki-Gifu plain, where we have 
all the phenomena—hke the opening of crevasses, the 
spurting up of mud and water, the destruction of river 
hanks, &c —~ which usually accompany large earthquakes 
At Okazaki and Nagoya the castles have survived The 
1eason for this may be partly attributable tu the better 
class of timber employed in their construction, but 
princifially to their pyramidal form and to the fact that 
they are su-rounded by moats Here and there a temple 
has escaped destruction, partly, perhaps, on account of 
the quality of materials employed in its construction, 
but also im consequence of the multiplicity of jomts 
which come between the roof and the supporting columns 
At these joints there has been a basket-like yielding, and 
the interstice of the roof has not, therefore, acted with its 
whole foice in tending to rupture its supports On 
she hills which suriound the plain, although the motion 
has been severe, the destruction is not so great These 
hills aie granites, palzozoic schists, and othe: rock» 
There 1s nothing volcanic In the small cuttings where 
the railloac passes from the hills out into the plain, no 
effects of disturbance are observable, the surface motion 
probably having been discharged at the faces of the 
inclosing embankments The general appearance out- 
side the cuttings, however, 1s as if some giant hand had 
taken rails and sleepers and rubbed them back and forth 
unti] the ballast lying between them was formed into 
huge bolster-like ridges. Crossing the hills and proceed- 
ing to other plains, it 1s*noticeable that there has been 
more movement on the alluvium than on the rock? 

Earthquakes yet continue, and in the Gifu plain each 
one is preceded*by a boom as ifa heavy gun had been, 
fied in some subterranean chambe: Although the sur- 
vivors, who may number, perhaps, two millions, are, 
for the most part, destitute, have witnessed the most 
terrible scenes, and are yet surrounded by the dead, 

and the dying, yet therg ıs no pamc They hear a. 
“boomb,” and run laughing to the middle of the street 
to escape the shock which the unaccountable noises 
herald The Japanese have their feelingg but on oc- e 
casions of this sort there is no helplessness ın conse- 
quence of hysteria or mental prostration As to what 
happens with Europeans under like circumgtances, I 
must leave readers to consult history 

JOHN MILNE . 


Tokio, November 7 
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FURTHER MORAR E ten AZOIMIDE, 
N; 


e 
HE discovery ef this remarkable compound of hydro- 
gen and nitrogen by Prof Curtius, in the @hemical 
laboratory of the University of Kiel, fopmed ome of the 
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post imteresting cherfical events of lasteyear The ex- 
traordinary na@&ure of the compound-—manifested by its 
feagfully explosive properties, together with its acid cha- 
racter, by vutue of which it formg%alks with metals con- 


* etaining only metal and nitrogen—mark out for it a place 


among the most attractive of hytherto discovered sub” 
stances ft was first obtained by Pref Curtius in the 
forn? of a gas, by treating with soda a compound contain- 
ing the o€ganic radicle benzoyl w the pl&ce of the hydrogen 
atom, atd subsequently warming the sodium salt thus 
produced with dilute sulphuric acid The gas was de- 
scribed as possessitfz a frightfullyepenetrating odour, and 
as being absorbed by water wfth ex'reffle avidity, forming 
a solution of strongly acid properties, which liberates 
hydrogen in contact with metals So great, indeed, 1s 
the affinity of azoimide for water, thas in these earlier 
experiments it was not found possible to collect the gas 
in the anhydrous state Shortly after the publication of 
his first communication (see NATURE, vol xl p 615), 
an improved method of preparing the solution in water 
was devised by Prof Curtius It consisted in distilling 
a soda solution of a derivative containing the radicle of 
hippuric acid with dilute sulphuric acid He was thus 
enabled to obtain a tolerably large quantity of the aqueous 
acid By successive fractionation of this solution in water, 
and finally distilling the last product of the fractionation 
over fused calcium chloride pure azoimide itself was 
eventually isolated, and found to be a volatile Siquid, 
boiling at 37° 

Owing to the terribly explosive nature of both the free 
acid and its salts, the work has been attended with con- 
siderable danger, and has, unfortunately, been delayed 
by a lamentable accident which befell Prof Curtius’s 
assistant, Dr Radenhausen, who was seriously injured 
by the explosion of a quantity of the anhydrous acid 
At length, however, Prof Curtius is able to publish some 
further paiticulars concerning the acid and its salts, and 
an important communication from him will be found in 
the current number of the Berzekťe of the German Chem- 
acai Society The following is a brief account of these 
further researches, together with a résumé of the present 
state of our knowledge of this interesting compound and 
ats derivatives 


Sources of Azotnude and its Derivatives 


Azoimide and its salts have been obtained from two 
distinct sources, both organic. One source, the first 
employed by Prof Curtius, 1$ benzoyl-glycollic acid, 
CgH;€O—O—CH,COOH , the second ıs hippuric acid, 
CasHsCO—NH—CH,COOH During the investigation 
eof the reactions of his previously discovered compound 
of hydrogen and nitrogen, hydrazine, N.H,, Prof Curtius 
found that both benzoyl-glycollc and hippuric acids 
reacted with hydiagine ehydrate, forming hydrazine 
derivatives 

Benzoyl-glycollic acid reactg with two molecules of 
hydrazine hydrate, forming benzoyl hydrazine, C,H;CO— 
NH—NH,, and the hydrazine derivative of acetic acid, 


e NH,—NH—CH,COOH, with elimmation of water When 


benzoyl hydrazine 1s treated with nitrous acid, it 1s con- 


verted info a nitroso derivative, CeHsCO—NC 
NH, 


° This nitroso compound 1s a very unstable substance , it 


spontaneously payts with water, and becomes converted 
nto the benzoyl eiivative of azoimide, benzoyl-azo-1mide, 


N 
Cc MESNE I eThig latter compound forms a direct 
e 
starting-point for the preparation of azoimide Upon 
boiling @vith alkalies an alkaline salt of azoimide 1s 
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formed, together with benzoate òf athe alkah Thus with 
° e. 


soda 


á N . 

C,H,CO--N< || + 2NaOH = . -m 
d NN ° 

e 


NANI + HO 
Cam C OONA t-NANS I a 


When the sodium salt of azommuide 1s distilted with dilute 
sulphuric acid, azoimide escapes as a gas, which con- 
denses along with water in the form of an aquequs . 
solution 

Hippuric acid reacts with one molecule of hydrazine 
with formation of hippyryl hydrazine, C,4q;CO—NH— 
CH.CONH—NH, When this substance 1s treated with 
mitrous acid, a compound 1s obtained which Qvas at first 
considered to be a nftroso compound, but 1s now 
covered to be in reality a diazo compound possessing the 
constitution C,H;CO—NH—CH,.CONH-—N=N—OH 
This substance may be isolated in quantity, and yields 
salts of azormide directly upon treatment with alkahies 
If soda is employed the sodium salt of azoumide 1s ob- 
tained, from which azoimide itself may, as b@fore, be 
liberated by distilling with dilute sulphuric acid Lt 1s 
more convenient, however, as will be described Jater, to 
employ it directly for the preparation of the ammonium 
salt of avounide by saturating its alcoholic solution withe 
ammonia gas, from the ammonia salt, if desired, 
azoimide itself may be obtained by converting ıt into the 
insoluble silver salt, and distilling the Tatter with sulpfunec 
acid ` ee é 

s . 


Preparation and Properties of the Sodium Salt of 
N 


Azowmzde, Na—N¢ i E 
NN 


The method of preparıng the sodium sak of azoimide, 
now adopted as most convenient by Prof Curtius, ts 
somewhat different from the earlier one just -described, 
although based upon the same lines , Instead of benzoyl- 
glycollic acid, ethyl befizoate, CsH,COOC.H;, 1s em- 
ployed This substance is converted readffy into benzoyl 
hydrazine by treatment with hydrazine hydrate 


CsHsCOOC,H, + N,H, H,O . 


= C,H;CONH—NH, + C,H;OH + H,O 


The benzoyl hydrazine ıs next treated with sodium 
mitrife and glacial acetic acid, whereby it 1s quantitatively 
transformed into benzoyl azoimide, the benzoyl derivative 
of the new acid e . . 


CoH CONH—NH, + HNO, = C,H, CO—N; + 21,0 


The benzofl azoimide thus obtained 1s finally dissolved 
in an equal weight of absolute alcohol, and the equivalent 
of an atom of sodium is alsô dissolved in a little absolute 
alcohol, ana the two solutions mixed , the mixture 1s then 
digested for several hours upon a weter-bath, when 
sodium replaces the benzoyl radicle, and ethyl bengp2dgpis 
regenerated é 


CyH,CO—N, + C,H;ONa =C,H,COOC,H; + Na—N, 


e 

Upon cooling, the solution deposits ciystals of the 
s8dium salt, and the remainder may be precipitated from 
the mother-liquot by means of ether The ethyl befizoate* 
is recovered by distillation with very little loss, and may 
be employed again for the pieparation of a further 
quantity of the sodium salt of azoimide n 

The sodium salt, NaN,, obtained by this method 15, 
substantially pure It is very soluble in water, but 1s, 
strangely enough, not hygroscopic It 1s almost insoluble 
in ether and alcohol It gives a feebly alkaline reaction, 
and possesses a briny taste The crystals do not explode 

« 


. 
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by percussion, but glo explode when heated to £ tempera- 
ture which 1s @ugher han ın the case of most other salts of 
azoimide The explosion is accompanied by the produc- 


æg Of, brilliant yellow flame and a detonation which 1s 


less loud than in the case of other salts The “salt, 1s 
not volagile, and 1s not changed by evaporation of its 
aqueous solufion s 

° 


Preparation and Properties of the Ammonium Salt, 


N 
. 
NH, —NĆ. 

e NN 
The ammonium galt, which ıs by farthe most convenient 
salt to start with for the prepafation of the fige acid and 
its metallic salts, is best prepared from the curious diazo 
compound of the amide of hippuric acid, CgH,CO— 


omens CH,CO—NH--N=N—-OH, before mentioned This 


substance ıs readily obtained in calculated quantity 
by first acting with hydrazine hydrate upon the ethyl 
ether of hippuric acid, and subsequently treating the 
hippuryl hydrazine thus produced with sodium nitrite 
and glacial acetic acid D18zo-hippuramide appears to 
be most prolific in its reactions Prof Curtius states 
that ıt 1eacts with almost every class of organic and 
inorganic bodies with which he has brought ıt ın contact, 


aand generally without the application of external heat 


Thus, when treated with water, alcohol, haloid ethers 
(alkyls), aldehydes, free halogens, or hydrazine deriva- 
tes of organic deds, it evolves free nitrogen gas, and 


forms compounds which are derived frem hippuramid& 


by replacemdyt of a Rydrogen atom m the NH, group 
by the radicle of the reacting substance On the other 
hand, when acted upon by alkahes, ammonia or 
substituted ammonias (amines), or by diamide (hydra- 
zine) and its derivatives, salts of azoimide are formed 
Thus last reaction, when ammonia 1s employed, forms 
the most convenient mode of obtaining the ammonium 
salt of azoimide 

About ,a pound of diazo-hippuiramide 1s placed in a 
flask of 2 hires capacity, and covered with 600 grams 
of 85°per cent alcohol The®flask ıs then placed in a 
freezing mixtwie, and ammonia gas 1s led in until the 
hquid 1s saturated with it The flask and contents are 
then allowed to stand twenty-four hours in order to com- 
plete the redction, when the diazo compound 1s quanti- 
tatively converted into luppuramide anc the ammonium 
salt of azormide 


C,H;CO—NHCH,CO—NH--N=N--OHf' + 2NH, œ 
= CyHsCO—NHCH,CONH, + NH,—N, + H,O 


LJ e 

The liquid is then boiled, the flask being fitted with an 
upright condenser, until no more ammonia escape when 
the heat is removed, and the solution allowed to cool After 
standing another twelve hours, the clear alcoholic solution 
1s decanted from the mass of hippuramide crystals, and 
treated with four times its volume of ether, heh 70 per 
cent of the total yield of the ammonium salt is precipi- 
t&ted in the form of a white powder The remaining 30 
per cent of the azoimide may be recovered by recrystal 
lizing the hippufamide from water, adding the mother- 
liquor to the ethereal-al¢ohohe sglut on after removal 
of the precipitated ammonium salt, and treating the 
whole of the liquid with solutions of lead, silver, or 


emercarous salts, when the azoimide 1s precipitated in the 


form of the difficultly soluble lead, silver, or mercurous 
salts The hippuramide 1s readilv conveited, by boiling 
with hydrazine hydrate, to hippury] hygirazine, which 
may thus be used again fof the preparation of more of 
* the diazo compound 

* The precipitated ammonium salt is washed with ether 
and dried inthe air The snow-white crystalline powder 
thus obtained, consisting of fine arisotiopic needles, 
‘may be recrystallized from boing alcohol Ut is only 
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sparıngly soluble ın absolute alcohol, but on boihng'far 
some time ın aà flask fitted wıth inverted condenser, the 
whole passes into solution Upon cooling, the salt spa- 
rates out in leige @ldyrless crystals, tabular ın form, and 


frequently aggregated in step or fan-shaped forms These? 


aggregates often resemble those of ammoniym chloride 


very Closefy, butetht crystals db not belong to the gubic » 


system The crystals are readily sfluble ın water, and, 
upon allowing the*aqueous solution to evaporaté’z vacuo, 
large transparent prisms are obtained, which, however, 
soon become turbid in air A 

The ammonium salt of azoimide reacts in a feebly 
alkaline manner™ It is not hygroscopic, although so 
readily soluble in wat®r It dissolves easily in 80 per 
cent alcohol, but, as above described, with difficulty in 
absolute alcohole It is insoluble in ether and benzene 
It is distinguished by its great volatılıty When the 
crystals are allowed to lie exposed to aur, they gradually 
disappear, eventually passing away entirely in the form 
of vapour Upon gently warming a small quantity of the 
salt m a test-tube to a temperature very slightly superior 
to 100°, it sublimes lıke ammonium chloride, condensing 
again, however, in brilltant little prisms This operation 
requires great care, for if the heating proceeds too 
rapidly the substance explodes with great violence 

As may be expected, gieat difficulties were met with in 
obtaiming an analysis of a substance so explosive Upon 
attempting to determine its composition by combustion 
with copper omde in a stream of dry air, the apparatus 
was destroyed upon each occasion with a fearful detona- 
tion Only one-tenth of a gram of the salt was em- 
ployed, placed in a small platmum boat At first the 
compound sublimed out of the boat into the cooler poi- 
tion of the combustion tube, the little sublimed crystals 
then commenced to fuse into yellow drops, and imme- 
diately this occurred, in each experiment, the tube was 
eshattered to fragments with a frightful report The 
platinum boat was in each case torn to fine splinters 
Eventually, however, Prof Curtius succeeded im obtains 
ing @ satisfactory analysis by performing the combustion 
with copper oxide in a stream of carbon dioxide 

The ammonium salt may be readily converted into the 
sodium salt by evaporation with caustic soda upon a 
water-bath 


N 
Preparation and Properties of Free Azounide, HNC 1 


An aqueous solution ®f azoumide may be prepared by 
distilling any of its salts, preferably the sodium oP silver 
salts, with dilute sulphuric acid It 1s more conveniently 
obtained, however, by dissolving the crystals of diazo; 
hippuramide in dilute caustic soda, warming the solution 
for a short time upon a water-bath,so as to insure the 
formation of the sodium salt, and subsequently distilling 
the lhquid with dilute sulphuric® acid The latter 18 
allowed to drop slowly from a dropping funnel upon thè 
soda solution contamed în a flask and maintained at the 
temperature of ebullition The flask ıs connected with a 


condenser, and the azoimide, as it escapes, 1s carried e 


along with the steam, and condenses in the receiver in 
the form of an aqueous solution This sol@tion may be 
concentrated by precipitating ıt with silver nitrate, col- 
lecting the insoluble silver salt, and distilling ıt with 


sulphuric acid diluted with eight times its volume of water e 


The aqueous solution of azoimide possesses a most 
intolerable odour . 

Free azoimide itself may be obtained by the fractional 
distillation of the concentrated aqueous solution thus 
prepared The fist fractiones eoll@cted separately and 
1efractiowed Upon repeating this process with four 
successive first fractions, an acid containing over 90 per 
cent of azoimide is obtained, which distils at @bout 45° 
The last Jo per cent of water may be completely removed 


of 





by means of fgsed calcium chlonde, afte? treatment with 
which pure anhydious azoinfide distils ovee 

Azoimide 1s a clear, colourless, mobile liquid, which 
boils without decomposition at 37% 1#1s enflowed with the 
same intolerablewodour as the solution Its most charac, 
teristic preperty, however, is .ts*frightful explosiveness 
It explodes in a most erratic manner—sSmetimes, without 
the leastapparent provocation, at the, ordinary tempera- 
tue Ig distillation 1s an op@iation attended with great 
danger, Prof Curtius and his assistant ave succeeded, 
as above described, ın isolatmmg ıt and determining its 
boiling-point several times, but” upqg other occasions, 
under apparently the same conditions, the experiment 
has ended with a disastrous explosion When suddenly 
heated, or touched with a hot body, it always explodes 
The explosion ıs accompanied by an uftensely vivid blue 
flame The damage wrought by the explosion of very 
minute quantites 1s most suiprising The thousandth 
part of a gram, placed upon an iron plate and touched 
by a hot glass rod, 1s sufficient to produce a loud de- 
tonation, and considerably distort the iron plate The 
twentieth pait of a gram was found sufficient to completely 
pulverize a Hofmann “density” apparatus, when an 
attempt was made to determine its vapoui-density in the 
Torricellian vacuum at the ordinary temperature Upon 
another occasion, seven-tenths of a gram, contaimed in 
a closed glass tube, upon removal from the fgeezing 
mixture in which ıt had been immersed exploded with 
such immense force as to shatter every piece of glass 
apparatus ın the laboratory It was upon this occasion 
that Prof Curtius’s assistant was so seriously injured as 
to cause the temporary abandonment of the work The 
aqueous solution 1s almost as explosive as the anhydrous 
hquid, the explosion of two cubic centimetres of a 27 per 
cent solution upon one occasion shattering the glass tube 
into dust so fine that Prof Curtius, who was attempting 
to seal it, escaped uninjured p 

The anhydrous liquid readily dissolves ın water and 
alcoho] The aqueous solution 1s strongly acid to litmus 
Magnesium, alumimium, zinc, iron, and even copper are 
rapidly attacked by it, hydrogen being evolved Gold 
and silver are likewise attacked, although not so rapidly 
In the case of gold a red solution of the gold salt 1s 
formed, the silver silt being insoluble soon prevents 
further action in the case of silver 

The anhydrous compound appears to be decomposed 
by concentrated sulphuric acid 


e 
° Other Metalltc Salts of Azowmide 
N 


e The silver salt, Ag—NC ay 1s obtained in the form of 


a white precipitate whenever a soluble silver saltis added 
to azoumide, its aqueqgs solution, or solutions of its salts 
lt resembles silver chloride very closely in appearance, 
but ıs not darkened by the actign of ight There 1s very 
httle difficulty in distinguishing between the two salts, 
however, inasmuch as the silver salt of azoumide partakes 


© of the fnghtfully explosive popes of the free acid It 


1s the most dangerous of all the salts to handle In spite, 
howeve1, of this explosiveness, Prof Curtius has once, 
and only grce, succeeded in obtaining a determination of 
its nitrogen content, by combustion in a long layer of 
copper oxide The number obtained was 2765 The 
value calculated from the formula AgN, 1s 2800 In 
every othe: experiment the tube was shattered into 
fragments? notwithstanding the finest subdivision and 
distribution among the copper oxide 

The precipitated silve® sat 1s soluble, like silver chlonde, 
m ammonia Upon evaporation of the solution *however, 
instead of obtaining an ammoniacal*double compound, 
the silvef salt itself crystalhzes out ın almost colourless 
crystals Ralf an®inch Jong These ciystals as may be 
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imaged, are most delicate objecfs toghandle, they 
explode even upon breaking the prisms across * They 


are almost perfectly insoluble in water, oe 
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The mercurous salt, HgNg, is likewise insoluble in 


Water, and may be 1eadıily obtained by precipitation of 
the free acid or its soluble saltsewith mercurofs nitrate 
It has the advantage of being more ¢afely*handled than 
the silvei salt, and is less sensitive to percussion Italso 
requires a higher temperature to bring abbdut explosion 
by heating It ıs usually obtained by eprecipitation in 
the form of microcrystalline anisotropic needles lt 
becomes coloured yellow when exposed to hght Like 
mercurous chloride, ıt forms a black compound with 
ammonias e s © 

The lead salt, PbN,, resembles lead chloride very closely, 
It is msoluble in cold water, but dissolves sémewhat ın 
boiling water, though not to such an extent as 
chloride, about half a gram dissolving m a litre of boiling 
water Upon cooling, brilliant colourless needles, attain- 
ing sometimes the length of half an inch, separate out 
It may be best obtained by precipitating the solutiof of 
the sodium 01 ammonium salt with lead acetate The 
precipitate 1s soluble in excess of lead acetate The 
ciystals of the lead salt explode with fearful force when 
slightly warmed By long boiling with water this lead 
salt appears to be decomposed, anon-explosive lead com- 
pound separating, and free azoimide escaping Warm” 
acetic acid also dissolves it, with gradual decomposition 
and hberation of azoimide e . 

The barıum salt BaNg, 1s readily obtained by neutraliz- 
ing the aerd with baryta, and cryeta#lizes fwom solution in 
large lustrous crystals, Itis likewise a Bighly explosive 
salt, and the explosion is accompanied by the production 
of a brillant green flame 


Ethereal Salts of Azowide 


The metallic salts of azommde may be r€adily converted 
into ethereal salts by reacting upon them with haloid 
ethers The phenyl ester has been prepared by Prof. 
Curtius, and ıs found to ke identical m every respect with 
N 


N 
aromatic estets are generally 1emarkably stable substances, 
and it was consequently found impossible to obtain azo- 
imide by the direct saponification of drazobenzene imde 
with soda Within the last few months, however, Drs. 
Noedting and Grfndmougin, of Mulhausen, have succeeded 
in preparing azoimide indirectly from diazokenzene imide, 
by first dimmishing somewhat the sthbihty of the com- 
pound by introducing two mitro groups into it Upon 
treating dinitro diazobenzene imide with alcoholic potash, 
the potassium salt of azoimide was at once formed Upon 
distilling tifls with dilute sulphuric acid, an aqueous solu- 
tion of azpimide was obtained, and eventually anhydrous 
azoirhide itself, identical in all respects with that obtained 
by Prof Curtius ee . 
r aD 


Hydrazine Salt of Azomade, NIH NH, 


This interesting substance, formed by the union of equa? 
molecules of the two remarkable compounds, hydrazine 
and azoimide, whose isolation we owe to Prof Curtius, 13 
a solid substance forming large well-defined crystals It* 
1s obtained when one molecular equivalent of hydrazine 
hydrate (the preparation and properties of which were 
described in NALURE, vol xen p 205) 1s added to the 
ammonium salt of azoimide, and the mixture, placed in a, 
shallow dish, 1s allowed to evaporate ina desiccator It 
1s cuyous, also, that by adding a very concentrated aqueous 
solution of azoimide, obtained by distillmg 60 grams of 
the lead salt with dilute sulphuric acid, to hydrazine, 
hydrate, ntl litmus is turned strongly blue byethe mix- 


the long known diazobenzene imide, CHING The 
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> ture, one does notgpbtaih, as might be expecte@l, the salt 
ANH. NH oon the ĝontrary, the mono-salt, N,H.N.H,, 
oo isagain formed; and if the mixture is placed in a desic- 
Meematorcontaining solid caustic potash and oil of vitriol, 


oy 





eo ein eget 


crystals of the mono-salt are deposited, and the ex€ess of 


* cazoimidejescapes and is absorbed by the potash. 

oo. The wmono,hydrazine Salt crystallizes in lustrous, aniso- 
tropic prisms an fnch long, which melt at 50°. They 

<  vapidly deliquesce in air. “They are soluble with difficulty 


+ abou 


oi conclusion, it may be remarked that Prof. Curtius has 
as the as yet unisolated compound of hydrogen and nitrogen, 
oo triamide, NH,--—NH--NH,, by the action of the hydra- 
Zine compounds of several organic acids upon diazo- 

heppuramide. The organic radicles are so rigidly attached 















a 3 n thêm. ot Appears very probable, however, 

« that before long some means of effecting this object will 
be discovered, and that Prof, Curtius will further add to 
his achievements by making us as familiar with triamide 

as we now. are with hydrazine and azcimide. 

A. E. Turron. 
















T AND MAN IN INDIA} 
es of India have Seen described from many 
a feren® points of view, but Mr. Kipling is the only 
writer to w 
their relations to animals. Thetask is one for which he is 
admirably fitted, and he has fulfilled it in a way that 
cannot fail to: secure for the book an enduring. place in 
the literature relating to Indian sibjects. The work has 
considerable scientific value, not only because the agithor 
<- presents the people of India in a. new light, but because 
ateis fresh tẹ say about the animals to 
Animals have a great. attraction for 
es on their habits have the brightness 





Several of these illustrations we 


2A Beast and Man in India.’ By John Lockwood Kipling, C.1.H® With 
Hlustrations. (London: Macmillan and Co , Sgr.) 
* Bigs. ty 2, aid 4, are by Mr, Kipling. Fig, 3 
“Muhammad, 
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is by Miinshi Sher 
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erivatives. Py he has not yet been fortunate is 


whom it has occurred to give a full account of 


. 
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| unpleasant readinggbay it is to be feared that they are 
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One of the brightest chapters. in the book is on a 


monkeys, which the author has had good opportunities of 
observing. The monkey most commonly seen both in 
the hills and plains is the Macaque (Macacus. rhesus), 
which is mot to be confounded with the tall, long-tailed, 
white-whiskered Langir (Presbytes¢él/iger). The latter is 
clad in an overcoat of silver-grey. He is, in his way, a 


| 
i 
| 
| 
| condition. 
| 
| 
{ 
| 
i 
| 


further succeeded in preparing a number of derivatives of | king of the jungle, and is not so often met with in con- 


| finement as his brown brother. The Hooluck, or Black 
Gibbdh (Hylobates hooluck),is most often found in Bengal 
| and Assam, and, if a pair can be secured, easily reconciles 
itself to captivity ; but it is “a depressing companion.” 
An Assam monkey, known as “the shame-faced one,” is 
“a gentle, bashful, large-eyed creature, with a quaint 
trick of hiding its face in its hands and hanging its head 
| like a timid child.” 
| The monkey is held in great respect in India, and 
| Hanuman, the monkey-god, is one of the most widely- 
_@vorshipped of Hindu deities. Sacred as the. animal is, 
i the people are thoroughly alive to the faults of its 
| character, and in ordinary talk the monkey is- used, as in 
| Europe, “ to point morals. against wanton. mischief, help- 
lessness, and evil behaviour generally.” For some months 
a number of wid monkeys were daily fed by Mr. Kipling 
and his family ; and they soon learned to distinguish by 
smell between fresh and stale biscuits. Yet--as the 
natives have noted in proverbs—imonkeys are not sharp 
enough to provide themselves with shelter against the 
heavy rains of the country. Inthe Simla region: they 
may be seen in troops sitting shivering for hours within a 
few yards of covered spaces. The scheme of their life, 














| 


lodge one another, each, as be drops, running round and 
climbing up again to begin anew. This sport is kept up 
for an hour at a time with keen enjoypent, and when one 
is nimble as a monkey it must be splendid fun.” 

Mr. Kipling finds. in cowsgawyl @xen the subject of 
another ¢apital chapter. They seem to him to. be the 





° 


° 


foremost figures in both the rustic and the urban scenery 


of the country. The cow is now “firmly entheoned in 
| the Hindu pantheon,” and the peculiar eanctityin which 


. 
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she is held may, he thinks, be partly due tè the fact that | Mr. Kipling notes the peculiar ingprssion produced on 

in early Aryan mythology se was used ag a symbol of | Europeans by the silence of Indħan catfle. Students, 

the clouds attendant on the Sun-god. Mr. Kipling ex- | reading in Gray’s Ode of the lowing herd, will say, tp the 
resses much admiration for Indean*xen$of which he Profesor, “Sir, what is lowing ?™ Pven the ani 

says that it is wth them as with the people of India— | nae of the ox and cow is seldom. heard, and does not 

. . r ‘carry. The herdsman is a vocglist, but his eong “is 

always in a minor key, and has falsetto subtleties in it 

that baffle our methods of notation.” He talks a good 

deal in a loud heavy voice ; and “when hig women folk 

walk with him they follow respectfully an oydained number 
of paces behind, and he flings his conversation over his N 


. >% 












shoulder.” f 
It would be impossible, of course, to write a book 
about “Beast and Man,in India” without treating of 
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Fig. a Young monkeys at play. 


“the more you learn about them the more you find to 
interest you.” Fig. 2 represents roughly the range of | 
their Size. Even larger beasts than the largest shown 
sometimes occur. The smallest belongs to a miniature 
» 
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° Pio joA painted elephant. 


elephant#; and Mr. Kipling discourses. on them most 
pleasantly. The elephant. seems to be second only to 
the cow in Hindu estimation. In’ Hindu ae 
animals are treated only in a decorative and conventional = 
style; but in artistic representations “of the elephant, 
whether in sculpture or in p&inting, there is invariably 
“a strong feeling for nature,” This contrast is seen in 
nfost old temples, but especially in the sculptured, gatés 
of the Sanchi tope in Central India, “where allekindse 
of animals are shown, but the elephant alone is carved ` 
with co nplete knowledge and unvarying truth of action.” 
A Mr. Kipling is at great pains to convey a true ideas of 
Fri. 2,—Comparative sizeg of the largest and smallest breeds of Indian oxen. the character of the elephaft, the essential quality of 
ee which he takes to be gentleness. He also tells many* 
race which is not much bigger than a Newfoundéand dog. curious legends about the animal, and about Ganésha,, 
This little creature is exquisitely finished in every detail | the dephant-headed god, who is not less popular than 
of ox forfh ; it is full of life and spirit, and, when harnessed | the monkey-god. The dressing of the elephant for parade 


to vehicl@s of a s@itable size, it trots at a great pace. is also described. This, although an elaborate process; 
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difor church, The most remarkable part of the 
Reess is the painting gf the forehead, trunk, and ears, 
| which. follows a thorough washing. “The design® ar 
+ often good, and the whole serai, excepting always th 
èlephant Aimself, is deeply interested. His mind and 
_ootrunk wander ® he teifles with the colour-pots ; so with 
_ each stroke comes an order to stand still. Some mahouts 
“arè quite skilf@l in this pattern work.” 

In an interesting chapter on the training of animals, 
pees Kipling shows that the skill of the natives of India 
-in this difficult art has often been greatly overrated. The 
_ Oriental brings “boundless. patience” to the task, but 
» “hehas no st@adfaginess of aim, nor has he Sufficient 


child f 


obedience.” e The cheetah or hynting leopard (Fetis 
m jubadg), when caught and tamed, undergoes so little 


«Often left behind by the antelope. It becomes so mild 


. 
. 


j Lot 
i especial i hree concluding chapters, on animals 


in. Indi. 


ON AN OPTICAL PROOF OF THE EXISTENCE 
OF SUSPENDED MATTER IN FLAMES. 





: D PROFESSOR TAIT,—I1 write to put on paper | 


amaccount of the obsefvation I mentioned to you 
te-night, in case you should think it werth communicat- 
ing to the Royal Society of Edinburgh. 
-In the course of last summer I was led, in connectton 
with some. questions about lighthouses, te pass a beam 


coy ™ Read befoy the Royal Society of Edinburgh on June 15, rfig1. RÈ 
‘printed from the Proceedings of the Society. 
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st; fights, and on animals and the | t th 
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' ; _ test of scattering sunlight 7 

| show the presence of so small'a quantity of matter in a 


: r 
not really mygh more difficult than the dressing of a | 


| 


f 
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| light from the flame was more weakened than the sca 
firmness of hand and will to secure confidence and _ 





2. 
of sunlight, condensed by a lens, through fhe flame of a 
candle. I notited that where the cone of rays cut @he 
luminous envebope ter® were two patches of light brighter 
than the general flame, which were -evidgntly due to sun- 
hight scattered by mattey in the envelope which was in a 
state of suspensione The patches corresponded in area 
to the intersection of the double cone’ by the envel pe; 
and their thicknes$ was, gl may ‘say, insensibl® small: 
Within the envelope, as well.as outside, there Wis none 
of this scattering. The patches were made more con: 
spicuous by viewing the whole ‘throwth a cell with ano 
ammoniacal soluti® of a Salt-of copper, or through a- 
blue glass coloured by “cobalt. 
d 
light, which was richer in rays.of high refrangibility ; 


| difference of col8ur, the patches being blue, while the 
training ia the field that it loses its natural dash, and is | 





















flame (with a suitable thickness of blue glass) was purplish: 
The light of the patches exhibited the polarization of 
light scattered by fine particles—that-is to say, 
when viewed in a direction perpendicular to the 
incident light it was polarized in a plane passing 
through the beam and the line of sight, 

When the beam was passed through the 
blue base of the flame there was no scattered 
light. Aluminous gas flame showed the patches 
indicating scattered light like the flame of a 
candle, but less copiously. They were not seen 
in a Bunsen flame or in the flame of alcohol, 
but were well seen in the luminous: flame of 
ether. When a glass jar was invérted over 
burning ether, the blue part, which does not 
show scattered light, extended higher, till, just 
before the flame went out, the luminous part 
disappeared altogether. A Bunsen flame, fed 
with chloride of sodium, did not show the 
phenomenon, though the flame was fairly 
luminous. : 





with chloride of 5 
swith the testimony 
sin the state of vapour, though 
roof, as it is possib® that the 
is not sufficiently delicate to 










solid or liquid state.— Yours sincerely, 
è G. G. STOKES. 
P.S.—I fancy the thinness of the stråtum of glewing 
carbon is due to its being attacked on th sides-——on the 
outside by oxygen, on the inside by caybonic acid, which 
with the glowing carbon would fr carbonic oxide. 


[When the above was written, I was not acquainted with 
the previous paper by Mr. Burch, published in vo xxxi 
of NATURE (p. 272), nor did any of the scientific frends to 
whom I had mentioned the observation seem to besaware 
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In the former case thev E 
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| the latter case the patches were distinguished bya 
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payer worthy of being presented 


‘Edinburgh, as Mr. Burch has gntipatgd me 


° ®fundamental method of observation. 


® 


oe 
o any analogue obtained from a comparison of simple bodies 


oo. 


e mergly as a specimen ofethe 


The reagion mentioned in the postscript is to be takene 
reactions,on the inside of 
the Carbon ‘stratuia, by which the carbon may be re- 
engaged*in a gaseous combingtion. $ Carbonic oxide is 
only on@of the combustible gases, not originally present, 
which are formed during the process of combustion, and 
are found inside thé envelope in which the combustion is 
going on.—G. G. S., Movemétr 20, 1891.] 
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NOTES. 


THE annual general meeting of the Instithtion of Electrical 
Engineers will be held at the Institution of Civil Engineers, 
25 Great George Street, Westminster, this evening (Thursday), 
at 8 o'clock, for the reception of the annual report of the 
Council; and for the election of Council and officers for the year 
1892, The following paper will be read :—“ On the Specifica- 
tion of Insulated Conductors for Electric Lighting and other 
purposes,” by W. H. Preece, F.R.S., Past-President. 


. 


THE Royal Danish Academy of Sciences at Copęphagen 
offers two. prizes of 400 and 600 kronen respectively, for investi- 


gations on the exact nature and proportions of the more im- ! LU 
p Addenbrooke thinks aluminium ought nf to supers 


portant carbo-hydrates present, at different stages of maturity, 
in the cereals in most general use ; and for investigations on the 
Phytoptrs galls found in Denmark, with a monograph on the 
insects producing them. The prizes are to be awarded in 
October 1893. 


AN improved armillary sphere has been patented by Prof, J 
S. Slater, of Calcutta University, which differs from other 
espheres of the same kind in having a latitude circle to which 
the celestial sphere is hinged, and in being provided with a 
movable horizon which adjusts itself to the selected latitude. It 
can be obtained from Messrs. Walsh, Lovett, and Co., Philpot 
Lane, ELC. 


THE next one-man photographic exhibition organized by the 
Camera Club will consist‘of pictures by Mr. J. Pattison Gibson, 
of Hexham. It will be opened in connection with a concert to 

` be held on the first Monday in Janyary, 1892. 


Wita the consent of the Sultan of Muscat, the Survey of 

India is about to-establish a tidal observatory at Muscat. This 

e will? probably be followed by the establishment of another 
observatory of the same kind at Bushire in the Persian Gulf, 


We have had some gprrespgndence with Prof, Arnold about, 


, our notice of his speech at the recent meeting of the Institution 
of Mechanical Engineers. Referyng to his remarks on Prof. 


Roberts-Austen’s ‘‘ Report to the Alloys Research Committee,” 


we expressed the opinion that. it was rather straining the pre- 
rogative of rh@toric to speak of the work done by Prof, Roberts- 
Austen as ‘pot worth a rush.” We did not intend to imply 
“that Prof, Arnold applied the expression ‘not worth a rush” to 
the whold’of the work on which Prof. Roberts-Austen reported. 
He wishes us to state that what he said was, that he thought 


like gold and lead@vith a complex body like steel would not be 
worth a nfs.” %e 


THE reports of thè examimerson the results of the science 
examinations held in April and May 1891 have Ween issued. 
The examinations related to building comstruction, naval archi- 
tecture, mathematics, theoretical mechanics, applied mechanics, 
magnetism, and electricity and alternative elementary physics, 
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MRS. R. M. Crawsitay, writing @ us from Mentone, on 
December 2, about the recent eclipse of the moon, rgfers tothe. * 
fact that “ the Rev. A. Freeman and Mr, Rs Te Leslie are not. 
agreed as to the shadow on the moon’s disk having colours or 
not.” For some time there were illuminations® and fireworks 
at Monte Carlo on account of the birthdays of the Prince of i 
Monaco, and, when these were over, clouds suddenly. came ap. qu, 
“Tt was only,” Mrs. Crawshay says, ‘‘ when the moon 5 
nearly half [obscured that I caught a glimpse of her w. 
colouring whatever, orange 8r otherwise, “One Gould only li 
it to a painting in Indian ink.” aa ST 


ere, fee 

Mr. Georce T. BETTANY, who was well-known:as a popular = 
writer on scientific subjects, died on December 2 in his forty- . 
second year. For some years he. lectured: on botany at Guy's, 
Hospital. Conjointly with Prof. Parker; ‘he wrote a work on ae 
“The Morphology of the Skull.” He was. also the author of >o 
‘The World’s Inhabitants,” and other books. Far Messrs: o 
Ward, Lock, and Co., he edited ‘* Science Primers for the 
People ” and “ The Minerva Library.” ; 


















AN interesting paper on aluminium and its. application 
photography, by Mr. G. L. Addenbrooke, is printed in 
December number of the Journal of the Camera C! Mr. 
ede "Mass 
for photographic lenses and the metgl parts of cameras. By its. 
use the weight of lenses, flanges, and adapture is reduced nearly 
to one-third. He is also in favour of aluminium being used for * 
the revolving tripod heads fixed in the bare boards of cameras, 
as these are rather too heavy in brass.“ “In. hand-cameras,” hes 
says, “I think the metal should be useful in most places where 
there are metal parts. I- am also not wifhoyts hopes that dark 
slides may be made in it altogether, which will be lighter and 
more compact than the wooden ones. For develaping-dishes, 
also, it is very suitable, as.the action of,most of the chemicals 
used in photography is very slight on it, and when there is: any, 
the compounds formed ‘would not be harmful.’* 








IN his latest communication to‘ the American Journal of 
Science (for November), Prof, Goodale describes his visi 1 
Queensland Museum at Brisbane, unfler the charge oi 
De Vis, rich in specimens: illustrating the natural histo 
ethifology of th colony. An account is also given o! 
well-known Botanic Garden and Laboratories at Buitenzorg in 
Java, under the directorship 0f Dr. Tredb, and of the annex oni 
a comiguows. mountain; of the Botanic Garden and Experi- 

mental Gardem at Singapore, undér the control of Mr. Ridley; 
‘and. of theenew and at present but poorly developed Botanic 









Garden at Saigon in French China, i 
1o Porsoning by mussels is a well-kifown fact. Such poisoning = 
appears in chronic form in Tierra del Tuyo, mussels being 
abundant on the shores, and other kinds of food rare, Sat the - 
natives: eat large quantities of the forme? daily, both of bad 
and of good quality. According to a doctor of the Argenti 
ect, M. Segers, the. mussels. are rarely injurious at 
maximutn time of growth, which corresponds with full r 
when the moon wanes, they become poor and ofi 
The poisonous quality apparently results from. t i 
large number at this time, and the putrefaction. of their bodies. 
yielding ptomfines which are absorbed by the surviving mollfisks, 
In any case, the Fuegians are often attacked. by a liver coms 
plaint, consisting in atrophy of the organ, with jaundiced colour.” 
of the skin and tendency to hemorrhage ; and M.“ Segers 
believes this is due to mussel poisoning. He finds sulphate of 
afropine en efficacious antidote. Pees 
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PRINCIPAL J’ L TRQurson, of the Hawkesbury Agricultural 
College, New South W#les, has no doubt that the climate and 
mifcheo{ the soil of Australia are well smted for the culture of 
the olive All that’s needed, he thinks, ıs an adequate®supply 
of labour He himself has been very successful ın preserving 
green olives , and in a papêr on the subject in the August number 
of the Agrrcultus al Gasette of New South Wales he gives the 
following accqint of the system adopted The olives are very 
carefully picked from the trees when about full grown, but 





perfectly green "They should be handled like eggs Ifthey are 
bruised in any way, they will become black and decompose In 
the green state, olives contain gallic acid, which gives them an 
acrid taste Teremote this they arefirst of all steepe@ in alkaline 
water, made either af wood ashes, lime water, or washing soda , 
of the lattery about three or four ouncgs to the gallon of water 
As spon as the lye has penetrated through the pulp, which 1s 
@gually in from eight to ten hours, they are put into clean water 
and steeped until all acrid and alkaline taste has been removed 
Duyng that tute the water ıs changed every day They are then 
put into brine, composed of one gound of salt to each gallon of 
water, antl kept carefully covered with a thick lmen cloth, for if 
exposed to the ar they will turn black They are finally put 
up in air-tight jars 


«a THE Meteorological Department of the Government of India 
has published Part IV of “ Cyclone Memoirs,” being an inquiry 
into the ature and course of storms in the Arabian Sea, and a 
catfldgue and, brief Mstory of all recorded cyclones mm that sea, 
from 1648 to 1889 Fhe work, which has been prepared by ‘ 
Mr W L Dallas, chiefly for the use of mariners havigating 
those paits, will no doubt be of considerable use to them, as 
hitherto there were no track charts of the storms in the Arabian 
Sea fo. the different months For the majority of the storms 
quoted the available materials are admittedly very scanty , 
nevertheless, the guthor nas been able to draw some useful con- 
clusions from them, with reference to the general behaviour of 
the storms , The paper 1s divided into two parts—the first gives 
the detqils of each of, fifty-four storms in chronological order, 
the second treats of their geographical distribution and move- 
ments according? to months and seasons, and the discussion 1s 
followed by charts showing the tracks of the storms in the 
aifferent months The cyclones are formed on the northern 
limits of the south-west gonsoen , when the northern limits of 
the monsoon reach the land, and also when the north east 
monsoon extends from Asia to the equator, which 1s the case 
from December to Maich, no cyclones are formed over the 
Arabian Sea ‘The barometric fajl 1s gradual and equal on all 
sides, except near the centre, and a depression of o 25 inch 
below the average 1s indicative of the existence of a cyclone m 
the neighbourhood When the storms are in confined waters 
they may burst with great suddengess, but in other fases strong 
winds are felt for several hundred miles around the cafre The 
northern parts of the Arabian Sea are hable, during the pre- 
valence of the nérth*east monsoon, to be disturbed by small 
cyc storms descending from the highlands of Persia and 
Beluchistan, but the Whole of the south-west of the Arabian Sea, 
though lable to south west gal@s during ghe summer monsoon, 
and to strong north east winds during the winter monsoon, 1s 
free from cyclones 


“Dr STIRLING’S Notoryctes typhlops, the lately discovered 
Australian animal, to which we have .epeatedly called attention, 
forms the subject of an interesting note in the & Hand List of 
Australian Mammals,” by J D8uglas Ogilby, an advance copy 
df a portion of which has been forwarded to us The con- 
clusion at which Mr Ogilby has arnved, after an exhaustive 
study of Dr Stirling’s pamphlet, is that ın this animal we have 





at last obtained a definite connecting link between the Mono- 
. s 
tremes and she Marsupials At the present stage of our know 
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ledge ıt would, Me thinks, be presumptuous t@ class Volo yetis 
among the Monotremes proper, although seveial legyling 
naturalists inchge toghe opmion that its affinities are closer to 


these mammals than to the Marsupials fe prefers for the® ° 


present to look upon it asan aberrant Polyprotodont 


e ° e 
Tue Institute of Jamaica has isued éhe first numberof a * 
Journal which ts to gontain, among other things, comributions 
regarding newly discovered flora and fauna of the 1#tand, and 
articles dealing with botany and kindred sciences Four 
parts will be published inethe year In This first number there 
are excellent notes, ty Mr D A Cockerell, on the trans- 
formation of some Jamaica Lepidoptera He points out that, 
although many species of butterflies and moths have been 
described from Janfaica, the transformations of very few are 


known . 


Dr A H Post, the well-known anthropologist, describing 
ın this week’s Glodus various marriage customs, refers to a 
strange sort of symbolical marriage which 1s supposed to have 
originated in India It 1s a marriage with trees, plants 
animals, or manimate objects If anyone proposes to enter 
upon a union which is not m accordance with traditional ideas, 
1t is believed that the ill-luck which 1» sure to follow may be 
averted by a marriage of this kind, the evil consequences being 
borne By the object chosen In various regions a girl must not , 
marry before her elder sisters, but ın some parts of Southern 
India the difficulty 1s overcome by the eldest daughter marrying 
the branch of a tree Then the wedding of the second daughter 
may safely be celebrated Dr Post gives several other instances, 
which are likely to be new to many students of anthropology 


ACCORDING to an official French Report, the copper mines of 
French Congo are likely to prove of considerable importance 
They le in the distuict around the sources of the Ludima-Niadi, 
about two days’ journey south of Stéphanieville The ore ys, 
malachite, which 1s brought to the surface by about 350 negroes 
Their methods of work are extremely simple They reach the 
malachite by digging out, with implements of haid wood, holes 
or shafts three feet wide and twice as deep The malachite 1s 
broken on the ground, and afterwards, when pulverized, put 
into a furnace on a tray with charcoal, on which bellows are 
made to play In due time the tray 1s removed by means of 
pieces of bamboo, and the metal ıs poured into sand moulds 
The entire district 1s said tọ be rich im copper, and masses of 


malachite are frequently found in the Ludima N 


Mr ErnesTE Tompson, of Toronto, contributes to the new 
volume of the Proctedings of the U S National Museum (vol e 
xin ) a valuable study of the birds of Manitoba He gives an en- 
thusiastic description of the music of prairie larks, large numbers 
of which, at dawn, may be heard in the spiimg to ‘‘ burst all together 
into a splendid explosion of song, pouring out their rich, strong e 
voices from every little heigh@and peich, singing with all their 
might ” They sing all day, and at night joyously hail the moon 


As their notes become more complicated, the, most casual e 


observer cannot fail to perceive ‘‘ that the love-fires are kindling, 
and that each musician 1s striving to the utmost of ®s powers to 
surpass all 1ivals and win the lady lark of his chorc” ‘On 
one occasion,” says Mr Thompson, ‘‘as I lay m hiding near a 
fence, three larks came skimming over the plain They alighted 
within a few yards of me, and two of them burst into song, 
sometimes singing together and sometimes a ternately, but the 
third was silent When at last they flew up, I noticed that the 
silent one and one of the singers kepi together I had been 
witness to a musical tournament, and the victor had won his 
bride ” 


e 
ANOTHER of the many birds of Manitobagabout which Mr 


Thompson has something interesting to say 1s the crang The 
° e 


. 
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rat intimation of its advent in the spring @ usually a loud decorated? and some in very odd shapespand several specimens 
trumpeting or croaking that sems to shake the an for miles | of a big stone wheel, and a stone®cylindeP fitting «nto tt, 
Bu®the cranes themselves, generally I, pairs, soon begin to be | probably used for some sort of game The mounds gorftain 
qseen Their food at that season* is” chiefly rose pips, in | houses and, as usual, most of the ieliet are found near The 


gathering which tly stalk over the bare plains At first little can, 
be noted bu@their excessive yrariness, ‘but as the warner weather 
quickens their feeling, they often ‘‘so far forget then dignity 
as to wheel about and dance, flappyng thei® wings and shouting 
ag they ®honour their partners,’ and in various ways contrive 
to exhibit an extiaordinary combination of awkwardness and 
agility ” This dance Mr Thompsow has geen only during the 


pairing season x 


REFERRING to the question ‘‘ whether squirrels are torpid in 
winter,” Mr C Fuzgerald writes in the December number of the 
Zoologist that, during many winters passed mn the backwoods of 
North Ameca, he has seen squirrels fnsking among the trees 
in thecoldest weather On bight sunny days especially they delight 
in chasing cach other from tree to tree among the evergreens, and 
cover the snow with their tracks The young of the ordinary 
red squnrel are born early inthe spring The “Chipmunks,” 
or little striped ground squirrels, lay up in the autumn a store 
of provisions of grains, nuts, &c , for winter, and on fine days 
may be seen sunning themselves Mr Fitzgerald has on several 
occasions come across their hoards, and once saw two large 
bucketsful of shelled buckwheat taken from the hollow & an old 
birch tree that the woodmen had chopped down on the edge of 
a clearing which had been cropped the previous summer with 
that gram 


AT the meeting of the Linnean Soctety of New South Wales 
on October 28, the fifth part of Mr E Meyrick’s “ Revision of 
Australian Lepidoptera” was read This paper practically 
concludes the Australan Geometrina, except in so far as future 
discoveries may produce fresh material One hundred ari 

, twelve species are included, of whch forty seven are described 
as new 


Mr CARL LUMHOLIZ contributes to the current Bulletin of 
the Amenican Geographical Society a very interesting report on 
his explorations m Northern Mexico The most remarkable 
caves he met with were at the head of the Piedras Verdes River, 
6850 feet above sea-level These caves contain groups of 
deserted houses or small villages, and the houses are splendidly 
made of porphy1y pulp, and show that the mhabitants had 
attained a comparatively high culture The dwellings were 
sometimes three stories in height, with small windows, and 
doors made in the form of a cross and occasionally there were 

e stofe staircases The caves, which number about fifty in a 
stretch of twenty miles, are from 100 to 200 feet above the 
bottom of the cañon, and the largest is some fifty feet high 
One series of them, en theshady side of the cañon, had been 

e reserved for burial-places Here, at a depth of three feet, Mr 
Lumholtz dug out a number of Wodies in a wonderful state of 
preservation, the saltpetre which 1s miaed with the disintegrated 
rock having for centuries preserved them, making them look 
hke mummies Several had their features, hair, and eyebrows 
perfect, arf® these were photographed The hair is very 
slightly yavy, and softer than that of the ordinary Indian, 
almost silkyin fact They were small people, and reminded Mr. 
Lumholtz stukingly of the present Moqut village Indians ‘The 
Moquis, like the Zufiis, have a tradition that they came from 
the south, The same district abounds ın mounds, some of 
which are very large Mr Lumbholtz thinks that an explorer 
might find ın these mougds a fine field for investigation 
With his own muted force of men he was not able to make 
as extensive excavations as he wished ¢o make, but still, a 
good d@al of work was done He unearthed a great many 
polished® stone ¢mplements, about 300 jars, most of them 
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d@ad bodies, which are always buried under the floor, partly 
under the wall These people mus have been ther® before the 
arrival of the cave and cliff dwellers, bet whd they were ıt 


would not yet be safe to say > 


Messrs T Cooke AND Sons, of Buekingham Works, 
York, have issued a new illustrated catalogue of telescopes, < 
surveying and other optical instruments 


MESSRSe GURNEY AND JACKSON (Mre Van Voorst’s succes- 
sors) hope to have ready for publication by the end of this year 
the first volume of ‘‘ A Synonyme Catalogue of sLepidoptera- 
Fleterocera,” which Mi W F Kirby, of the Zoological Depart- 
ment, Biitish Museum, has been for some time engaged upon @ 


Sır] D Hooxer’s well-known book of travels, “ Himalayan | 
Journal,” has been reprinted in the Minerva Library series 
(Ward, Lock, Bowden, ando ) Itis reprinted from the first 
(unabridged) edition, with the omission of some of the ap- 
pendices, which were only of limited general interest Mr 
Murray has supphed copies of the original woodcuts, many of 


them from drawings by the author 7 


A NEW Review, which will be partly scientific, 1s about to be 
issued at Rome It 1s to be published twice in the month,eand 


will be entitled Natura ed Arte i 
e 


THE amirable Harveian Oration recently delivered by Dr W 
H Dickinson has just been published by Messrs Longmans, ' 
Green, and Co 


PARI 9 of Cassell and Co ’s ‘* Univeisal Atlas” has just been” 
issued It contains a map of the Balkan Peninsula, another of 
China and Japan, and one of Japan alone, fhe first occupying 
a double page 


Two communications upon phosphidgs of boron hgve been 
published by M Moissan"and M Besson respectively in the 
most recent numbers of the Comples sendus ® M Morssan has 
obtained two compounds of phosphoru. and boron of the com- 
position PB and P3B;, by the reduction of the new compound 
PBI, recently prepared by him (gomp NATURE, vol xlv p 67) 
In a current of hydrogen gas M Besson, however, in July of 
this year publishgd a note upon one of these compounds, PB, 
whieh he obtained by heating the compound BBrg PH, to the 
temperature of 300° C , and jg the curreng num ver of the Comptes 
sendus calls M Monssan’s attention to the fact These com- 
pounůs of boron and phosphorus appear to be somewhat re- 
markable sul&Stances, and the following ıs a brief account of 
their mode®f preparation and properties, as described by Messrs 
Moissan end Besson The curious compound PBI, 1s a substance 
crystallizing 2 vacuo in beautiful Bright red crystals When 
these crystals are heated ın a current of Ary ‘hydrogen to a¢em- 
perature of 450°-500°, three things happen * a small n of 
the compound volatilizes unchanged, and €orms an annular red 
deposit upon the cooler part of the tube , another portion loses 
1odine and yields a second sublimate, yellow ın colour, of the 
Sther comp und of phosphorus, boron and iodine, (PBI), pre- 
pared by M Moissan the remainder of the PBI, becomes 
converted zz széz into the normal phosphide of boron, PB The 
heating of the PBI, 1s best effected in a U-shaped tube immersed 
inabath of ffsed ntre After the 1eduction 1 completed as 
far as possible, which 1s determined by the cessation of the 
evolution of vapour of hydriodic acid, the U-tube ıs removed 
frorf the bath, and the residual phosphide extracted, powdered 
rapidly, and again placed in the tube, and the reduction continued 
fer a shart time longer, ın order to insure the removal of the las 


——~solvemtswhich has yet Deen tned 
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traces of rodine The ghosphide of boron thus obtained 1s a 
browh powder, very light in teatme, and insoluble ın every 
In contact with oxygen the 
compound ignites at a tgmpeiature about 200°, and burn with a 
very brillant flame, forming boric and phosphoric anhydrides 
With chlorine gas it inflafhes at the ordinary temperature, pro- 
ducing boron trichlofide and phosphorus pentachlonde Vapour 
of sulphur coaverts it into sulphides of boron and phosphorus 
When thrown info a little fused nitre instant incandescence and 
deflagration occur Its behaviour with nitric acid 1s charac- 
teristic , 1t immediately becomes incandescent, and moves rapidly 
to and fro over the surface of the acid, all the while burning 
with a most davzling*flame It reduces concentrattd sulphuric 
acid to sulphur dioxide Fused potash decomposes it with 
evolution of*phosphoretted hydrogen end formation of potassium 
borate Sodium or potassium, in an atmosphere of hydrogen, 
feact upon warming with great energy, the mass becoming white 
hot Magnesium, heated with the phosphide to 500°, also reacts 
wit} incandefcence Even silver and coppet react violently 
upon heating with phosphide of boron Vapom of water 
decompd$es ıt at 400°, with production of boric acid and phos- 
phoretted hydrogen Heated to 300° in ammonia gas ıt takes 
fire, and burns with formation of nitride of boron and deposition 


of phosphorus 


THE second compound of boron and phosphorus, P,T};, was 
oblamed ” by M Mgssan by heating the compound PB just 
described in a current of hydrogen to a temperature near 1000° è 
Under these cwcumstaħc®s a portion of the phdsphorus 1s 
eliminated, and @ondenses in drops ın the colder part of the 
tube, leaving the PB; in the form of a tight brown powder, 
which 1s distinguished from the normal phosphide BP by its 
indifference to chlorine and nitric acid It is much more stable 
than the normal phosphide, but 1s, hhe the latter compound, 
decomposed withencandescence by fused nitre 


THE additions to the Zoological Society’s Gardens during the 
past week include a Formosan Fruit Bat (Pteropus formosus) 
from Formosa, presented by Mr homas Perkins, F ZS , a 
Patagonian Cavy (Loltchotes patachontca) from Patagonia, pre 
sented by Mr H H Sharland, FZS , a Blotched Genet 
{Genetta tiging) from South Africa, presented by Mr Edmund 
R Boyle, a Grey Ichneumon (He pestes griseus) from India, 
piesented by Mr G F* Hawker, a Lutle Grebe ( Zachybaptes 
fluviatilis), British, presented by Mr T E conn , a Tuatera 
Lizard (Sphenodon punctatus) from New Zealand, presented by 
Mr W Kong, a Brush-tatled Kapgaroo (Petsogale penzcillata) 
from New South Wales, purchased, three Carpet Snakes 
(Morcha variegata) from New South Wales, recesfed in 


exchange s 
e 





OUR ASTRONOMICAL COLUMN 


HE SECULAR*ACCELERATION OF 1HE MOON AND IHE 
I ES oF THE SIDEREAL Day —Laplace showed that the 
secular diminution of the eccentricity of the earth’s orbit ought 
to produce in the longitude of the moon a term proportional to 
the square of the tıme, and which he dete:mmed as + 102’, 
where ¢ 1s expressed in centuries Adams and Delaunay havg 
reduced this term to + 6” 1u? From adiscassion of eclipses Airy 
opncluded that the coefficient of acceleration is as much as 12” 
or 13”, and accepting this, the question anses as to the cause, 
other than that indicated by Laplace, whien will account for the 
diffegence of 6"? Tnis forms the subject of a, paper by M 
Tisserand in Comptes rendus, Mo 20, 1891 “Brot Darwin 
found that the tidal action between the earth and the moon was 
suficient to furnish an apparent acceleration equivalent to the 
requred complement The accompanying decrease in the easth’s 
rotational velocity produces an apparent acceleration of 3” 87 in 
the case of Mercury, an amount which may make the longitude 
of the planeg vary by as much as 15” in a couple of *hundied 
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years Since the observed transits of Mercurpeatend over more 
than two centueies, M ‘Tisserand has discussed them with the 
idea of determining whether the term 3” 82? 1s really indicat€d by 
them He firflls, hih ever, that the extreme transits are not S® 
well represented with the new term as withaut it, although the 
difference 1s not very giewt This result, therefore is unfavour- 


. 


able to the idea as f the variabifity of the sidereal dayyor at « 


least to a variation sufficient to reconcil® the result. of Any’s 
research with the cflculatiogs of Adams and Delauflay This 
being so, it 1s concluded that the increase m the lerf@th of the 
day, produced by tidal action, has nearly the same value as the 
diminution which results from the contia@ion of the earth caused 
by secular cooling,eand that,eon account of the compensating 
action of the two effects,gthe length of the sidereal day 1emains 
very nearly invariable 

STATE oF Soar Aciivity —Prof Tacchini gives, in 
Comptes rendus for November 30, a résumé of solar observations 
made at the Royal Observatory of the Roman College dunung 
July, August, and September of this year The number of days 
of observation were 32 ın July, 31 in August, and 19 in 
September, and the results obtained me as follows — 


Relative frequency Relauve mignitude 


a cnet ~ SSS, 
of days 
189x of spots without of spots of facula: 
spots 
July 18 65 o 09 76 25 8203 ə 
August 8 84 o 06 49 06 70 81 
September 17 52 000 114 45 61 ro 


A comparison of these numbers with those determined in the 
preceding quarter shows that solar activity has sensibly increased, 
for the spotted surface has twice the area [t will be seen that 
the mintmum magnitude of faculee occurred at the time of a 
maximum of spots The following are the results obtained for 





prominences — 
Number of Prominences 
1891 days of Mean Mean Mean 
observation aymber height extension 
“ r 
e July 30 8 37 40 2 r4 
August 30 677 410 19 
September 23 9 26 at 4 33 , 


The number of prommences 1ecorded ıs greater than during the 
preceding three months The highest promience (142”) was 
observed in August 

OBSERVATIONS OF 4 CEPHEI-—~Mr J E Gore made some 
observations of the variable star u Cepher, the ‘garnet star ” of 
Sir William Herschel, between January 1888 and December 
1890, which show that the variation of light 1s very irregular, 
and that the star sometimes remains for several months with 
litle or no perceptible change of magnitude (Proc Royal Irish 
Acad , January 26, 1891) œ 

Asti onomische Nach twchten, No 3067, contains an accoeant of 
the investigation, carried out by Herr Dr Walter Wislicenus 
on the ‘Influence, of Ring and Disk Blinds in Micrometic 


Measurements,” in order to account for the following pheno- ° 


menon If one lifts a transit off its pillars and places it so that 
it does not interfere with the line of sight of the collimators, 
and then brings the cential wnes œf eacy collimator exactly m 


coincidence, ıt 1s found that, by putting the meridional circle , 


bach again, and placing it gn ws vertical position with the 
apertuies in the central cube open, coincidence of the wires no 
longer exists, but a shght displacement 1s noticed It may be 
remembered that this question was raised at Greegwich as early 
as the year 1868, while in the two following years, from 
obseivations made in that interval, a correction @f o” 48 and 
o” 58 was found for the difference of reading In 1874 this 
discrepancy was accepted as real, and corrections for it were made, 
but no real origin for ıt was assigned Mr Turner, in the year 
1886, also mvestigated this difference of reading, employing the 
collimators of the transit circle at Greenwich, and the numenical 
results obtained were given in vol xlvi p 32%, of the Agonthly 
Aotwes By using a wooden model of theeeentral cifbe of the 
transit, he got essentially the same results as those given 
by the cube in the ordinary nganeer, “but both were in 
discordancegwith the readings taken when nothing was inter- 
posed To account forthe difference hesays ‘‘ The discrepancy 
is due to a 1eal difference between the lines of colhmetion of 
the central and eccentric portions of the objget-glassgs of the 
collimators ” s 
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® “In Herr Dr eWislicenus’s experiments, six®blinds of varying 


2 
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diameters were employed, and were placed onethe cube of the 
St&ssburg meridional circle to repregent different central cone 
apertures Hemeasured the differencebet een the readingstaken 
with and withoutgthese blinds on five separate days, ip the two 
positions, hgrizontal and vertical, of the collimator threads TO 
still, fin ther vary the metho@, he removed*the meridional circle, 
and’placed the blind#on the collimators, making another series of 
observatfns, the collimator threads benfy again in these two 
poesitiong From the above measurements he concluded (to state 
it very briefly) (1) that the differences obtained with the Green- 
wich circle are of @purely optical nature, and can be easily 
removed by making the aperture of the antral cube somewhat 
larger than the full aperture of the coljimators , (2) and also if the 
objective of a telescope be screened quite symmetrically by 
concentric rings or disks, or by such an arrangement as that in 
the Greenwich instrument, there occurs not Anly a variation in the 
focal image as regards sharpness and brightness, but there can 
also be found the same displacement “In discussing the 
obser vations and conclusions ariived at, he mentions that in the 
best objectives the same colour rays do not combine in a 
point on the optical axis, but in such a way that one does not 
obtain a focus but a focal line of unequal brilliancy, from the 
brightest point of which one deduces the focal plane of the lens , 
he then goes on to say that since the optical axis of the lens 
forms therefore an angle with that of the objective, the 
displacement of the brightest po.nt of the focal line would 
not fall perpendicular on the focal plane of the lens, but one 
would have to observe it with the Jens somewhat on ope side, 
by this means one would be able to see its projection on the focal 
plane of the lens Therefore, ‘‘ by the existence of a centering- 
error the displacement of the focal image by the insertion of 
blinds before the objective would be eaplamed ” 


THE Aznales of the University Observatory in Vienna, 
vol vil, contains all the observations of planets and comets 
made ın the years 1887-89, with the Fraunhofei’s, Clark’s, and 
Grubb’s :efractors of apertures 16 2 cm , 30 1 cm , and. 68 o em 
respectively, together with the reduced results of the above 
In addition to the work mentioned, the Grubb refractor was 
extensively employed in the study of the nebula in the Pleiades, 
special attention being given to the Merope nebula, which forms 
the chief topic of discussion m the mteresting report towards the 
end of the volume, an excellent illustration alo of the nebula 
itself ıs added, ın which are shown all the fundamental stars 
with many others of smaller magnitude 

Of the other ilustrations given, there are three very good 
pictures of the moon, taken with the same instrument Plate I 
1s the result of an exposure of 6 seconds taken on an ortho- 
chromatic plate, and for sharpness and clearness 1s excel- 
lent Plate IX, which ts an enlargement of a pat of Plate 
I enlarged four times ıs also very fine Plates IV, V, and 
VI, contain drawings of comets fnd nebule, and are accom- 
panie@l with descriptions of their peculiarities 

Altogether this volume ıs of a most interesting nature, and 
shoes the result of a great amount of pagnstaking and useful 
work, which will be welcomed by all astronomers 








THE EASTBRN TAURUS AND ANTI- 
TAURUS 


A T the meeting of the Royal Geographical Society, on Mon. 
day evening, the paper read was on the Passes of the 
Eastern Taurs and Anti-Taurus, by Mr D G Hogarth 
The paper described the general characteristics, geographical 
and ethnogamphical, of the eastern half of the mountain system 
of Southern Asia Minor, and 1s based on experience gained by 
the authoe in the course of journeys m 1887, 1890, and 1891, 
undertaken under the auspices of the Asta Minor Exploration 
Fund, to which the Royal Geographical Society has been a 
generous contributor In 1890, Prof W M Ramsay was the 
nead qf the Expedition, and though 1m the other years the author 
was not atcompanied by him, he followed lines which that great 
authority on Asia Minor had Jaid down Mr H A Brown 
(author of “A Winêr inpAlpania”), the Rev A C Headlam, 
of Ali Souls’ College, and Mr J A R Munro ,of Lincoln 
College, Oxford, toox part in the eapedigions in different years 
The firs object of the journeys was archeological, to cary on 
the brillgnt work, of Prof Ramsay commenced in 1881, but the | 
membeys of the expeditions have always taken geographical l 
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notes and*observations ın tiaversing the wterior of Asia Minor, 
about many parts of which less is$known en modern than 
was known in ancient times In following old trade-routes 
across the mountains, he explorers avg traced the moder 
track® for the hmits of ancient and modern geogiaphy are 
Wry often not to be distinguished in Sia Mmor Much of the 
peninsula 1s a land of the dead, buymuch also possesses great 
interest in the present, and, may be, will gcquime an interest of 
a different kind for England in the near future Tt has been 
explored by many travelleis, from Pococke, Hamilton, Leake, 
and Ainsworth, to the archeologists who have penetrated it in 
different directions during the past twenty yeafs, and the trained 
surveyors, led by Sir Charles Wilson, who did so much géo- 
graphical work in it ten years ago But Asia Minor is very 
large, often very difficult to traverse, and of very varied charac- 
ter, as 1s t be expected in the meeting-plfice of 80 many c1viliza- 
tions and faiths, ancient and modern Much has yet to be done 
before western geographeys can claim even a superficial know- 
ledge of its whole area, and many parts have never been visited 
by any eaplorer at all p 

The first district described is the wild mountamous region 
between the beautiful lakes of Egerdir and Beysheher, remark- 
able for the absence of passes, for the great gorge df Eurymegon, 
and for the primitive character of the indigenous population who 
live cut off from the world Not less noteworthy areghe extra- 
ordinary ruins of the Pisidian cny of Adada, which exist high 
up among the hill-tops, and are now called Ka/a-Bavlo, a name 
which recalls that of St Paul, and probably 1s derived fiom a 
great church dedicated to the Apostle ın commemoration of a 
sojourn on his way from Perga to Antioch in 45 AD Thesé 
ruins pieserve the mast perfect specimen of an Anatoljan city of 
Roman days Passing by the sites of Lystra and Derbe, the 
Low Taurus 1s reached, a marked depression between the’ high 
mtei-lacustrine ranges and the Bugaw Dagh, which begins 
about 70 fhiles west of the Cilician Gates (Gulgk Boghaz) The 
wateiless, arid character of the northern, and beautiful scenery 
of the southern slopes, especially in the Calycadnus valley, are 
described 1n connection with the routes radiating from Karaman 
The remarkable iuins of the monastery of Koja Kaless1, which 
contain a very perfect church of the early fifth century at the 
latest, and of the city of Coropissos, add ®ichgological interest 
to this section of the Taurus The eastern part of this region is 
a veritable Pompen, where Roman cities, villages, and roads 
have been left to decay in a deserted country $ 

The high Taurus ıs reached near Eregli The famous defile 
known as the ‘‘Cilician Gates” has been often described, 
but not so the 1mportant passes further east, ffSm Sis to Hadjin 
and Gyuksun , from Marash to Gyuksun, Zeitun, and Albistan ; 
and from Adiaman to Besni and Malatia The Eastern Taurus 
1s a region of great beauty, richly wooded,” and traversed 
by the tremendous cafions of the Samant, the Saros, and the 
Jihan, not passable even on foot Whenever a railway 1s made 
from Asia Minor jowards the Euphrates, ıt will take the gorge 
of the latter river, which ın ancient times was rendered possible 
for a road The ethnographical and historica] interest of this 
region 1s very great, as it fornféd the refugé of the last independent 
Armgnians of Cilicia, whose robber-towns, Hadjin and Zeitun, 
are desciibed by the author Of late their exclusive possession 
has been dispfted by Circassians and Kurds, the latter retamg 
curious tra@es of their pre-Islamite rites and customs 

Lastly, the principal pass@s into the Anti-Taurus from the 
west, and out on the east in the diregtion of the Euphrates, are 
briefly noticed The Anti-Taurus district 1g one of the most 
curious in Asia Minor , man deserted it almost entirely from the 
eleventh century until less than a century ago, when' dic. 
Avshar and Kurds penetrated to its remete and lofty valleys. 
Thus has been preserved so muah of the gieat Roman military 
road to the Euphrates*in the valleys of the Saros and Gyuk Su, 
with a series of milestones recording ts many restorations p to 
the same cause we owe the interesting ruins of Comana, and 
‘« Hittite”? monuments, recalling very early days, wheñ a great 
trade-route, afterwards identical with the Royal Persian road, 
already took this hne Of different but equal interest are the 
modern inhabgtants, nomadic Avshar, and half-troglodyte Kards, 
nominally Musulmans, but realfy worshippers of other gods than 
that of Islam, and newly imported Circassians, settled near 
troublesome Armenian strongholds as a menace and a check. 
The medley of races m this remote region, for whose control 
the Turks seem able to make no adequate provision, suggests 
speculations as to the possible future of 1ace-supremacy in the 
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Ottoman’ Empire 
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INBIA ISLANDS) 


—TH W, Committee wag appointed m 1887, and it hag been 


reappointed each year until the present time 

During the past year Mr F DuCane Godman, F RS, his 
continued $o employ a collector in the island of St Vincent, and 
owing to the valuable assistance thus afforded to the Committee 
it has been possible to complete the exploration of this island 
The collections ın zoology are very extensive, and those in 
botany extend to the whole of the phanerogams and the vascular 
cryptogams No“expense has been incurred by the Committee 
in*regard to any of these collections m St Vincent 

The services of Mr R V Sherring, F L S , were accepted, as 
mentioned in the last report, to make botanical collections in the 
island of Grenada Fte left this ceuntry m October last, and 
returned after seven months’ absence in June last Mr Sherring 
has forward to this country large collections, consisting for the 
most part of vascular cryptogams, and these are now in course of 
heng determined at Kew A detailed report on the vanous 
collections in zoology and botany received during the past year 
1s given below 

Aj the present time Mr Herbert H Smith, the collector em- 
ployed by Mr Godman, 1s making, collections in zoology in the 
island of Grenada Thuis 1s the most southerly of the chain of 
islands intended to be explored by the Committee When this 
island 1s completed, the Committee will have been engaged in m- 
vestigating the fauna and flora of most of the islands in the Lesser 
Antilles lymg between Martumque and Trinidad The islands 
tn which collections have so far been made consist of Dominica, 
St Lucia, Barbados, St Vincent, the Grenadines, and Grenada 

Zoology —Since thg last report collections have continued to 
be réceived from St Vincent by Mr Godman 
sorting and arranging thesq collections has been began The 
arthropods are algeady completed, and the larger part of the 
insects 1s mounted and prepared for despatch to the specialists 
who have been engaged to work them out 

For this purpose the Committee have been so fortunate as to 
obtain the assistance of the following naturalists Herr Hofrath 
Brunner von Wattenwyl for the Orthoptera , Prof Riley for the 
Rhynchota , Mr, Howard for the parasitic Hymenoptera , Prof 
S W Williston Tor the Diptera, Prof Aug Forel for the 
Afits, Lord Walsingham for Lepidoptera, part, F. D God- 
man and O *Salvin for Lepidoptera, part, D Sharp for Coleo- 
ptera, M Simon for Spiders generally, Mr G W Peckham 
for Attide The Committee have undeitaken to procure 
publication of tl memoirs that mav be received from these 
savants 

A small collection of specimens made by Dr H A Alford 
Nicholls, F L S , local secretary to the Committee in the island 
of Dominica, was 1eceived in May last This consisted of nine 
mammals, one lizaid, one snake, five fishes, one Ascalaphus, 
twelve Longicornia, two Passalide, and fiye Lamellicorma 
Besides these Dr Nicholls sent from the island of Tobago four 
of the pecuhar pests of the yellow-tailed bird of that island 
(Casszcus cristaius) These birds fisually build their nests de 
pending from isolated branches of the silk-cotton tree (¢720- 
dendron anfiactuosunt), and they look hke huge fruits waving m 
the wind . 

A small collection of Lepidoptera was received ineNovember 
last from Captain Hellard, R E , Ideal secretary to the eee 
an the island of St Lucia The mounted specimens in this collec- 
tion anived in bad order, owing to the pieces of camphor getting 
loose an the boxes and breaking the greater part of them, 
ancl! almost the whole of the Sphingrde 

Mr John C Welle, who has devoted attention to the ornitho- 
logy of Grenada, has kindly consented to act as a local secretary 
for that island s 

Botany —OFf the botanical collections i1ecerved from Ste 
Vincent the vascular cryptogams have been determined by Mr, 
JeG Baker, F RS, and an accouut of them, with two plates, 
printed in the Annals of Botany, vol v (Apnl 1891) pp 163-172 
Amongst the ferns the most striking novelty 1s a new species of 
asplgnium, named A Godmani, Baker (pl xi ), found in damp 
forests at the extreme top of Morne 4Garou Other new species 

“t Fourth Report of the British Association Committee, consisting of Prof 
Fldwer (Chairman), Mr D Morris (Secretary) Mr Carruthers, Dr Sclater, 
Mr Lhtselton Dyer, Dr Sharp, Mr F DuCane Godman, Prof Neweon, 
Dr Gunther, and Colonel Feilden, appointed for the purpose of reporting 
on the present state of our knowledge of the Zoology and Botany of the 


West India Islands, and taking steps to investigate ascertained dgficienc.as 
in the Fauna amd Flora 
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chum (Elaphoglessum) Smith, Baker The total numba of 
vascular cryptogams foungl recently in St Vincent amounts to 
168 species 
fmerica, and only four are endemic In addition to the above 
a new species of Aefatzcee also from St Vincent (antra vin- 
centina, © H Wright), was descrilfed in the Jous nal of Bolgny, 
vol xxix (April 1891), p 107 s 

Of the phanerogangs from ®t Vincent and some of the Grena- 
dines the work of determining these 1s being carn on as 
expeditiously as circumstances permit The collection 1s a very 
large one, and the results go far attained Gre contained in the 
following memorandm prepared by Mr R A Rolfe — 


The flowering plants hafe been determined as far as the end 
of Rutacee Those from St Vincent number slightly over a 
hundred species, of which about thirty, consisting for the most 
part of common West Indian plants, were not previously re- 
corded from the istand The most interesting plant 1s a species 
of Trigynera (apparently new), a small tropical American genus 
of Anonaceze not hitherto detected m the West Indies A 
Clusia and a species of Tetrapter ys, which cannot be identified, 
may also provenew The remainder have been fully determined 
The three most interesting of these are Morantea Susster, Lr 
and P] , previously known only from Guadaloupe and Dominica , 
Zanthoxylon microcar pum, Gnseb , from Dominica and Trimi- 
dad, and Z spinosum, Sw., from Dominica, Jamaica, and 
Cuba The composition of the flora of the Lesser Grenadines, 
situated between St Vincent and Grenada, was previously 
almost &nknown The plants hitherto determined are as 
follows —From the island of Bequia, 34|species , from Mus 
uque, 18, from Canouan, 5, and from Union, the nearest to 
Gienada, 5 They are, without exception, common West Indian 
plants, and are all also natives of St Vincent From the results 
hitherto obtained ıt seems clear that the flora of the Lesser 
Antilles 1s tolerably uniform throughout, although the larger 
islands of Dominica, Martinique, St Lucia, and possibly St 
Vincent, appear to have each a very small endemic element 


The collections made by Mr Sherring at Grenada consist of 
marly 6000 specimens of vascular cryptogams and about 1000 
specimens of phanerogams The number of species of ferns 1s 
about 140, and of these two are new, viz Alsophila Ellotiz, 
Baker, and Acrastechum Shervingtt, Baker The phanerogams 
have not yet been worked out Sixty species of ferns were pre- 
viously known from Grenada fiom collections made by Mr G 
R Murray, F LS ,andMr W R Elhott Mr Sherring has n- 
creased this number to 140 The species of greatest interest, other 
than those known to be new, are Asplenzum Godman, Baker, re- 
cently found in St Vincent , Polypodium Hatu, Jenman, first 
described in 1886, and known only ın the mountains of Jamaica 
and Dominica, and Acrostichum Aubert, widely spread m 
continental America, but new to the West Indies Other in- 
teresting plants collected by Mr Sherrng are Schezea fiumin- 
ensis, Miers, new to the West Indies, but believed to be only a 
shade variety of S dichotoma and Danga polymorpha, Leprieur, 
a critical form of which but little 1s known y 

An account of vascular cryptogams collected at Grenada 1s in 
course of being prepared for the Annals of Botany 

Mr Sherring has prepared an ngeresting report on the flora 
of Grenada, and this will prove o greaf mterest to students of 
West Indian botany 

A collecuon of plants was ceived from Dr Nicholls at the 
same time as the specimens in zoology already noticed These 
consisted of fifty-six species of vascular cryptogams-—all of them, 
were, however, well-known West Indian plants~*and a small 
number (175 numbers) of phanerogams The lattgg have not 
yet been determined 

The Committee recommend their reappointment, gvith the 
following members Dr Sclater, Mr Carruthers, Prof Newton, 
Mr Godman, Dı Gunther, and Dr Sharp The Committee 
also recommend that the grant of £100 placed at their disposal, 
but not expended during the current year, be menewed 


pee 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENGE « 
CAMBRIDGE —Mr A E Shipley, Demonstrato: of Com- 
parative Anatomy, has been appomted Secretary to the Museums 
Syndicate, and Mr S F Harmer, Demonstator of Invegtebrate 
Morphology, Superintendent of the Museum of Zoology, in the 


room of Mr J W Clark] < 
. ° 





Most of the% are widely spread through tropicale e» 
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Dr WailhamEwait and Mr Frederick reves have been 
appginted Additional Examiners for the Third({ B Examina- 
tion, for which the number of candidates yg unugnally large 

Candidates for Loid Walsingham’ Gold Medal in Biology 
and Physiology ar® requested to send in their essayseto Prof, 
Newton by October 1, 1892, ° à 

As interesting report on the course°of study” pursued in 
Cambridge by the focal Lectme studegts during the Long 
Vacation, 1893, appears in the efor? of December & 
Stientific’ couses on invertebrate paleontology, chemistry, 
physics, and physiology were given with success in the Univer- 
sity Laboratories, while single lectuaes, with the object of in- 
spiring interest in other departfhents, wêre given by Dr Hill, 
Dr D MacAlster, and Prof Darwin Courses n general 
literature and art were also arranged, and the result of the whole 
is deemed by the Syndicate so satisfactory that they propose to 
regard the Long Vacation scheme as part of their regular work 
Forty-seven students took advantage of theefacilities offered by 
the University for acquiring a closer hnowledge of the subjects 
they had commenced under the University Extension Lectures 

It .s proposed that two new Syndicates shall be appointed—the 
fist, to be called the Engineering Laboratory Syndicate, 1s to 
make arrangements for the further development of the Engines- 
ing School in the University, and in patticular to endeavour to 
raise funds for ity adequate endow ment , the second 1s to consider 


the establishment of an Honours Examination m Mechanical ' 


Science 
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SCIENTIFIC SERIALS 


THE Quarterly Journal of Microscopical Scteme for June 
1891 contains —On the renal organs of certain Decapod Crus- 
tacea, by W F R Weldon (plates am and anu) It would 
appear that the nephro-peritoneal sacs of the Decapoda should 
be regarded rathe: as enlarged portions of a tubular system, 
such as that found in Mysis and in the Thalassinide, than as 
persistent remnants of a ‘‘ccelomic” body-cavity, into which 
tubular nephridia open —On the nephridium of Lumbricus agd 
its blood-supply, with remaiks on the nephiidia in other Cheto- 
poda, by Dr W Blaxland Benham (plates xxin toxxv) In this 
memoir the author settles the nomenclature of the parts of the 
nephridium and the course of the various regions, details the 
structure of these regions in Lumbricus , institutes a comparison 
with the nephridium in other genera , desciibes the nephiostome 
or funnel in ferecheta malamanzensis, nsp, and some other 
genera, and describes and figures the vascular supply of the 
nephridium in Lumbricus and m Arenicola —N otes on the Naidi- 
form Ohgocheeta, containing a description of new species of the 
genera Pristina and Pterostylarides, and 1emarhs upon cepha- 
lization and gemmation as generic and specific characters in the 
group, by Dr A Gibbs Bourne fplates xxvi and xxv ) —On 
Ledomiyxa viridis, Sp n, and on the vesicular nature of proto- 
plasm, by Dr A Gibbs Bourne (platexxvuı ) This new species 
of Pelomyxa was found in the mud of a small tank in the neigh- 
bourhood of the Madras Presidency College , ıt would seem to 
be about the largest known species of the Lobosa, spread out 
specimens average one-third of an mch in diameter , the vesicles 
contained chlorophyllgand Were numerous , the protoplasm was 
densely packed with bacteria, the ‘‘crystals’’? of Greef, the 
pseulopods were coarse and blynt, no reproductive processes 
were noted , nucle: and nucleol: were present in numbers —On 
the medusze of AMMefora murzayz, and on the gonophores of 
Allopora ang Distichopora, by Dr Sydney J Hickson (plates 
xxix and xxa) From specimens from Torres Straits, pre- 
served by“Prof Haddon, the author has determined that the 
ampulle described in the hard parts of this Millepora by Quelch 
are the @avities containing male medusæ The medusa of Mille- 
pora 1s a transformed zooid-—that ıs, ıt 1s not from the first modi- 
fied to bear the spermarium, but it 1s an ordinary zootd of thecolony 
changed into a medusa after the migration of spermospheres 
into ets ectoderm, which aie sudsequently developed there, 
these meduse es@ape from the ampullæ before the spermatozoa 
are matured Tha male gonophores of Distichopora difter from 
those of Allopora, but@the female gonophores of these genera 
closely resemble one another The gonophores ef the Iydio- 
coradine: and Hydromedusse are cargfully compared, those 
of th@former aie not degenerate medusæ — On a ied pigment- 
panty organwm, Bacillus corallinus, by C Slater (plate 
XAXI 
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October 1891 contains —On mmut against microbes, by 
Dr Armand Ruffer, Part 2 (plate® xxxxu® and x«xim ) 
While the first part of his memoir treated of the struggle which 


takes@lace in the healthy body betwen ‘micro organtsms and 


amocbord cells, this part details whet happens where these 
organisms have found their way into the tissues of ayimals It 
would be impossible to do justice to fhe contents of this valuable 
memoir by an abstract —On the form&tion and fate of the 
primitive streak, with observations on the archenteron and 
| een layers of Rana temporarta, by Dr A Robinson and 
| R Assheton (plates xaxiv and xaxv) The rimitive streak is 
| formed ın the fiog by concrescence of the lips of the blastopqre 
from behind forwards, the ventral motety of the primitive 
| Streak, snortly after the perforation of the anus, ceases to exist 
and sphtsêup, the dorsal poety becomes foiled upon itself, 
| ike and along with the neural plate, and becomes separated 
| from the skin , it gives rise to the whole of the «ail with the 
exception of the greater Sartof the skin —On some” points in the 
histology and development of J/reothela phiygia, by W B. 
Hardy (plates xxxvi and axxvu)—On the structure of am 
| earthworm allied to Nemertodrilus, Mich , with observations 
on the post-embryonic development of certain organs, by Frank 
'E Beddard (plates xxxvii and xxaix ) — On some points iff the 
ı development of Scorpro jzlomes, by M Laune (plate xl) The 
development of this form adds another to the numeroffs types of 
development in the Arracknida , it 1s, as shown by tts mode of 
l nutution, a highly specialized form There 1s no doubt that 
, the type of development represented by Euscorptus ıs the more 

primitive of the two The chief arguments in favou of 
‘this are the remaikable facts of the formation in Sco pro 
‘ fularpes of a rudimentary amnion, and the formation of yolk- 
e spheres in the earlier stages, and a mas® of yolk round auch 
, the gut jis formed — Abstract of Maupas’s researches on 

multiplicgtion and feitilization m @uilfate Infusorians, by Dr. 

Marcus M Hartog —On the occurrence of pSeudopodia m the 


| Diatomaceous genera Melosira and Cyclotella, by J G Gien- ° 


: fell (piate xh) The author states that he has founa pseudo- 


| podia in Cyclotella kutzingiana, and n one or two small Speciese 


of Melosira ‘* At Heytesbury, m Wultshire, the River Wiley 
and the brooks were found full of a Melesira in small isolated 
frustules, with long delicate pseudopodia , aw®od set of Cyclo- 
tellas with pseudopodia weie found at Kew Gardens” In the 
, large pond in the gardens of the Botanical Society of London, 
frustules of Melosira gathered with some specimens of 47chertna 
bolton: weie found with th@e pseudopodia , sometimes they were 
easily seen for a part of their length with a % object glass, but 
1n some cases, as in the diatoms from Kew, “they are generally 
invisible, even when specially looked for” These pseudopodia 
are best seen on ‘‘ well dried material,” they are fairly stiff, and 
are non-retractile to ordinary observation In length they vary, 
in Cyclotella from two and a half to six times the width of the 
valves, they are very permanent, ın specimens kept m water 
they remained Apparently unchanged for months, they are 
generally fairly straight, but sometimes they branch and some- 
times two or three spring fron a short thickentd base “As to 
the use of these pseudopods, and the question why other 
Diaféms do not have them, the chief pomt to be remembered 
is that thes@ little Melosiras and Cyclotellas occur mainly as 
isolated fistules, and are ¿without the power of locomotion 
Unde these circumstances the pseudopodia serve the purposes 
' of prote@tion, means of attachment, and floats”? The author 
1 says ‘‘facts point conclusively to the substance of these pseu- 
dopodia being protoplasm” It 1s quite probable that “some 
1 kind of cuticle 1s secreted by the piotoplasm ” As pos- 
sibility of these growths not being pseudopopdia at all, he combats 
' the idea, and institutes a comparison between them and the 
radiating structures met with in Archerina (the reference to 
Prof Ray Lankester’s deseription of this very interesting form 
("should be Q J AZ Sc vol axv, 1885, p 61), but it will be 
remembered that Prof Ray Lankester refers to the ¢{delicgte 
but stiff filaments” in his description of Archetina, and only 
uses the term pseudopodia in a conventional sense As yet we 
are not convinced by a perusal of Mr Grenfell’s pape: that the 
Diatoms possess pseudopodia in any sense of this term, ot that 
they have any affinities with the Heliozoa —-A very ably written 
review, signed by George Bidder, on ‘t Dendy’s Monograph of 
the Victoiian Sponges, Part I ,” which has just been published 
at Melbourne, concludes this part and volume xxan (N S )of the 
Journal The fist part of Dr Dendy’s monograph 1s devoted 
"to the account of the Calcaieous Sponges, a group.on which Mr. 
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Bidder has himself ween forking at Naples for the last five 
years , His appreciator% remarks on Dendy’s researches prove 
hoy muth of interesting and new matter lies ın manuscript 

=m the“aboratory at Naples, and leads us to express the hope 
that Mr Bidder will soog follow the example of his senth, apd 
give us a monograph of the Calcarea [lomoccela of the Gulf “of 
Naples , With more detailseon the glandular ectoderm 


Travaux dè la Sdcrdté des Naturalrstes de St Pétersbourg, 
Section de Zoologie et de Physvologee, tome xxi , livr 1 (Russian) — 
On the influence of temperature, and the distance from the section 
of a nerve, on its electrical irntability, by B F Vergo —Ob- 
segvations on the Avazemma, by V Wagner --The minutes of 
ploceedings contain several interesting notes namely, a list of 
the Bryozoa of the Murman coast of Russia, by M Khvoro- 
stansky, contaiping eaghty-one speges , on the bloed of some 
mvertebrates, by V Wagner, from which it appears that it 
always contmns two different kinds of cells—the granulous and 
coloured ones, and the amoeboid ones œ leucocytes, besides some 
othe» cells which, however, must be considered as derived 
@om the above two kinds —M Shimkevitch’s remarks on the 
artificial incubation of ostriches in the ostrich park at Helo- 
polis are also worth mentioning 


Bulletin de la Société des Naturalistes de Moscou, 1891, 
No 1—®n the group of the «lManite and the part played by 
aluminium in the silicates, by W Wernadsky (in Russian, 
summed up in French) The paper contains, besides the 
description of the experiments already published in the Comptes 
rendus, a discussion of the facts, which brings the author to 
the following conclusions the compounds of silicon with 
alumintum have an acid reaction , they may be embodied in 
ong group, that of the sillimanite Some of them are hydrates, 
an Rome others are salts of these, or of other possible an- 
hydrides Polgmorphig wgrieties arise in this group with the 
change of physicgl conditions, without any perceptible change 
m the chemical composttion —-On the morphology and classt- 
fication of the Chlamydomonads, by Prof Goroshankin (in 
German, with three coloured plates) , being a full monograph on 

’ the family, ın which the following new species are described 

Chlamydomonas De-Baryana, C Perty, C Stann, C Kuteam- 
kowt, C_reteculgig, 8nd C Eka enber giz —On some peculiarities 
in. the development and the stiucture of the skull of Fe/obates 
fiscus, by A N Sewertzow —Note on the Aepparion crassum, 
by Marie Pavloff (French) —On the fossil plant-bearing depo- 
sits of Bast Russia and. Siberia, by C Kosmovsky (ın French) 
The close similarity between the supposed Jurassic fresh-water 
deposits of East®Russia and Siberia and the ‘ Artinsk ” series 
1s briefly indicated 
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Royal Society, November 19 —“‘ On the® Loci of Singstar 
Points and Lines which occur m connection with the Theory 
of the Locus of Wltimate Intersectipns of a System of Smfaces ” 


By M J M Hill, MA, ScD, Professor of Mathematics at 
Univesity College, London Communicated by Prof Herci, 
FRS e 


{nt oduciion 4 

In a paper “On the c- and *g-Discriminants of Ordinary 
Integrable Differential Equations of the First Order,” published 
un vol vx of the Proceedings of the London Mathematical 
Socety, the facto’ Which occur in the ¢-discrimimant of an 
equam í the form f(x, p, c) = 0, where f(x, y, c) 18 a rational 
mtegral function of æ y, c, are determined analytically 

It ıs shown? that if E =o be the equation of the envelope 
locus of the curves f(x, y, c) = 0, if N = o be the equation of 
their node locus, 1f C = o be the equation of their cusp locus, 
then the factors of the discriminant are E, N?, C4 

©The @byect of this paper ıs to extend these results to surfaces 


Part I — The Equation of the System of Sur facesis a Rational 
Integral Function of the Co-ordinates and one di biirary 
“Parameter e ° 

. When there 1s only one arbitrary parameter, each surface of 

the system intersects the consecutive surface ın a curve, whose 

equations are the equation of the surface and the equationob- 
tamed by differentiating ıt with 1egard to the parameter (These 


+ The theorem was origmally given by Prof Cayley, in the Messenger g 
Mathematicsevol 1 , 1872, pp 6-12 
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equations will b@ called the fundamental equatgons 1n this part 
Hence each surface touches th® envelope along a curve Itis 
known that the equation of the envelope may be obtain by 
eliminating the®aranfetd’. from the fundamental equations and 
equating a factor of the result to zero But itgrequently happens 
*that there are other factors of the result (or discrimmant) which, 
when equated to zegoedo not give she equation of the envelope 

These factors are connected with low of singular pdmts 
If each surface have one sipgular point, the locus @f all the 
singular pomts of the surfaces of the system is a carve Its 
equations, therefore, cannot be found by equating a factor of 
the discriminant to zero But if each @uface of the system 
have upon it a nodaleline,*theg the locus of the nodal hnes of 
all the surfaces 1s a surface, and its equation may be found by 
equating to zero a factor of the discriminant 

The singular points ın space, the form of which depends only 
on the terms of thesecond order, when the origin of co-ordinates 
1s taken at the singular pomt, ae — 


(1) The conic node 
(u ) The biplanar node or binode 
(m1) The uniplanar node or unode 


It ıs shown that a surface cannot have upon it a curve at every 
pomt of which there 1s a conic node Hence there are two 
varieties of nodal lines to be considered , the first, being such 
that every point 1s a binode, may be called a binodal line, and 
the second, being such that every point on ıt 1s a unode, may be 
called a unodal line 

It 1s shown that if E =o be the equation of the envelope 
locus, = o the equation of the locus of binodal lines, U = o 
the equation of the locus of unodal lines, then the factors of the 
discriminant are, in general, E, B>, U3, respectively 

This 1s the general theorem, but 1t 1s assumed ın the course of 
the investigation, when the discriminant is being formed, that 
the fundamental equations me satisfied by only one value of the 
parameter at each point on the envelope locus or on a locus of 
bimodal or unodal lines 

The investigation ts accordingly carried a step further, and 1t 
1s shown that if the fundamental equations are satisfied by two 
equal values of the parameter at pomts on an envelope locus, 
or on a locus of binodal or unodal hnes, the factors of the 
discriminant are E?, B’, U4, respectively 

The geometrical meaning of the condition that the fundamental 
equations are satisfied by two equal values of the parameter in 
the case of the envelope is that the line of contact of the envelope 
with each surface of the system counts three times over as a 
curve of intersection, instead of twice as in the ordinary case 
The meammng of the condition in the case of the loci of singular 
lines 1s that each of these loci 1s also an envelope 


Part Il —Zhe Equation of the System of Sta faces ts a Rational 
Integral Function of the Co-ordinates and two Arbitrary 
Parameters e 

When there are two arbitrary parameters m the equason of 
the system of surfaces, the equation of the locus of ultimate 
intersections 1s found by eliminating the parameters between 
this equation and the two equations obtained by differentiating * 
it with regard to the parameters (These equations will in this 
part of the investigation be called the fundamental equatigns ) 

In general the locus of ultimate intgrsections 1s a surface 
The exceptional cases in which it 1s not a surface are enumerated , 
at the end of the paper These include the case where thé 
equation of the system of surfaces 1s of the first degree im the 
parameters Hence ıt will be supposed that the degree of the 
equation of the system of surfaces in the paramgters is above @ 
the first 

In general, the locus of ultimate intersections wmssesses the 
envelope property, and the equation of the envelope is deter- 
mined by equating the discriminant, or a factor of it, t® zero 

If factors of the discriminant exist which, when equated to 
zero, give surfaces not possessing the envelope property, then 
these surfaces are connected with loci of singular points 

Now the locus of singular points of a systen? of surfacesgwhose 
equation contaims two arbitrary parameters sin generdl a curve 
Hence its equations cannot be determined by equating to zero a 
factor of the discriminant ee? 

But if every surface of the system have a singular point, then 
ut general its co oidingtes may be expressed as functions of the 
two parameters of the surface to which it belongs Hence the 
locus of the singular pomts 1s a surface It wall be preved that 
it as a part of the locus of ultimate intersections Hence its 

e ° 
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efuations can beeobtamed by equating to zer® a factor of the 


discriminant $ 


Let E = o be the equation of the enveloge locas, 
C = o be the equation of the comc node locus, 
B = o be th® equation of the biplanar node locus, 
U = Pbe the equatonyof the uniplapar node locus 


Now at any point off the locus of ultimate ntersect.ons— 

(1) TAB e may be one system of valud of the parameters 
satasfyin the fundamental equations 

In this case there may be envelope, conic node, or biplanar 
node loci , and the coMesponding factgrs of the discrimimant are 
E, C?, B? respectively . s 

(II) There may be more than one system of distinct values of 
the parameters satisfying the fundamental equations 

In this case the effect of the distinct values 1s additive Thus 
1f there be > systems of values at a point on fhe envelope locus, 
the factor E would occur to the gth power, 

(III ) Two or more systems of values of the parameters satisfy- 
ing the fundamental equations may comcrde 

The results must be stated differently in the cases (a) where 
the degree in the parameters of the equation of the system of 
surfaces 1s greater than two , (8) where the degree in the para- 
meters of the equation of the system of surfaces 1s two 

In the case (a) ıt will be shown that there may be envelope 
loci in which the envelope has stationary contact with each surface 
of the system, conic node loci, which are also envelopes, 
biplanar node loci, n which the edge of the biplanar node always 
touches the biplanar node locus , and umplanar node log and 
the corresponding factors of the discrimimant are E*, C3, B+, US 
respectively 

The case (8) always falls under the next case— 

(IV ) The values of the parameters satisfying the fundamental 
equations may become wndelerminate 

If the equation of the system of surfaces be of the second 
degree in the parameters, and the analytical condition hold which 
expresses that the fundamental equations me satished by two 
coinciding systems of values, then this condition requires to be 
specially mterpreted For now the second and third fundamental 
equations are of the first degree in the parameters, so that if they 
are satisfied by two coinciding systems of values, they must be 
indeterminate 

It 1s, howevei, possible to determine a sizzgle system of values 
of the parameters satisfying them In this case the thiee surfaces 
represented by the fundamental equations intersect in a common 
curve (which 1s fixed for fixed values of the parameters) lying on 
the locus of ultsmate intersections , whereas ın the previous 
cases they intersect in a finite number of points lying on the 
locus of ultimate intersections 

The surface of the system, corresponding to the fixed values 
of the parameters, touches the locus of ultimate intersections 
along the above-mentioned curve » 

In general, there are zwo conic nodes of the system at every 
point of the locus of ultimate mtersections The parameters of 
the surfaces having the conic nodes are determined by two 
equadiatic equations, called the parametric Quadratics , and ın 

general the roots of each parametric quadratic are unegual In 
this case the corresponding factor of the discrimimantis C? If 
the root8 of doth paramepric qugdratics are egual, the two sw faces 
having conic nodes me replaced by one surface having a biplanar 
‘or uniplanar node In this case the corresponding factors of the 
discriminant are B3, U4, respective 

If the parameters of sne of the surfaces having a conic node 
become zs/inzte, this surface may be considered to disappear, 
and there 1s bt one conic node at each point of the locus of 
ultimate integgections In this case the corresponding factor of 
the discriminant 1s C? 

If the parameters of Joh surfaces having conic nodes become 
znfinue, both these surfaces may be considered to disappear, and 
the locus of ultrmate intersections 1s an envelope locus (touching 
each surface of the system along a curve) In this case the 
corresponding factor of the discnminant 1s E4 

If thè parametersegf o/h surfaces having conic nodes become 
zndeterminate, then there are at each point an infinite number of 
biplanar nodes, and wach surface of the system has a binodal 
lne lymg on the locus of ultimate intersections Ip this case 

he corresponding factor of the discriminant 1s B4 


Physfal Society, November 20 —Piof W-«E Ayrton, 
F R S, Bresideng in the char —Dr Philippe A Guye gave 
a short account and discussion of the various forms which have 
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been given to the general equation eXpics@ng the behaviour of 
hquids and gases under different conduti§ns of vajume, tempera- 
ture, and pressure, by Van der Waals, Clausius, Sarran, Viqh, 
Heilbozn, and Tat 
de, Waals, which, although only an approximation to the true 
one, may be made to lead to numerous important deductions 

He then showed that, of the varsous more exact® formule 
proposed, that of Sarran ıs the simpleg, and® may be used 
with less expenditure of time and trouble than any of the 
others In conclusion, he insisted on the necesaty of experi- 
mental researches as the only means of arriving at a definite 
conclusion as to which of the various formule is the true one , 
such researches should mvolye determinations, as exact ds 
possible, of the critical constants, and of isotherms at high tem- 
peratures amd great pressures Prof Ramsay inquired whether 
the constants in the formflla of Clausius haf ary physical 
meaning, or were they merely numbers? M Guyg, in reply, 
said that, although some of éhe constants ın the improwed formulee 
nad nhysical interpretations, Van de: Waals’s equation wag the 
unity one in which aX the constants had precise physical signye 








fications Prof Rucker said ıt was only necessary to look at the 
formule to see how important a factor Van der Waals’s expres- 
sion had been ın later developments of the subyecf Althowgh 
it did not agree with experynent under all conditions, par- 
ticularly at small volumes, yet ıt was a close approximation 
over a considerable range, and was the only formula in which 
all the constants had definite physical meanings Prof Tait 
had pointed out that the number of constants were too few to 
fully represent the facts, for, by following Andrews’s reasoning, 


he had shown that about the critical point a straight line cuts ° 


the isotherm in five pomts Nevertheless, during the lagt twenty 
years all the so called improved formula: were modificationsgof 
San der Waals’s expression, and this, he thought, showed how 
valuable thè original formula was Pref Fitzgerald said he once 
tried how “far (lausius’s formula agreed with éhe experimental 
results published by Messrs Ramsay and Young, and after 
several months’ work, relinquished it on account of the tremen- 
dous labour mvolved He thought that such complicated 
formule 1etarded rather than advanced scierce, simple ones 
(even if Jess accurate) were likely to iead to greater advance- 
ment Piof Carey Foster remarked that, ghe eapression 
po = RT, which is nearly true for gases, was the starting-point 
of all subsequent advances Van der Waals had arrived at a 
still closer approaimation by taking into account the volume 
occupied by the particles gnd their nmtual pressures The 
President said Van der Waals’s memoir had_been adversely 
criticized because of its supposed insufficient” recognition of 
Andrews’s investigations on the subject Better acquaintance 
with the work had, however, shown this critigsm to be un- 
deserved —Dr C V Burton read a paper on a new theory 
concerning the constitution of matter, * It 1s assumed that it 
1s possible to have in the ether a disiribution of strain which 1s 
itselfjin equilibriu Such a distribution 1s called a ‘‘strain- 
figure” Anatom is looked upon as an aggregation of stiam 
figures, the possible vaszetzes of stram-figures «(and hence of 
atoms) being limited by the conditions of equilibrium, and the 
sizes of possible strain figures dependent on the coarse grained- 
ness of the typbulent motion or other structure of the ether 
The motion of matter 1s considered to be merely the trans- 
ference of aStrain distribution from one portion of the ether to 
another J his the author illustrated by causing a loop to travel 
along a rope, the loop being regarded as a strain distribution 
which 1s propagated along the rope, whilst, thg rope itself 1s not 
transferred Such transference may occur without encountefing 
any resistance, and the strain-figure will retain the samé form, 
provided the velocity 1s small compared @ith that at which 
gravitation ıs propagated The equations of motion of a stram- 
figure are deduced, and are shown to be identical with those of 
owdinary matter, provided certam conditions of symmetry are 
realized It is also shown under what conditions an atom consist- 
ing of stiain-figures would have a finite number of degrees Of free? 
dom, and some attempt is made to examine how gravitation and 
other attiactions might follow from a distribution of stress in the 
strained ethe.® An inquiry is also made into the reason why 
elements have fixed properties, and their transmutation 1s dis- 
cussed Prof Fitzgerald, referring to the elastic-sohd theory 
of the ethe, said Sir W Thomson’s more recent papers had 
thioWn considerable doubt upon it The propagation of strain- 
figures was, he thought, a case of wave motion In his lectures 
he had lıķened the passage of matter through space to that of a 
drop of water through ice, the ice in front melting, @nd the rear 


He fist consideaed the equation of Van — 
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of the® drop fpenng as the liquid state progressed Many 


points raised in the paper were, he said, very interesting, and 
the suggestion Phat the fliscrete nature of atoms 1s the result of 
the* cgarse-grainedness of matter, very good 
hand, hè considere@ ‘th® static treatment of strain figures ım 
proper, for the ultimat conditions must be kinetic Dr @ 


On the other i 


t 


Lodge agrged with Prof Fitzgerald ın regaiding the motion of ' 


the loop along the rope 4 a wave motion whose velocity of 
propagation ıs equal & that ofthe loop A similar case occurs 
when a ring ofrope 1s spinning, and has a palse :mpressed on it 
at one point, for the pulse travels at the same speed as the rope 

—A pape: on a permanent magnetic field, by Mr W Hibbert, 
was postponed until next meeting 


Royal Microscopical Society, November 18 —Ðr R 
Braithwante, President, in the chair —A special meetipg was first 
held, at which c&rtain dite1ations in the by-laws were proposed by 
the Council, and accepted by the Fellows The ordinary meeting 
was then constituted —Mr C L Curtieg exhibited and described a 
small heliostat made on the lines laid down by Mr Comber It was 
ggmple and effective, and was adapted for use in any latitude 
between 15° and 70° —Mr J W Ghiffoid read a paper on the 
resolution of Amphiplensa pelluceda Mr Gifford said he had 
exargined a fru&tule of A pellucida with sodium light illumina- 
tion, that being the most convenent form of monochromatic 
light at the time Under this hght 4 peliucıde unmistakably 
showed dots, which became more marked as the fiustule was 
shifted to the side of the field of vision 


light of the sodium flame, and plates treated with an erythi osme 
dath were used It occurred to him that a *rough contaimng a 
solution of iron peichloride used as a screen would cut off all the 
blug end of the spectyim, and also some of the green, leaving 
only the green yellow, yellow and red, but on the other hand, 
he found the erythrosine@lates were only sensitive as far down as 
the yellow, more especially to the green-yellow In’this way 
the part of the spectrum used for photographing could be 
reduced to a narrow band about midway between the D and E 
lines in the solar spectrum By this means he succeeded in 
° obtaining the photographs exhibited, and which he had avoided 
touching up Whether these markings were true or spurious was 
a question he dig pof touch, but they appeared to have as good 
a claim as those on Sur:rella gemma He tnought it more 
probable that in both cases they were stmply multiplied ings of 
the midrib And sides produced by the higher order of diffrac- 
tion spectra according to the Abbg theory The mounts of 
A pellucida used were of realgar, or rather a higher sulphide of 
arsenic, prepared®by mixing sulphur with realgar He found 1t 
extiemely difficult to make mounts with such a large proportion 
of realgar The mounts being of a deep orange colour inclining 
to red, enabled the coloured screen to be dispensed with But 
this highly refracting medium "very soon cracks off the cover- 
glass The advantage of working with this form of illumination 
and a suitable colour correct plate is that orglinary achromatic 
object-glasses perform almost as well as apochromatic He could 
not see the beaded markmgs with any glass of less aperture than 
14, the best results béing obtame& with Powell and Lealand’s 
apochromatic q of 1 5, also with therr achromatics gy of x1 g and 
vy of 143 He also used in photographing a Zeiss projection 
ocular —Mr E M Nelson, speaking of the va'ue of drawings 
made with Beale’s neutral tint reflector, said he hag tested the 
matter by making a drawing of lihes on a micrometg scale of 
zby tam underan apochromatic objective giving a magnifying 
power y 850, he foupd on measuring that they showed only a 
versieht displacement —Mr Curties exhibited a new form of 
» microscope made on the Nelson model —Mr Nelson described. 
some improvements # his appaiatus for producing pure mono- 
chromatic light for use with the nercroscope —Mr A W Bennett 
gave a séstuné of his paper on the fresh-Water Algee of South- 
west Surrey, in which he describes several new species © 


a CAMBRIDGE 


Philosophical Society, Novembe: 9 —Dr Gaskell in the 
char —The followmg communications were made ~-On a 
Peratus from Natal, by Mr A Sedgwick — (On variations 
in the colour of cocoons (Saluma cai pint and Eriogaster 
Jtnestris), with reference to recent theories of protective colora- 
udn, by Mr W Bateson ‘The cocoons of several moths, ¢ g 
the emperor and small egger, vary 1m colour from dark brows to 
white It 1s believed by some that these colours have a 
protective value as a means of concealment, and fit has beep 
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The question then į 
arose as to the possibility of photographing the object by the , 





° 
stated by Poulton and others that when spun on leaves wnxly 
will turn brown, or in dak surreundings, the c8coons are dark, 
while they are White 1f spun on white paper To account, for 
this phenomengn ‘ tge existence of a complex nervous circle” 
has been assumed he Present experiments showed that it 1s 
Ave thatdarvee left to spin on their food-le&ves produce dark 
cocoons, and also thatuf they are taken out and gut in white 
paper the cocoons*are white But it was found that lervæ 
similarly dager out agd made to spin in dark substances also 
spun white cocoonsg and ineleed that starvation, parasites, or 


' interference at the time of spinning, lead to the producffon ofta 








+ 


white cocom On the contrary, if white paper 1s put amongst 
the food, so that the larvæcan, of their own choice, walk into 
it and spin, the cocons are *generally dark It was noticed 
in several cases that larvae which had been shut up evacuated a 
quantity of dark juce having the natural tint of the cocoon, and 
the suggestion was hazarded that absence of colour in the cocoon 
perhaps results from the loss or retention of this juice, which 
may be of the nature of meconium —Exhibition of Phylloxe a 
vastatrix, by Mr A E Shipley —On digestion in Ammiocates, 
by Miss R Alcock (communicated by Dr Gaskell),—On the 
reaction of certain living cells to methylene-blue, by W B 
Hardy —Tne chair was taken by Prof Hughes during the 
reading of he last two papers 


PARIS. 


Academy of Sciences, November 30 —M Duchartre ın 
the chur —The reclaiming and cultivation of land im the 
Camargue, by M Chambrelent A description of the irrigation, 
cultivatfn, procuring of potable waters, and means of transpor, 
introduced in the Camargue This district 1s contained between 


‘two branches of the Rhone, 50 and 58 kilometres long re- 


spectively, which reach the sea at points about 40 kilometres 
from each other The bifurcation occurs at Arles, about 50 kilo- 
meties fiom the coast At the beginning of this century the land 
was absolutely unfertile, and the inhabitants were unprovided 
with potable water The author states the success that has 


! attended the efforts that have been made to remedy this state of 


things, anc bring the land under cultivation —Observations of 
the asteroid discovered by M Borrelly, at Marseilles Obser- 
vatory, on November 27, 1891, by M Borrelly The positions 


| are given for November 27 and 28 —Aésumé of solar observa- , 


tions made at the Royal Observatory of the Roman College, 
during the hirdsquarter of 1891, by M P Tacchim: (See Our 
Astronomical Column )—On the tides of the Bay of St Malo, 
by M Heurtault The author has made tidal observations at 
St Malo for the last eighteen years, and states some of the 
results Tne mean monthly level of the sea appears to have a 
minimum value m April and a maximum in October The 
mean annual level increased gradually from 1874 to 1883, and 
has since been dimimshing The establishment of the port also 
idicates similar variations Thus it passed from 6h 55m 

in 1874 to 6h 10 24m in %884, and has since eahibited a 
tendency to diminish Its months of maxima are Aprib and 
September and of minima July and December, the general mean 
beng 6h 39m Contrary to Laplace’s statement—'‘t Plug la 
mei s'éleve lorsqwelle est plene, plus elle descende en basse mer 
suavante”—tt has been found from observations of 45 tides, that 
m only 25 did the lowest sea follow the highest tide , 3 tymes it 
immediately preceded, and 17 times ıt ocqurred two tides before 

~~Phosphides of boron, by M A Besson The preparation and 
properties of boron phosphide, PB, are described , the possible 
existence of a more stable compound 1s also indicated —On the 
bromine derivatives of methyl chloride, by M A Besson The 
compounds CH,BrCl and CHBr,Cl have been prepared The 
author has not yet succeeded in isolating CBr,Cl (1) The 
compound CH,BrCl 1s a colourless hquid distullingewithout de- 
composition at + 68°, solidifying at ~ 55°, its specific gravity 1s 
190 (2) CHBrCl boils between 117° and 119°, and@solidifies 
at ~ 32° —On a modification of the calorimetric bomb of M 

Berthelot, and upon the industrial determination of the calorific 
power of combustibles, by M Pierre Mahler —On the fixation 
of free nit-ogen by plants, by MM Th Schfesing, June, and 
Em Laurent Theconclusions drawn from we data obfained are 
the following —(1) There are some inferior geen plants capable 
of fixing gaseous nitrogen (2) Under@he Conditions of experi- 
ment peas take up much atmospheric nitrogen, whereas fallow 
soils, oats, mustard, cregs, and spurrey are not capable of fixing a 
measurable quantity The paper has remarks by M Berthelot 
appended —-The ammonia in the atmosphere and in the rain of 
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a tropical region, by MM® V Marcano and A Muntz? The 
observations were@nade at Caracas, in the Gu of Venezuela, 
lat 10° 3 N, altitude 922 metres An examination of twenty 
samples of rain gave a mean proportign of ammonia of I 58 


e goilligram per litre, with a minimum of ọ $ anda maximum of 


40% The proporesion of gaseous ammonia present has been 
dete: mmed by exposing a known surfaee of acidulated water to 
the ay and observing the ammionia absorbell an a céttain time 
Eleven determination®, eatending over 174 days, have been 
been mad& and they show that, op the aXerage, an acid sur- 
face of r@mq absorbed, in twenty-four hours, 12 52 mgr of 
ammonia, with a minimum of 5 30 mgr and a maximum of 
27 mgr It appears, Meefore, that the air of the tropical sta- 
tion 1s not so mich in gaseous ammonia aw that of temperate 
regions —Influence of the sun’s rays qn the bacill: of fermenta- 
tion found on the surface of grapes, by M V Maitunand —On 
some effects of the parasitism of plants, by M A Magnin 
. 
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A THURSDAY, DECEMBER 17, 1891 groups are refegated whichscannot be pfaced elsewhere 4 
eet et Prof Lang was not compelled to maintain this ridiq@lous 
ra sw i eS lumber-roont The Sonsequence of doing so ıs that he 1g s 





TWO ZOOLOGICAL TEXT-BOOKS  ® 


Text- took a Comparative Anatomy By Arnold Lang, 
Professor of Zoology in the University of Zurich 
Part I Translated into English, (London Macmillan 
and Co) œ 

Lehrbuch der vergleichenden Entwckelungsgeschechte 
der Werbellosen Theere Von Dr E Korschelt und 
Dr K Heider Parts I ang II ‘Jena Mischer) 


HERE can be no doubt that the first-named of these 
two” treatises, containing, &s ıt does, a number of 


quef engravings and process-cuts, and a recognition and 


exposition of some of the recent advances m zoological 
science relgting to Invertebrata, will be useful to junior 
stidents ın our Universities 

Whilst it will, no doubt, fulfil the author’s purpose, and 
have a measure of success in its original German form, 
I must confess that ıt does not appear to me to be 
altogether satisfactory, whether we view it as an element- 


* ary sketch for junior students or as a work designed to 


assist the serious devotee of zoological research 
The most serv®us defect ın the book from the latter 
point of viewJs that,ng attempt whatever is made to refer 
a given statement to the author who is responsible for it 
A very short bibliography 1s appended to each chapter, 
but the reader of the book receives no assistance in 
tracing a new or striking observation to an original 
source This cuyious reticence as to original authorities 
1s carried to “m extreme Fer instance, on p 137 there 
fs a brief description (without figures) of Cosloplana and 
Ctenoplaha , Korotneff is alluded to anonymously as “ the 
discoverer of Ctenoplana”, nesther his name nor that of 
Kowalewsky, she discoverer of Cceloplana, are mentioned , 
and the student has no means afforded him, either 
through the,text or through the scanty bibliography, of 
finding out anything more as to these two remarkable 
forms The same defect characterizes every page of the 
book , a very httle trouble would have gufficed to remedy 
this, and thus not only to make the book useful to 
students but* alsoeto do justice and honour to those 
whose statements and observations Prof Lang yses in 
order to build up his treatise 
The exact classification adopted by a writey nowadays, 
in so far as zoology ıs concerned, 1s to a large extent a 
matte: of taste One cannot expect to find “oneself in 
agreement with a, colleague on all matters of the kind 
Paang is an authority on the Platodes or flat-worms, 
and I am glad o see that he assigns them a distinct 
position as an independent “ phylum” of the animal 
kingdom, but I think that he has ‘seriously injured the 
usefulness of his work by recognizing the “ Vermes ” af a 
*phylifm, including in ıt such diverse groups as tne 
Nemertina, the Nemathelmia, the Annulata, the Proso- 
pygia, the Rotatoria, and as an appendage (why an 
appendage when we have dready such a mixed lot?) the 
*Cheetognatha Prof Lang, after doing this, proceeds to 
éondemn his own action by statmg that the so-called 
phylum of Vermes “is by no means a natural, well- 
demarcated division of the animal kingdom , | now, ,as 


heretofore, it is hke a lumber-room, to which “all those | 
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unable to treat any of the included @lasses fanly, and 
that soms of the mosfimportapt problems ufmorphology , 
are tacitly assumed as solved, or are withheld froin the” 
student’s considgtation e Under the heading® “ Blood- 
vascular System,” m the chapter on Vermes® we find 
brought together, and treated as thgugh morphologically 
identical structures—(i) the canal system of the Nemer- 
tines, (2) the sub-cuticular network of the Acantho- 
cephala (3) the sinuses, vessels, and capillaries of the 
Leeches, (4) the closed vascular system of Cheetopods; 
(5) the tentacujar vessels of Sipunculids, (6) the red- 
corpuscled vascular system of Phoronis, and (7) the 
unexplored vascular systems of Brachiopods Neither 
the method of juxtaposition adopted nor the space given 
permits the author to discuss whether any two of these 
so-called “ blood-vascular systems” are homologous with 
one another, or whether any one of them ıs entitled to 
the name at all It seems to me that, whilst senior 
students will be disappomted by the absence of any 
atten@pt to deal with the difficult problem of the real 
nature of the canals and their contamed fluids in the 
cases of Nos I and 3, the Junior student will be seriously 
misled by the easv assumption that any system of canals in 
the so-called “ Vermes” may be called “a blood-vascular 
system,” and 1s homologous with any other, and with the 
standard blood-vascular system, viz that of man The 
entire chapter on the Vermes seems to me to be mis- 
eleading, owing to the author’s attempt to deal m a few 
pages with a number of very different but important 
groups under this unfortunate heading 

I need hardly say that I am sorry that Prof Lang 
adheres to the old view (p 540) that “the Arachnoidea 
are not nearly related to the Xiphosura and _ fossil 
Gigantostraca, but are racially connected with the 
Antennata, and are to be considered as Tracheata which 
have lost their antenne” Itis perhaps only natural that 
I shoulc distrust the judgment of a zoologist who can at 
the present day maintan% the above propositions How- 
ever mich I may admire his ongimal work ôn the 
Planarians, I cannot consider him a good general guide 
for the student of zoology Though T. regret Prof Lang’? 
opinion on this subject, I am not surprised at it, for, in the 
statement which follows his, eapression of opifion, he 
gives a one-sided and erroneous ‘sum mary of the facts 
which he thinks can be adduced on either side of the 
question Here, as so often elsewhere in the book, one 
notes the injustice done by Prof Lang m not citing thee 
name and the work of the author whom he 1s imperfectly 
quoting The student who reads what Pré® Lang has 
to say on the relationship of the Arachnida tp Limulus 
and the Eurypterines will be misled as to the mere facts 


of the case, and will not be helped by any reference ° 


towards obtaining a fuller knowledge qf this interesting 
matter ù 7 

Though many of the illustrations are excellent, Prof. 
Lang’s book cannot be reconmndhded to Enghsh readers 
either fof its originality or for its faithful exposition of 
cotemporary knowledge e 

The translation appears to be fairy well eexecuted, 
though the word < apparati,” on p 268, and the sepeated 
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use “of “Discor&nthe” and % £ Siphonanthd)” in place of | weigh fairly nearly every fact which pal been adduced m 


“ Digconanthe ’ and “Siphonanthe,” are” astonishing, 
yhen we note that the translator is M A® of tlt University 
which refuses to squire whether “ compulsory Greek” 1s 
useful 01 now 
bd . 

A very different work from Piof Lang's is the treatise 
on the en@bryology of the Invertebrata by Drs Korschelt 
and Heider, of the University of Berlin, of which an 
English translation 1s m prepqatien „Two parts of this 
admirable book have appeared, containing goo pages and 
more than 500 woodcuts, dealing with the embryology of 
the Porifera, Cnidaria, Ctenophora, Platyhelmia, Ortho- 
nectidee, Dicyemide, Nemertina, Nemathelminthes, 
Acanthocephah, Rotatoria, Annelida (including Echiurids 
and Leeches herein), Sipunculide, Chetognatha, Entero- 
pneusta, Echinoderma, andthe Arthropoda The various 
classes of the last-named phylum occupy two-thirds of 
the work at present issued There remain still to be 
dealt with the Mollusca, the Bryozoa, and the Tumicata 

The best idea which can be given of the scope and 
value of this work 1s obtained when we compare it with 
Frank Balfour's treatise on comparative embryologg It 
1s not too much to say that it 1s the most valuable 
text-book for the zoological student which has appeared 
since Balfour's book, and 1s a worthy successor toit The 
mass of literature, vast as it was ten years ago, has 
imcreased enormously in the interval Drs Korschelt 
and Heider have carefully gone over it all, and not only 
that, but they accmately and clearly give each author’s 


contribution to the subject in hand, citing authority for, 


every statement made, so that the student can go to the 
otiginal treatises for fuller detail I do not know of any 
scientific treatise which shows so cleatly the authors’ 
desire to do justice to every fellow-worker of whatever 
nationality, and to produce a work which shall be a com- 
plete and trustworthy guide to the recent literature of a 
prodigiously prolific subject Very often the authors 
abstain from offering a decided opinion upon a matter 
where the observations made have led previous writers 
to diverse conclusions such cases are those in which the 
facts ate incompletely observed and obviously require 
renewed investigation But where the observed facts on 
ene Side or the other are of a decisıvè character, the 
authors, after giving both sides in detail, exercise a 
judicial function 

The book deals not*nly With the earher but also with 
fhe later stages of development, and not merely with the 
facts of embryology, but with the conclusions as to the 
qaffinities of groups, which are so severely tested by 
*the progress of embryological inquiry 

It ıs not @ossible to particularize in regard to such a 
work as this, but I have been struck by the very full way 
ın which “the morphology of the Crustacea, and each 


e succeeding class of Aithropods, has been dealt with in 


every respect in which embryology throws light upon it 
A very éully ilustfated chapte: gives a complete and ım- 
paitial account of the reseaiches of Sedgwick, Sheldon, 
and Kennell on thé degelgpment of different species of 
Peripatus The question as to the 1elationshep of the 
Arachnida to Limulus and the Eurypterines, alluded to 
above, is filly treated by Drs Korschelt and Heider They 
summarje the arguments with clearness, and state and 
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favour of the association of Limulus And the 
with the Arachnida 
diferent from Lang’s as ıs their method of discussion 
There can be no doubt that we have m this newetieatise 
on comparative embryology one of ,thosee invaluable, 
indispensable works for the production of which authors 
receive the gtatitude and esteem of then felfow-workers 
1n all lands It1s a truly first-rate book ® 
E Ray LANKESTER 
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* MODERN*ARTILLERY ° 
The Artillery of the Future and the New Pouglers By 
James Atkinson Longridge, MICE (London ot 
and F N Spon, 1891) . 


R LONGRIDGE keeps pegging away at his 

favourite subject, which he originally Brought for- 

ward, now more than thirtyeyears ago, in the Proceedings 
of the Institution of Civil Engineers 

His valuable ideas are at length receiving recognition, 

and his principle of strengthening guns, by layers of wire 


wound with appropriate initial tension, 1s now largely , 


employed in the construction of modern ordnance, 

The chief object of the present book is to point oat 
that the fullest application of his principle of wire 
strengthening permuts of the use &f fhuch gher powder 
pressures than are considered admissible fn Government 
circles , and that thereby guns may be much shortened 
and reduced in weight, while at the same time the full 
power of the most modern high explosives can be utilized 

This ıs to a great extent a 1eturn on*the,steps which 
have guided our gun designers in recent years , their chief 
object being, to 1educe imitial pressure as much as pos- 
sible, say down to 17 tons per square inch, and to get 
the full power out of the powder by a great increase in the 
length of bore, up to 40 and even 50 calibres ın length in 
guns of large size 

Mr Longudge is fully acquainted with all*the valuable 
and original work m gunnery’ science which has been 
developed of late years ın France by Sarrau, Veille, and 
Sebe®™, and and@lyzes carefully m chapters n and m 
the various experimental methods and empirical formulas 
in use for the measurement of powder pressure in the bore 
of a gên 

In chapter tı he attempts a theoretical explanation 
and formul@for maximum pressure and total energy, but 
his investigation rests upon an assumption of the adzabatic 
law, and the mathematical treatment 1s not presented 
In an inviting or elegant form Congidéring the unex- 
plained chemical combinations which affect the rate of 
combustion of the modern, smokele$s powders, this 
mathematical assumption can only roughly account for 
ate average performance, and leaves unexplained the 
violent abnormal effects sometimes experienced, and, 
shown in General Wardell’s curves, to guard against. 
which the gunmaker has to exercise a vigilant caution 

General Brackenbury is qupted as calling gunpowder 
the Spirit of Artillery, and in his official capacity, Super- , 
intendent of the Royal Gunpowder Factory, as a maker 
of guhpowder, saying metaphorically, “ How sad the body 
1s so weak” in preference to “ What a pity the spirit 1s so 
strong” ° ° 


Their concbusign is as witlely cx 
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But so long aS*stgel is the stiongest material of which 


the’ body—fhe guf&—can be constructed, makers of 
powder and explosiyes, new and old, must be content to 
moderate and regulate the strength of their corfpoynds 
Much was expected of gun-cotton in its eatly days as £ 
propulsive eagent, but" these hopes were falsified by the 
uncertainty of its action 
Again, with the vast extent of our Empire, climatic con- 
ditions have*to be considered in then bearing on the 
“action and preservation of explosives, conditions which 
do not affect French ot German artillerists, who know 
the exact limits aver which their warlike op@rations must 
take place AGG 





GIANTS AND ACROMEGALY 


fhe Skelston of the trish Grant, Cornelius Magrath 
By Dr D J Cunningham, F RS (Dublin Publisned 
by the Royal Irish Academy, 1891) 
OTWITHSTANDING the close attention which 
has been applied to the clinical aspects of 
disease during so many centuries, every now and then 
some observer, more acute than his brethren, recognizes 
morbid conditgon which had not previously been satıs- 
factorily discriminated, and gives to it a name Al- 
though in s@me caSe#the form of disease 1s thought to be 
new, and ıs described as such, 1t 1s generally found, when 
the records of medicine are examined, that correspond- 
ing cases and symptoms had been noticed previously, 


although their import had not been properly understood, 
. 


and they had net been distinguished by a special name 
. Amongst the latest contributions in this direction 1s 
a mempir published in 1886 by M Pierre Mane, in 
whigh he described a morbid condition where the hands 
and feet were enlarged out of proportion to the rest of 
the body, cHfiefly due to a hypertrophy of the soft parts, 
and where the face had become remarkably elongated 
and deformed, partly from hypertrophy of the soft parts, 
but more especially from*an increase ın magnitude of the 
bones of the face, of the glabella and supracihary ridges 
of the frontal bone, and ofthe pituitar#? fossa To tls con- 
dition M Marie gave the name of Aciomegaly The 
attention of physicians and Pathologists having thus been 
directed to the subject, several similar cases were described 
in the course of the next three or four y@ars , and a few 
other cases and specimens previously 1ecord@ed in medical 
literature were recognized as having bean similarly 
affected One of the most important of these was a 
skeleton in the*Anatomical Museum of the University 
oe Edinburgh which was determined by Dr H 
Alex.s Thomson to be a case of acromegaly, and the 
giant characters of the skeleton were associated with the 
peculiarly hypertrophied condition of the soft parts above 
referred to 

It was the perusal of Dr Thomson’s account of 
the Edinburgh skeleton which led Prof Cunning- 
am to pay especial atgention to theecharacters dıs- 
played by the skeleton of the Irish giant Cornelius 
Magrath, which has been in the museum of Trinity 
College, Dublin, for 131 years, and to cénclude 
that it also was an example of acromegaly Dr 














cal descriptin of the skeleton, containg much interésfing 
informatione relative to Magrath himself, which he has 
collected fyom ‘repus quarters Magrath was born in 
Tipperary in 1736, and died in Dubjin ın 1760, at t&e* 
age of 23 
83 inchés whe Re was only’ sixteen years old, and for 
several years heetravelled about as a show, gnd visited 
many of the greât cities*of Europe The accagnts which 
were given of his height in the periodical literature of the 
day, afte: he had reached his ffl dimensions, varied 
considerably , and a most exaggerated statement, that he 
was 8 feet 4 inches, made apparently with the view of 
out-rivalling the altitude of the skeleton of another Irish 
giant, Charles Byrne, in the Hunterian Museum, London, 
has found its*way into anatomical literature Dr Cun- 
ningham has subjected all these statements to a careful 
analysis, and has studied and examined the skeleton 
itself, from which he concludes that the articulated 
skeleton 1s only 7 feet 2} inches high, and that this ın all 
probability expresses the maximum height during hife 
Magrath 1s thus by no means the tallest giant whose 
height has been put on record Charles Byrne was 
three or four inches taller, and Topinard, Ranke and 
Virchow have recorded examples of persons who ranged 
in heignt from 7 feet 34 inches to 8 feet 44 inches From 
an examination which Prof Cunningham has made of 
the skeleton of Byrne m the Hunterian Museum, he has 
come to the conclusion that in certain particulars, eg the 
magnitude of the lower jaw, the diated pituitary fossa, 
and the great size of the feet, it presents some of the 
characters of acromegaly It must not, however, be 
supposed that giant giowth is necessarily associated 
with the condition of acromegaly , for although ıt 1s not 
unusual to find the lower jaw disproportionately lage in 
giants, yet it by no means follows that the other signs of 
acromegaly should be present 

Dr Cunningham suggests that the morbid condition 
which M Marie christened acromegaly should be known 
by the more etymologically correct teım of “megalacria ” 





PEAKS AND PASSES IN NEW ZEALAND 
With Axe and Rope in the New Zealand Alps By 
George Edward Mannenng With Illustrationse (Lon- 

don Longmans, Green, and Co, 1891 } 

EN years ago the ice scenery of the New Zealand 
Alps was almost unltnowy even to the colonists 
But in 1882 the Rev, W S Green, with two first-class Swess 
guides, explored the gla€ie: region beneath the highest peak 
—Aorangi,o1 Mount Cook—and arrived, after along, diffi- 
cult, and dangerous climb, on the summit of that mountaif 


His delightful volume “ The High Alps of New Zealand,” è a 


and the laborious explorations of Dr von Lendenfeld in 
the following year, indicated that a region, @ertainly not 
infenno: in grandeur and beauty to the Alps of Europa 
could be reached ın a journey of little more than two 
days from Christchurch Since then” the “ Britain of the 
South” has become proud of posseg$ing the * playground 
of Australasia” , the number qf visitors has been rapidly 
increawng, an hotel has Seen built in a convenient 
situation near tke foot of one of the glaciers , suiveys 
have been undertaken , and the autho: of (fis volume, 


@ e 
* Cunningham’s memoir, in addition to the anafomi- | with one or two friends—inexperienced in mountain craft 
7 2 
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He seems to have attained a height of 6 feet e 
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. but%inured to rough work in a wild country—eommenced, 
in 1886 a series of expeditions in the “ High Alps” of the 
Antipodes 2% o 

* The Southern Alps proper, for over one hundred miles, 
e form the backbone of the South Island, running roughly 
ffom nerth-east to sough-west, the crest si the chain lying 
much nearee to the western than to the eastern coast In 
the neighbeurhood of Aorangi the formers about twenty 
miles away, while the distance of the other 1s quite five 
times as much Thus the valleye fall more rapidly 
towards the west than towards thg east, on which side 
also a wide tract of plain separates the sea froin the foot 
of the hills Butin one respect, the New Zealand Alps, 
at any rate on their eastern flank, differ from their 

European namesakes, for they are pierced thore deeply by 

the lowlands. Even at the foot of Aorangi, m the vicinity 

of which almost all the highest peaks are situated, the 
comparatively level floor of the Tasman valley is rather 
less than 2500 feet above the sea Thus, although the 

New Zealand peaks are considerably lower than those of 

the European Alps—for few of them surpass 10,000 feet, 

and the highest summut of Aorangi 1s only 12,349 feet 

—they tower as high and as steep above their aqual 

bases as the Oberland giants above the valley of the 

Lutschine As Mr Mannering says, Aorangi rises “ for 

nearly 10,000 feet from the Hooker glacier, and Mount 

Sefton 8500 feet from the Muelle: glacier, whilst the 

western precipices of Mount Tasman (11,475 feet) are 

stupendous” These words indicate another peculiarity 
of the New Zealand Alps Here the snow-lme lies very 
much lower than in Switzerland , in this central district 
itis Only about 5000 feet above the sea Thus the glaciers 
arg actually greater, and descend much below those of 

Switzerland The Tasman glacier, which may be com- 

pared with the Gross Aletsch of that country, is from 18 

to 20 miles long, and terminates at a height of 2456 feet 

above the sea On the western side the ice approaches 
occasionally to within 600 feet Thusin the New Zealand 

Alps the Alpine climber meets with the same difficulties, 

and is rewarded by the same class of scenery, as he finds 

in the Old World amid peaks andgpasses three thousand 
feet higlker For instance, the Hochstetter Dome, first 
ascended by Dr von Lendenfeld, though only 9315 feet 

above fhe sea, and presenting no special difficulties, 1s a 

very long and laborious excursion over ice andsnow Mr 

Mannering and his two companions found it “twelve 

hours’ hard going” fror& thet camp—von Lendenfeld’s 

party were out more than double the time 

But great as are these glaciers; they are, like those ın 
our own hemisphere, attenuated representatives of their 
predecessors~-fer New Zealand also has had its Ice age 

e Once they extended far away into the lowlands There, 
erratics and ice-worn rocks abound for miles Lakes 
Tekapo and*Pukaki are dammed by moraines, and ın the 
walley of the Tasman River some singular terraces can be 
traced for 40 miles from the point where they commence, 
near the end of the “glacier, at a height of some 2000 feet 
above the valley Mitch déérzs 1s still transported by the 
glaciers of the easterr@sidg of the chain, but those on the 
western are cleaner The main range consists of stsatified 
rocks, whigh disintegrate, as the climber eoon discovers to 
his sorrow, gather readily , and Mr Mannering attributes 
the difference in the amount of dééres to the fact that the 
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beds have a westerly dip This, at*any mite, accounts for 
the precipitous character of the e&stern Mce of the 
mountains Wenfer, also, that denudation has been mere 
rapid on®this side, for Aorang1 projects in “advance of the 
Watershed, like the Viso and other „peaks on the dqtaban 
sıde of the Alps 

The ascent of Aorangi ıs evidently a lông, difficult, and 
even dangerous excursion. The route ts quite ag circuitous 
as that formerly followed in the ascent of he Bernina , 
for the great ice-fall of the Hochstetter glacier, 4000 feet e 
high, has to be turned, and another glacier basin crossed, 
before beginging the steep ascent of thegctualpeak Mr 
Green’s party was forced tO turn back without actually 
touching the culminating point, though they had q@vercome 
all difficulties, for the short half-hour which the comple- 


tion of the excursion would have required might have made .e 


return impossible As ıt was, they were benighted among 
the glaciers Mr Mannermg and his friend, after five 
attempts, reached a point abgut 100 feet below where Mr 
Green halted, was compelled to turn back for the*same 
reason, and had a dangerous descent over the snow-fields 
ın the darkness But as an Alpine Club was founded a 
few months since in New Zealand, there will probably not 
be many peaks to climb or passes to discover (when 
another decade has passed 

Mountaineering in New Zealand 1s hot for climbers 
fond of luxjry Guides and porte®s Are atepresent un“ 
known Mr Mannering and his companion® had to carry 
their own “ swag ”—and heavy loads these were —cut their 
own steps, do everything and discover everything for 
themselves, for they were self-taught mountaineers 


“Sometimes he had only one companiom and then the 


labour and the danger were alike increased The weather 
also seems to be more unsettled than it is in the Alps 
The rainfall 1s heavy—150 inches in some places Thus 
fresh snow often adds to tl difficulties and the dangers 
of excursions, and falls of stones seem comm$n, as might 
be expected Mr Mannering tells most pleasantly and 
unaffectedly a story of pluck, endurance, and skull, of 
which our kinsmen in New Zealand may be justly proud. 
He 1s a careful observer of Nature, and a true lover of 
mountain scenery, a$ well as a daring climber His book 
contains a number of illustrations, taken from photo- 
graphs, which show that the feak and glacier scenery of 
the Aoramgi group is worthy of the author’s enthustastic 
praise , and it is*not only very pleasant reading, but also 
adds much tœ our knowledge, of the region It may be 
added that, af the traveller ıs not satisfied with the perils 
of rocks and snow, those of flooded tivers are a common 
experience, and Mr Mannering, in hfs final chapter, 

desciibes the doubtful pleasures of a canoe voyage d 


the Waitaki River 
i R T G BONNEY. 





OUR BOOK SHELF ° 


Manual of the Science of Region By P D Chantpie 
de la Saussaye Translated by Beatrice S Colyer, 
Fergusson (London Longmans, 1891 ) 


THOUGH the title of this volume seems to imply that it 1s 
a complete thing, 1t 1s really only the first half of Prof de 
la Saus$aye’s book Nearly three-fourths of the Amster- 
dam Professor’s manual is devoted to a sketch of the 
chief*ethnicereligions and of Islam, whereas the English 
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book, conftspoydingeas it bods to the firs®@ of the two 
5 German vgjumes, pmits the ancient religions of Persia, 
Greece, Rome, and Germany,as well as Mohammedanism. 
ë "Without these gve have nothing that can fairly be called 
by the name borne on the title of the translatfon ; and 
< the omission of Persia in particular makes the book4nost 
---tantaRzingly imperfect as regards a single connected 
group of ffiths.e It is not fair either to the author or to 
his readers to give'a part of the work as if it were a 
whole, and to set it forth to the world without even 
putting.“ voki.” on the title-page. 
The work of translation has been performed with care, 
-and generally, so far as we have been able to test it, with 
accurac ut, the book is rather heavy reading, as 
ofh the Gerngan are apt ig when the 
: nol 
oms of 
































+. of aiming at a literal reproduction of words and clauses. 


oof that Prof. de | 
rature of his subject. -Æ book that covers so wide a 

_ field cannot be without errors in detail. Noman can 
- know at first hand all the ancient literatures. that are 
- dealt with; nor can it be supposed that, on matters 
"where specialists are often. at variance, one who is not a 
* specialist can. always. hit the mark. The general prin- 
ciples of the science.of religion are not yet worked out 








ewith sufficient @earness.togive the student of religions in | 





ral sure points of view for the criticism of the divtr- 
result@ that taye been reached by stude§ts of special 
-religious lit@ratures, Perhaps’ to say this is to say by 
implication that a general manual of the subject is an 
«undertaking for which the time is not yet ripe ; and cer- 

~ tainly the science of religion (as distinct from the scien- 

=) tific study of individual: religions- in their historical, 
YA still ina very elementary stage. But 
aussaye is no dogmatist; he frankly admits 

ity in’ w ‘many fundamental problems are 
s throughout with great im- 
swell as with extensive know- 
- His book will be very useful 


en 













a i ; e A 
lids Elements of Geometry, Book XI Ey A. E. 
ae ALA., (London: Blackie and Son, Limited, 
"Or all Euclid’s books, the eleventh is ape that forms a 
~ stumbling-block to the beginner in solid geometry. Not 
‘that the proofsin themselyes are of a difficflt nature, but 
simply that the figures have to be drawn pemspectively to 
illustrate the various planes, and the student finds it hard 
bring himsedf to believe the equality of angles and 
h appear.to him to, be unequal. 
‘of this book, like one or two others before 
‘the thickness of the lines used in con- 
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on ized that the difference between | 
England and Germany is so great that a | 
essful version must recast’ whole sentences instead | 


As regards the substance of the book, the reception | 
ich it bas obtained, in its German form, is a sufficient | 
jaussaye has meta felt want in the | 









inge'with transversals, harmon’ section, and pole and 
polars, the Æcond with 4 few alternate proofs of propo- 
sitions. The manner in which most of the proof: Ge 
| worked ou is got neat and brief, and the deffhitions ~ 
| 

| 






are all clearly stated? and. illustrated. We may add thete 
although the work is not the best of its kind we have | 


seen, yet it hgsgmany good, points which recon I a 
ee 









to the student of geometry. m 
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| Ilustrations of the Flora of Japan, to serve Ws an Atlas 

| to the Nippon-Shokubutsushi. E Tomitard Makino. 

| (Toky6, Japap: Keigydsha 1, Urazimbiché, 1891.) 
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Tuais is a monthly spublication, containing | 
coloured figures of plants, w jalyses. 
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taken as it presents itself. 


(About Ceylon and Borneo. By Walter J. Clutterbuck, 
CERG.S. (London: Longmans, Green, and Co., 1891.) 


in this volume Mr. Clutterbuck gives some account of 
Ceylon'as he saw it during a recent visit, and as'it was 
fourteen years ago, when he resided for a short time in 
the island, He then describes what he saw in the course 
of a visit to Brunet and British. North Borneo. Readers 
who like books of travel will find a. good deal to interest = 
them in the author's impressions, which are recorded in a 
lively style. ee x a E 








LETTERS TO THE EDITOR. — 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents... Nether can he undertake 
to, return, or to conpespond with the writers of, rejected. 
manuscripts intended for this or any other part of NATURE. 
No notice is taken. of anonymous communications, 
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Wind Direction, k 
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oe 


ears. T 
ý By combining several directions, the Greenwigh figures, as 
tabulated by Mr. Ellis in his paper to the Royal Meteorological 
Society (Quart. Journ., October 1890, p. 222), will be found te 
reveal some curious relations, which seem to invite attention, © 
I have added together the figures (numbers of days for north- 





east, east, and south-east winds on thgone handg afid those for 5 
north-west, west, and south-west on the other ; then smoothed a 
each set of sums by means of fivgyed® averages, The results | 


| 
| 
| 
| are shewn in the two curves of the accompanying agam. 
i 






The continuous cyrve (a) represents north-east, east, and south: 
i ‘Tig: dotted line: 


east winds (and its vertical scale is at the left). 0 
curve (b) represents north-west, west, and south+wgst winds (and 








e 4 i 
its verfiéal scale is at the rig@t), It will be understood thafgach i 


yeat-point of those @arves represents an average of five years. 





south as! 
ethg who! " 
year is 83°8, and thisgrows to rrr in 1886 (about one-third). 





t Greenwich have been. increaging 


west) naye diminished, on the whole, since TW; the fite year 
average 
188% (about @ne-fourth). A A 


Judging W the past, we might perhaps consider that we must | 
be near a decided turn of the curves ; possibly past itin the case | 


of easterly winds ; in whi@h case we should look for more westerly 
and less easterly wind in the near future. . 
. 


SCALE 
FORIS 
(DAYS) 
ns | 
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* 
+ ” * 
; Py {a} == North-east, eas’, and south-east wind (Greenwich). (b) sz Northewesy west, and south-west wind (Greenwich) 
` » . Actual figures smoothed by means of five-yea~ averages, . 
* * * 

ee l ih z Dei y —_ 
‘ From the “‘ crest” of (a) in 1857 to the last point is thirty i ; i 
a yeats.. Are those long variations possibly a manifestation of The Migration of the Lemmįng. 


ger 308. 
" the thirty-five Wars’ period of Braeckner? 
“These curves might have begun at an earlier date, for the 


figures commence in Bar, But in the earlier: years, and ap- 


arently to about 1855, a larzer proportion of days seem to have | 


been reckoned as‘ calms’ than afterwards (owing to a differ- 


ence of rale), so that ghe curves to about 1855 are not exactly | 


-comparabR: with the remaining portions, 


Lappend a few figuré’, showing the derivation of maximum | 


and minimum (or low pent) iverages - 
. e 


(a) 1857 maa. . 
1855 . 183 CEET 1838 859 Average. 
Lig vn EEE “y 1B 126 99 r126 
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It would. appear thak easterly Winds (north-eag, east, and f 
in prevälence, on | 
; Since about 1865 ; the five wears avetige for that | 


On the other hand, westerly winds (northwest, west, and south- | 





or that year is @ro°8, and this diminishes to 149'0 in | 
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My attention. having recently been drawn to the question of, 
the migration of that litt Norwegian rodent the lemming, as 
a segous obstacle to the theory of natural selection, and hence + 

ito evolution generally, I write to call attention. to what appears ooo 
| to me to be a possible factor in the warfing of the migration? ade 
It is that when the lenimings become too numerous for the 
means of subsistence upon the inland: plateaux, which may be 
daseribed as theihame,. the. ** fittest’? lemmings, by. battles 
| turn out from the district all those of their weaker brethren who 
are unable to withstand the contest, : i 

The unfittest being thus driven out fron- their. home, are too 
forced t migrate somewhere. Why they move incessantly to: 
the westward seems a problèm yet to be satisfactorily solved, 
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“My reason for @ggesting such an origin for thè migration 1s 
that ıt takeg place @very three or four years fiom the same 

lateaux It 1s very evident, therefore, that—abiogenesis 

emg now out of cougt--some lemmings must be left there to 
continue the species | Now, it 1s not hkely that the w@akest are 
left behind, otherwisé their survival yeai after year would be 
quite peoblematical Tip not the facts point unquestionably to 
the strongest being left to continue the race ? 

To the criticism that there is no evidence of fighting having 
taken placesamongst the migrants, my reply would be that no one, 
so far as I can leain, has seen a migration start, ot seen one 
immediatély after ıt has started—the only time, that 1s, when 

* the effects of such fighting would be apparent, for after a few 
anys those seriously injured would have died and Fave been left 
behind, while those only slightly imjurec would have 1ecovered 
sufficrently to be 1Mistinguishabte from he remainder 

Churchfield, Edgbaston F HOWARD COLLINS 


‘Phe New Railway from Upminster to Romford, Essex 


On the above railway, now being constructed, there 1s a sec- 
tion of unusual interest a few yards north-east of the church at 
$lornchurch, showing the Chalky Bou'der Clay (15 feet seen) 
under sand and gravel belonging to the highest terrace of the 
Thames Valley, and restng on London Clay Hitherto, 
Boulder Clay has not been seen ın this district ın connection 
with Thames Valley deposits, its most southerly exposures lying 
about three miles northward, on London Clay or Bagshot Beds 

I have been carefully watching this cutting for some time, 
with a view of sending an account of 1t to the Geological Society 
when it shall have been completely excavated But, though 
nuch has still tq be done, the half of it finished has already 
een sloped, and the arrangement of the beds—clear a moath 

ago—gieatlygobscur@] » It has therefore been suggested to me 

that a few lings on the subject in NATURE may ‘be the means 
of enabling geologists interested to visit this section while the 

Boulder Clay ıs still clearly visible ın some portion of the 

cutting 

It may be useful to add that the distance from Hornchurch 

Station is about a mile, and that the visitor, after leaving the, 

church on hyg right hand, should take the fiust road on his left 
7 T V HOLMES. 
Hill, Greenwich Park, SE, 
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e Peculiar Eyes 


THE mability of keeping one eye shut and the other open at 
the same time, is a fact well known to diil-sergeanis I well 
remember, When a conscript some sixteen years ago, how a great 
number of recruits were unable, even alter repeated efforts, to do 
so, but I had no difficulty about ıt At that time, too, my 
eyes were about equal ın powei, but gt present while the 
right eye ıs of normal power, the left eye presents a nfich less 
distinct image I can only ascribe this to the habit of woihing 
at the microscope with the u@ht eye without closing the left 
Jt 1s especially at this work that the defective sight ingthe la‘ter 
is noticeable I do not think my ten months of rife practice has 
anything to do with it, except, perhaps, n° emphasizing the 
tendency to use the right eye, the image of which 1s now so pre- 
dominant, that in covering “a bull’s eye, for mstance, n is 
rmmaterjal whether the left eye be closed or not 

G K Gupt 
Zap Giesbach Rodd, Upper Holloway, December 7 





Grafgfed Plants 


REFERRING to Prof Henslow’s Baper on ‘A Theory of 
Heredity based on Forces” (November 26, p 93), the behagvour 
of grafted plants seems to require, for its explanation, the pos- 
session by both stock and graft of somethmg analogous to a 
distinct individuality, call ıt what we may Itas difficult eno gh 
to understand, especially in the case of nearly-related forms, 
‘vhy the stock generally hag no, or so hitle@ influence on the 
graft, but, assuming the absence of ineividuality the difficulty 
1s largely increased The graft takes its nourishment through 

* the stock, and yet retains its characteris 1cs unimpaired I aigue 
from this that not only does the graft pessess an indiidfiality of 
its own, but that this 1s so marked that it can take its nounsh- 

+ ment direct from the stock, while at the same time gtraining out, 
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as it were, watever it 1s that constitutes the individuality vfethe 
stock The phenomena presented by parasitic plants seem to 
bear ou: this view W H Baesy 

o e., 


7 Intelligence in Birés 





A FEW weeks ago I*received g specimen of Podoces panacea, | 
the typical desert bird of Central Agia, which had been kept 
for some months gn captivity at Perowsk The §rst thing the 
creature began t#do, wheh located by me in a spagous wolzere, 
was to pick some food (cooked rice with baked eggs), ahd to 
bury ıt ım the very thick sand layergwith which the floor of 
the cage was provided This was the incessant occupation of 
the bnd on the first day of its instalment But the task was 
almost completely abarfloned from the next day , the bird, evı- 
dently remembering the conditions of its former life ın captivity, 
found it useless to make provision for the future when a fresh 
supply of food daily appeared 

The fact refewed to seems to indicate, first, that the birds m 
question are in the habit of .uaking provision in the wild state, 
the powerful and shghtly curved bill bemg admurably adapted 
for the purpose of making holes, even in a hard ground It 
shows, also, how abruptly the habits of animals can be modified 
when the conditions of their environment are changed 

Now a question naturally arises, How must we regard this 
habit of burying food—as the result of a long inheritance, or as 
an effect of constant imitation of older buds by younger ones? 

A WILKINS 

Tashnend, Central Asta, November 8/20 
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SIR ANDREIV CROMBIE RAMSAY 


'TEOVGH this illustrious geologist has been laid aside 

by giowing infirmity for the last ten years, the news 
of his death will carry regret into the hearts of many men 
of science, not ın this countiy only butall over the world 
Born :n Glasgow, and intended for a mercantile pro- 
fession there, he spent some few years in business, but, 
paitly sn account of delicate health, betook himself for 
1est and open-air exercise to the island of Arran One of 
the friends of his early years, Prof Nichol, of Glasgow 
University, the well-known writer on astronomical sub- 
jects, had much influence in directing his studies into a 
scientiic channel, so that the marvellous geological 
lessons to be learnt from the rocks of Arran soon arrested 
Ramsay’sattention Throwing himself with all the ardour 
of an enthusiastic nature mto the pursuit which he now 
took up, he was led to climb the mountains and traverse 
the glens throughout the length and breadth of Arran 
In this way, face to face with the facts of Nature, and 
amid some of the most charming scenery of hes native 
country, he taught himself the rudiments of geology, and 
acquired that clearness of insight for geological structure, 
that love of mountain-forms, and that freshness and ongim- 
ahty of interpretation, which marked him out from his 
associates ın later years „But above all, by actually 
mapping the grouping of the rocks, he gained that pre- 
cision in field-work which was to bear such notable fruit 
in his connection with the Geological Survey He con- 
structed a geological model of Arian on the scale of 
two inches to a mile, and made copioygs notes of the 
geolog cal structure ot all parts of the island 

The meeting of the British Associationen Glasgow in ¢ 
the yea: 1840 proved to be the turning-point ın his career 
The model and map of Arran which he haf made were 
eahibited at the Geological Section, and he gave a brief 
accourt ofthem and of the geology of theisland Among 
the geologists who listened to him was Murchison, who, 
struck with his ability and his deyption to thé science, 
offered to take him on an expedition which the author of 
the “ Silurian System” hadgthen Projected to Ameca 
Ramsay accordingly went up to London, but found that 
the voyage acrogg the Atlantic had been abandoned for a 
journey into Russia, and that he was not to take part ın it. 
Murch son, however, spoke so warmly in fawour of his 


N 
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young friend to Sir Hefry De la Beche, the Director- 
General of the G@ological Survey, that a post was at once 
found for him on the staff of the Survey, and before many 
days Ramsay was at work at Tenly @ He joined the 
service in the spring of 1841, immediately after the publi- 
cation of the little Volume on Arran, which embodiéd the 
fruits of his @bours in prewous years ə Brom that time 
Snward his hfe was spent continuously in the work of the 
Survey untl he retired at the endof 188% So capable a 
lieutenantedid he prove himself to the chief of the staff, 
that after only four years he was appointed Local 
Director for Great Brftain 5 

From the first Ramsay showed tha® with habits of 
patient observation and cautious intluction, he combined 
a faculty for bold and broad generalization His remark- 
able paper on the denudation of South Wales, published 
in 1846, was one of the earliest essays in which the 
amount and effects of denudation were worked out from 
detailed surveys of the geological structure of the ground 
He then struck the key-note which may be heard through 
nearly all his subsequent contributions to scientific litera- 
ture He was one of the earliest observers to realize that 
the existing topography of the land has a long and inter- 
esting history, much of which may still be deciphered by 
the use of geological investigation 

The name of A C Ramsay will eve: be honourably 
associated with the story of the gradual working out of 
the records of the Ice Age Following up the refults 
obtained by Agassiz, Buckland, Darwin, and others in 
this country, he threw himself with all his ardour into 
the study of the glaciation of Wales, tracing the hmuits 
of the glaciers of that region, and extending his expe- 
perience by frequent excursions among the Swiss Alps 
His scattered papers in scientific journals undoubtedly 
did much to stimulate general interest ın the history of 
the Glacial Period, and to create a special and volumin- 
ous literature of this subject His views differed much 
from those of some of the older geologists of the day, 
and led to some active controversy Especially did 
opposition arise when, after studying long and carefully 
the erosive action of land-ice, he came to the conclusion 
that certain lake-basins ın various parts of the world had 
been scooped out by ice Murchison, Lyell, and others 
of less fame, entered the lists against him, but he had a 
considerable following among the younger geologists 
And this controversy still fitfully continues 

In connection with his glacial work, mention should 

be made of his bold endeavour to prove that ice-action 
had been ın operation more thans once ın the geological 
past, dis paper on the Permian breccias of England 
called attention to the evidence of transport of fragments 
of rock from Wales, and to the resemblance between 
tlese fragments and those in glacial moraines and 
boulder-clay He subsequently detected what he thought 
to be simalar traces of ice-carried materials ın the Old 
Red Sandstone, and uf one of the last papers which he 
wrote he gathered together the various pieces of evidence 
in favour of a long succession of *Glacial periods in the 
geological past 
. Two of the most suggestive essays he ever wrote were 
his well-known “Presidential Addresses to the Geological 
Society in 1863 and 1864, in which he worked out, from 
his wide practical acquaintance with the stratified forma- 
tions of Br@ain, the idea of breaks in the succession of 
organic remains in the geological record To the geo- 
ogist and the palaontologist these papers marked a 
distinct epoch in the advance of geological inquiry, 
while to*the biologist concerned with the history of 
the evolution of organized existence on this planet they 
were full of luminous thoy 

By far the largest part of Sir Andrew’s contributions to 
geological literature is to be found in thg maps, sections, 
and memagrs of the Geological Survey The mapping of 
the volcanigé distriets of North Wales, in which he took 
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the leading*part, will ever remam the best ntonument of 
his skill asa field-geologist His exaustıivee memoir, on 
that region has long since taken its place as one of the 
standard works of reference in our geelogecal literature 

Ig his later years he seems to have taken pleasure in 
teverting to some of the mquiries which he started in an 
early part of his career He returhed with renewed zest 
to the study of the history of topographfcal features, dis- 
coursed as to how Anglesey became an island, and 
traced out the story of the River Dee In successive 
editions of the work on the “Physical Géography and 
Geology of Great Britain,” which at first was given as* 
sıx lectures to an audience of working men, he worked 
out in greatgr fulness the chief stages through which the 
surface of this country sefmed to him to have passed 

before it acquired its present features s 

Of the value of his smentıfic labours full rétognition 
was made by his contemporaries He was elected Prè- 
sident of the Geological Society ın 1862, President of the 
Geological Section of the British Association in 1866 
and again in 1881, and President of the Association itself 
in 1880, when the meeting was held at Swansea He 
received the Wollaston Medd of the Geological Saciety, 
the Neill Medal of the Royal Society of Edinburgh, and 

a Royal Medal from the Royal Society He was chosen 
into the honorary list of many learned Societies at home 
and abroad On the death of Sir Roderick Murchison 
in 1871, he was appomted Director-General of the Geo- 
logical Survey At the end of 1881 he resignefl this 
office, was knighted for his distinguish services, am? 
soon thereafter went to reside at Beaumaris, wheré his 
strength has gradually given way, until he, Gied on the 
evening of the gth inst 

There was in Sir Andrew Ramsay such simplicity and 
frankness that men of the most diverse natures were 
attracted to him, and as they came to know him more 
entimately the gaiety and kind-heartedyess of his dis- 

position attached them to him in the closestefriendship . 


Fond of literature, and glad to relieve the pressure of his « 


scientific work by excursions into the hterary field,he had 
acquired a range of knowledge and of taste which gave 
a special interest to his coifversation Now and then he 
found time to write an article for the Saturday Review in 
which this hterary side of his nature would find scope for 
its exercise But the daily grind of the official treadmill 
left him all too little tıme for such diversions ° His death 
removes from our midst one of the foremost geologists of 
our day, and from the fiends who knew him in his prime, 
a large-hearted, lowable man, whose memory they will 
cherish till they too pass away AG 





ON VAN DER WAALS’S ISOTHERMAL 
°> EQUATION: 
O~“ 


E of the objections raised against this equation by 

Prof Tait in NATURE, vol xliv pp 546 and 627, 
brings clearly to ght the importance of the question 
whether the finite size of the particles shduld be account 
for by an equation of the form— 

Av ~ 6) = gme, (1) 
where 2, represents the internal pressure, equal to the 
sumaof the external pression #, and the molecular pressure 
a/v", and 6 some multiple of the total volume 4, of the 
particles , or if this equation must rather have the form— 


pw = fame (: + z) (2) z 
e. 


t Prof Korteweg’s paper and accompanying letter are of date November 
4, but owing to an accidental delay they did not reach me until after the . 
appearance of my last communication (NATURE, November 26, p 80) Other- 
wise I sheuld, of course, have made reference to them 1. will be seen that 
Prof Korteweg draws attention to the form of the virial equation applicable 
m one dimension. RAYLEIGH 

December 2 e 
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In the frst case, ™® substituting Ø + ajv" for Ø, and 
Rau + ef) for mu?, the well-known formula of Prof 
Vanedgr Waals is arrived at In the second case, the 
same substitution feadb to a quite worthless formyla, 
anfit to explain even q&alitatively the conduct of gases 
under compression š 

The first fown 1s the one which presents itself most 
naturally when, as was done by Van der Waals, the 
extension of tle molecules 1s considered as a diminution 
of the volume in which they are moving, the second 1s 
obtgined as a first approximation, when the virial equa- 
tion 1s extended to the repulsive forces which come into 
play at the collisions Of course, both methods, if they 
could be worked out with absolutg rigour, would give the 
same result, but, this being impossible for both of them, 
the questions to which gives the better approximation 
18 not at all an unreal one a 

Now, it 1s extremely improbable that this question 
should have to be answered in a different way for 
*linear and for three-dimensional space, yet for linear 
space the first method leads to a quite easy and abso- 
Jutely rigorous solution, and thg equation thus obtained 
1s analogous to the frst form 


ot et Pret =n wefan -mon pog — Jarman an Doent- a fewer femme} ---- -pant —@ 
B 
. Fie r 


ee 

In order to prove this, let AB (Fig 1) representa lmear 
space of length? Z, bounded by two rigid walls, Ae and B, 
sand let there be moving in this space some perfectly 
elastic particles, all of the same mass, m, and length, A, 
but having different velocities, Vi, Va Uv, At every 
“encounter of these particles there will be simply an 
exchange between their velocities, therefore at every 
moment one os¢hé particles will have the velocity v, 
On, this particle we fix our attention, following it on its 
way till the next collision After this cothsion we leave it 
to its fate, directing our attention to tke other particle, 
which has now acquired the velotity v: Proceeding m 
this manner, it isobvious that at every collision a distance 
A 1s economized, which has not to be travelled over by 
the centres of the molecules Starting, then, from the 
wall A and pas$ing over to the wall B and back agam, 
the number of collisions is*2(a — 1), and the distance 
economized 2%), (adding 2A for the colhmons against 
the walls) The distance travelled overe bv the centyes 
consequently being 2/ — 27, it is clear that the number 
of collisions with velocity v, agamst one of the walls 
amounts to 7 


2(L — mad) 
Ht 


2 
sponding change of momentum to te- 
L = 7A 


m one unit of time, and the corre- 


e 
» 80) that the 
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pressure on the wall 1s measured. by 
Imu? 


- . 27 = ma 

Of CBurse, for space of two and three dimensions, the 

problem is much nfbre complicated Yet in 1877 I gave 
a solution? of ıt for spherical*particles whici, according 

to my opinion, is rigorous so far as the several encounters | 

between the molecules may be looked at as independen#l 
ofeone another For a short time after each collision 
the possibilitigs of fresh collisions are considerably ın- 
fluenced by the proximity of the departing molecule 
Ths influence, certainly of very difficult ngathematical 


(3) | 





treatment, is disregarded in nfy calculations | 


*The outcome of these calculations? is tnat of every 


t Verslagen en Mededeelingen der Kon Ak u Amstrrdant, 
Deel x , Archives Neerlandaises, t xu 

2 I am bound to acknowledge that the same correction, which 1s mdicated 
further on for Lorentz’s calculations, 
colfisions givengn my paper 
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has to be apphed to the number of i 
1 


(3 
unit of distancegonly the (1 ~ 44,/v) th pgrt has to be 
travelled over by the centies of the molecules, the 43,/z th 
part being economized at the collisions Therefore the 
number of the *encofintéys with the bounding walls 1s 
aygmenteg m the proportion 1 1 — 4%/v, and the formula 
pu = JE" 1s to be charged to e 
È w- 4h) = yama? é (a 

In 1881, my fne H A Lorentz apphed thé virial 
equation to the calculation of the influence of the eze of 
the particles on the pressure _ In this manner he obtained 
the formula— s 


» (5) 


His paper, published in Weedemann’s Annalen, Bd 
xl p 127, was utserted in the German and English 
versions of Van der Waals’s pamphlet “ On the Continuity 
of the Liquid and Baseni States of Matter,” at the end 
of the sıxth chapter 

Considered as a determination of the factor, with 
which the total volume 4, of the particles, when intro- 
duced in v — 4, 1s to be multiphed, our results were iden- 
tical, and confirmed the opinion expressed by Van der 
Waals about the value of this coefficient Mr Lorentz 
viewed his results ın no other hght, and had no inten- 
tion at all to substitute his formula (5) for that given by 
Van dey Waals Indeed, in the passage of his paper 
which I quote here, he clearly indicates the weak point 
of his calculation —“ Strictly speaking, a correction ought 


° 
Ld 
=} 2 4, 
pv Emag G + rt) s 


eto be made here, indicated by Mr Van der Waals, m 


calculatıng the number of encounters, the extension? 
of the molecules should have been taken into account 
The matter 1s simplified, however, if the influence of the 
virial arising from the repulsive forces, or the size of the 
molecules, 1s small , and if a correction to the first order 
is sufficient then the uncorrected value of the number of 
encounters may be used m calculating the small repulsive 
virial 

Now it ıs not impossible to apply to Lorentz’s formula + 
the correction alluded to in this passage In 1875 I cal- 
culated for the first time,? by a more rigorous method, 
the shortening of the mean free path of spherical par- 
ticles, in consequence of their extension in the direction 
of motion Some months later, Mr Van der Vaals suc- 
ceeded mm the same calculations by a somewhat different 
method, ex.ending it to the case of two sets of particles 
of different diameters Both calculations lead to the 
same result, viz that the mean free path is shortened in 
the proportion v v — 44,$ therefore the number of the 
collisions, and the term in the virial equation depen@ent 
upon these collisions, must be augmented sn the reciprocal 
proportion but thén this equation takes the form— ° 
4 ) = bn 

e 

and becomes identical with the equation (3) of Van der 
Waals 3 b 

In this manner the true formula 1s obtained by means 
of the vnial equation, as ıt has been by the method of 
economizec distances, and these verifications ef the equa- 
tion derived by Van der Waals are not without import- 
ance indeed, I always held the opmion that 15 not 
quite allowable to conclude directly from the dingynution 
of the free path of the molecule to a proportional aug- 
mentation of the pressure on the bounding walls The 
number of the mutual encounters of the molecules, 
and the number of their collisions with*the walls (or, 
rather, their passages through an idea® plane), ùre not 


Y 
v— 4b, 


v 


6 
or 4, e (6) 





pv = 3ame( t+ 
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1 The extension in the direction of the motion æ meant here I have 
translated the first phrase from the originMl paper in Wied Ann , where it 
runs ‘‘ Strengegenommen musste man also hier eine Correction anbringen, 
wie sie von Herrn van der Waals angegeben wurde, man hatte namhch ber 
der Stosszahl cie Grosse der*Molecule zu berucksichtigen ” 

2 Verslagen en Mededcelingen, 2 Reeks, Deel x , Archives NeertBidarses, 


t xu e hg 
3 I owe this remark to a verbal communication by Van der Waals i 
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their diameters, will affect the fir nupber in a much 
greater proportion than the second But, as I have 
shown, the eđtiation of Van der Waals holds good, inde- 
endently of this assumption ° 
P ý i ° D T KORITEWEG 


«a 
Ameterdam, November 4. . 
. e 


e 
THE BIRD-GALLERY*INeTHE BRITISH 
MUSEUM 


LONG-NEEDED and much-wished-for reform, 
to which the attention of naturalists should be 
specially mmvited, has been commenced in the Bird- 


gallery of the British Museum Unter the old régzme | 


at Bloomsbury, the rule was, as it is even now In most of 
the Continental Museums, that every specimen should be 
stuffed, and exhibited ın the public gallery The natural, 
1f not the necessary, consequence of such a rule 1s that, 
as time progresses, the shelves become crowded with 
badly mounted specimens, wh.ch are very unpleasing to 
the general observer, and most inconvenient to the 
scientific worker 

In the British Museum, however, the idea of mounting 
every specimen has been long ago abandonéd The 
main collection for scientific work 1s, we need haidly 
say, that of skins These are arranged in cabinets, in 
numbers which it would be impossible to find space for 1 
“mounted” When thus disposed of they are much more 
easy to find, and more convenient for examination, than 
“mounted” specimens Though it may be sometimes 
necessary to refer to the Bird-gallery, the working orni- 
thologist of this country, as a rule, uses only the skin 
collection š 

This being so, the question arises as to whats the best 
way of making the Bird-gallery useful, and attractive to 
the general public As to this there can be no question, 
it appears, that the Bird-gallery should be fitted up as an 
“Indea Museum,” and should contain a series of the 


principal types of brrd-lfe arranged in systematic order | 


from the highest to the lowest Every family should be 
placed in a sepaiate case, in its proper position between 
the two groups to which it is most nearly alhed In 
each family a series of well-mounted specimens should 
ulustrate the prmcipal sub-families and genera, and the 
male and female and other plumage of the leading species 
Nets and eggs should be added to show the mode of 
nidification, and maps to show the areas of distribution 
Diagrams and preparations of particular structures 
should be placed at the head of each group, to exhibit 
its special peculiarities , and finally, every specimen and 
diagtam should beglearly labelled and explained It will 
readily be understood that a Bird-gallery filled up in this 
way would be a most instrucfive object, and much more 
useful and attractive than the crowded rows of uniformly- 
set-up specimens that are offered to view in most public 
Museums ¢ Some such plan as this, we take it, 1s what 
the authorities of the British Museum have now in 
view 

For g commencement, the family of Woodpeckers has 
been selected, and a case devoted to its illustration has 
been fitted up A series of well-mounted specimens 
shows the leading forms of the group, and diagrams, 
preparations, and maps exhibit its principal peculiarities 
and the distribugion of the species 

This ıs at present only the beginning of a very 
important chang of@lan But there can be no question 
that 1f the scheme 1s carried out, and the whole Bird- 
gallery ıs treated in a similar waye an admirable reform 
will Hive been effected 
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OME time after the news arrıwed in this céuntry of 
p the volcanic outburst ın the neighbourhood of Pap- 
telleria, my fiend Mr Gerard Butler, F G Ș, undertook 
to visit the sland, and to fnvestigate, the interesting 
phenomena that were being exhibifed there Mi Butler 
has now returned, having made a large collection of 
specimens of rocks and minerals, and I trust that before 
long we shall have fuller informatio{i céncerning this 
remarkable district The following short note embddies 
the general results of his inquiries concerning the recent 
| eruptiows , but telegrams received, since his return state 
| that renewed outbursf$ have led fo the*formation of an 
island at the spot, aad mariners have begn warned to 
avoid ıt ° Jos W JUDD 
Royal College of Science, London, December 14 


.@ 

In NATURE of December 3 (p 120), a short sketch 1s 
given of a paper by M Ricco on the above, which thosé 
interested in the subject may read in the Comptes wendus 
for November 25 e 
| It may be worth while for one who visited *Panteller.a 
soon after the eruption to point out that there appears to 
be no foundation for the idea conveyed by many Eng- 
i hsh accounts and by the words “island,” “erupted 
island,” in NATURE (/oc cet), that an island comparable 
to Graham’s Island was formed 

It seems that by a submarme guption which, after 
prefatory earthquakes between October 14 and 17, was 
| first observed on the latter daygabout 5 kilometres to the 
north-West of Pantelleria, a narrow eband of floating 
bombs, extending for about a kilometre in a north-east 
and south-west direction, was produced 

The persistence during the eruption of this lmear bang 
may perhaps imdicate the line of fracture of the sea 
bottom ° 

There appears to have been always Uep water at the 
scene of eruption Ricco tells us that soundings at*the 
middle and ends of the floating shoal of bontbs found no 
| bottom at 320 metres » : . 

The brittle cindery bombs readily broke up, giving vent 
to the superheated steam they contamed , when, or upon 
ther becoming otherwise waterlogged, they sank, so that, 
on October 26, soon after the eruptive action ceased, all 
traces of ıt had disappeared in deep water 

` G W BUTLER 








NOTES 


Ww regret to have to cord the aeath ‘of Prof Stas, the 
emigent Belgian chemist He died at the age of seventy-eight 


AT last Thursday’s meeting of the Royal Society, the Presi- 
dent read®from the chair a detter from Prof Dewar, which had 
i been pẹ into his band as he entered the meeting-room, in 
which Prof Dewar stated that he Iad at 3 pm that afternoon 
“placed a quantity of liquid oxygent inethe state ofe rapid 
ebullition ın air (and therefore at a temperature of @P81° C ), 
between the poles of the historic Fara@ay magnet in a cup- 
ı shaped piece of rock salt (Which 1s not moistened by Iquid 
, oxygen and therefore keeps ıt in the spheroidal state),” and to 
his surpuse, Prof Dewar saw the liquid oxygen, as soon as the 
magnet was stimulated, ‘‘ suddenly leap up to the poles and 
remain there permanently attracted until it evaporated ” 





ACCORDIXG to information sent to Berlm, Emin Pasha and 
Dr Stualmann, travelling in the region between Lakes Victoria, 
Tanganyika, and Albert Edward, have discovered what they take 
to be the ultimate source of the Nile This 1s a river called 
Kafu, a hich ıs supposed to have its sources in the Uhha country, 
dying to the east of the northern part of Lahe Tanganyika, 

e 
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about 4° of south Jatitade » It flows into the southern end of 
Lake Albert Edward . ; 


Tue dedth of Dr P C° Dietrich, Keeper of the Botangcal , 
Museum at Berlin, is anno&nced He was eghty-six years ofa 
age ° ` 
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AT the annual Zenera? meeting of the Institution of Electrical | 
Engineers on Thursday, December 10, Prof Ayrton was elected 
President for the coming year The following are the Vice | 
Preydents Alexander Siemens, R E Crompton, Sir David 
Salomons, and Sir Henry Mance In moving the adoption of the | 
annual report, Prof Crookes said that the number of pombers 
elected during the past ®year was greater than in almost any 
previous year „ He announced that Prof Nikola Tesla 1s on his 
way to England? and had promised to lecture before the Inst- t 
tution m January next Piof Crookes added that the Council 
wold spare no pams to insure that the lecture should be 
thoroughly well experimentally illustrated Mr W H Preece, 
F R Se (Past-Président), read a paper on ‘‘ The Specification of 
Insulated Conductors for Electric Lighting ana other Purposes ” 
In this paptr the fallacy of the present mode of specifying 
electric light conductors was exposed, and a new standard of 
insulation, based on the well known qualities of gutta-percha, 
was proposed The qualities of the numerois insulating ma- 
terials now in the market were measured and determined 1m this 
new standard, and ıt was shown that any classification of cables 
shoul@*be based on tl pressures to be resisted, and should 
depend on the thickness of the insulating wail The iptroduc_ 
tion of cheap and nasty cables, owing to competition “and the 
‘absence of specification and inspection, was strongly commented. 
on It was shown that all danger was eliminated by the use of 
proper material and proper design The paper concluded with 
the recital of Mr Preece’s latest specification 

a 





Pror A Hangin, of Darmstadt, has been appointed to the 
Professorship of Botany and Directorship of ‘he Botamc Garden 
at Giessen * 


Pror E WARNING, of Copenhagen, 1s at present engaged 
on a botanical expedition to the West Inds and Venezuela 
Herr G Schweinfurth and Prof O Penzig have returned from 
their journey in*Abyssinia, and Herren J Bornmuller and 
Sintenis from their botanieal expedition, in the course of which 
they have visited the island of Thasos, Mount Athos, and the 
Thessahan Olympus ° è 





THE following eare the lecture grrangements of the Royal 
Institution before Easter, so far as they relate to science —Prof 
John G McKendrick, six Christmas lectures to juveniles® on 
life in motion, or the animal machine, Prof Victor Horsley, 
twelve lectures on the structure and functions of the nervous 
system (the brain), Prof E Ray Lankester, three Jecigires on 
some recent biological discdVveries, Dr B Arthur Whitelegge, 
three dectures on ejidemic waves, Prof J A Fleming, three 
lectureS%™ the induction coil and transformer, the Right Hon 
Lord Rayleigh, six lectures on matter, at rest and in motion 
The Friday evening meetings will begin on January 22, when a 
discourse will be given by the Right Hon Lord Rayleigh, on 
the composition of water , succeeding discourses will probably be@ 
given, among others, by Sir George Douglas, Prof Roberts- | 
Austen, Mr G+J Symons, Prof Percy F Frankland, Sir 
David Salomons, Prof L C Miall, Prof Oliver Lodge, Mr 
Jobn Evans, and Prof W E Aygton e 


Last week a deputation of gentlemen interested in the Uni- 
versity Extension movement had an interview with Lord Cran 
brook, President of the Privy Council, to asx for a Government 
grant in aid of the local lectures delivered under the auspices off 
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the organizing bodges 
Stokes, Prof Bryce, Prof Jebb, M? James Stuart, the President 

of Magdalen College, Ogfoyi, the Master of University Colleg@, 

Oxford, and the Master of Selwyn College, Cambridge Lord 
Cmnbrook *reminded the deputation that Inf official duties 
related only tw public,elgmentary schgols, and that 2 Govern- 

ment grant could be obtamed for the Unuversity Extensi8n 

movement only from tie Treayiry He expressed synfpathy, 

nowever, with the objects of the movement, and promifed to» 
consider carefully and to bring before his qlleagues the argu- 

ments advanced by thegdep@tatign Referring to the general 

question of secondary educatjon, Lord Cranbrook said it was 

most desirable that clever boys and girls who have passed 

through the elementary course should be enabled, by bursaries 

or in some other way, to go to intermediate schools, and thus be 
prepared for such insttuction as 1s offered by University Exten- 

sion lectureis He feared, however, that those who expected 
this object to be attained by means of a Government grant 

might ‘‘ have to wait for some time ” 


On the invitation of the Council of the Photographic Society 
of Great Britain, Mr Leon Warnerke lately undertook to sub- 
mut to the Society a description of the photographic technical 
schools on the Continent With that object in view he visite |, 
during lagt summer, Belgium, Germany, Austria, and Russia, 
taking notes with pencil and camera The results are embodied 
In an interesting paper which was read at a recent meeting of 
the Society, and is now printed in the Photographie Journal 


THE organizing joint committee of the Essex County 
Council and the Essex Field Club on technical instruction 
have issued a circular announcing that they have resolved 
to appoint a certain number of lecturers ou science sub- 
jecis The services of these teachers are offered free (with 
the exception of travelling and hotel expenses of the lec- 
turers, where necessary) to local technical instruction com- 
mittees, under certain conditions to be settled hereafter, the 
local committees guaranteeing audiences or classes of students 
(not less than twenty in number), providing rooms, gas, &c, 
and defrayiny all necessary local expenses Syllabuses of short 
courses of lectures already approved are sent with the circular 
They relate to elementary vegetable physiology, economic 
entomology, and elementary practical mechanics 


THE Royal Commission fe. the Chicago Exmbition are 


| anxious to comply with a request made to them by the execu” 


tive authoriues of the Exhibition, that a typical collection of 
economic British mimerals may be included in the Bntish 
Section, and they are now applying to owners and managers 
of mines, asking for specimens of the principal Buitish minerals 
Mr B H Brough, the Instructoe in Mine-surveying at the 
Royal College of Science, South Kensington, has kindly under- 
taken to classify and arrange @he collection, and any suitable 
specimens may be addressed to him What is required 1s 
not specimens of special value or rarity, but samples of ordimary 
ores, &c, so that the collection when complete may be 
fully illustrative of the mineral resources of the kinglom At 
the close of the Exhibition the collection will be presented to 
an American Museum 


Pror H A HAZEN, acting under instructions from the 
U S Weather Bureau, is m Chicago preparing a report on its 
weather—the mean temperature, the windsy snows, Showers, 
humidity, early frosts and late snows ‘Lhe ygport will be based 
on all the observations and records nfd@ for the last fifty years, 
the object being to convince everyone interested ım the ap- 
proaching Exposition that Chicago 1s exceptionally favogred in 
point of fine weather e e 


Among those present were 5 George’ e 


. £ k 
. æ ats 4 e 


+156 ` 


NATURE |!| 


[DECÉMBER 1 7% 1591 








e e. iat s 

è * MrR ROSEWTER, who was a distinguishgd member of the 
US Miltay Telegraph Corp, during the American civil 
wf, and is now President of the OldgI'igers ‘felegraphic Asso- 


* @ ciation, has lately been studying’ the various Government 


telegraph ye m use m Europe „ The results of this investé- 
gations will shortly be submited to what ys expeaied to be an 
unisually interesting and important meeting of the New York 
Electric’Club . r 


A cory of “ Whitaker's Almanack for 1892” has been sent 
to us a few days in @dvance of publication Great care has been 
taken, as usual, to keep the Almanack Wp to date Additional 
space ıs devoted to educational nfatters, and for the first time 
educational progress and occurrences are dealt with in a separate 
article There 1s also a separate article om agricultural educa- 
tion Other subjects separately tieated are the rise, progress, 
and achievements of the great lines of ocean steamers, naval 
gunnery, and the results of the census Of course, various 
sections resemble ın subject those of former years, but even 
these are for the most part entirely fresh m substance In many 
instances the changes wrought during the interval of a single 
year are so numeroas that scarcely a line of the section in which 
the subject 1s treated remains unaltered 


OWING to his declining to take up his residence in Rio de 
Janeiro, Dr Fnitz Muller, of Blumenau, Sta Cathagina, has 
been summarily dismissed by the new Government of Brazil 
from his post of ‘ Naturalista viajante” to the Museum at Rio 
de Janeiro 
both to zoological and botamical science during ‘us forty years’ 
residence ın Brazil are too well known and too widely acknow- 
ledged to need dilating on Dr F Muller is now close on 
completing his seventieth year, and Dr Kar! Muller, of Halle, 
the editor of Natur, proposes to seize the opportunity of col- 
lecting from his fellow-naturalists some substantial recognition 
of the honour in which he is held 


Dre H E HawperG has communicated to the Swedish 
Academy of Sciences a paper on the radiation of the upper 
clouds round barometric minima, prepared from the cloud 
observations available at Upsala Observatory for the years 
1874-89 [he arrangement of the highest clouds—cirrus and 
cirro stratus—in the form of parallel bands has long been 
nouced by meteorologists in this country, and various papers on 
the subject have been written by Mr W C Ley, MM Hilde- 
brandsson, Koppen, and others ,@nd the movements of these 
clouds, ın conjunction with the wind prevailing at the earth’, 
surface, are at times sufficient to determine approximately the 


e direttion in which an atmospheric disturbance exists, even with- 


out the use of synoptic charts For instance, a barometric 
minimum often exists in a direction nearly perpendicular to that 
of the radiation, and, generaldy, on that part of the horizon where 
the bands of upper clouds are most dense, or whence they seem 
to radiate, but it 1s always necefsary to take into account the 
direction of the wind at the earth’s surface The author draws 
the following conclusions from his investigation —(1) The radia- 
tron of the upper clouds is closely connected with barometric 
minima (®@) Near a barometric minimum, with the pressure 
below 29,9 inches, the radiation forms with the radius of the 
depression an angle of about 70°, the deviation of the radiation 
from the direction of the surface wind being positive (z ¢ to the 
right), by some degrees, on the south-west of the barometric 
minimam, and négative on the south-east of ıt {3) Further 
from the barometric minimum, with a pressure of 29 9 inches and 
above, the inclination toghg adius isiather greater, about 75°, 
except where the barometr.c minimum lies to the morth of the 
place of observation, ın which case ıt isemuch lower (4) The 
angle ff#med by the radiation 1s generally greater in the rear of a 
barometfic minicfum, reaching nearly 90° 1n a high pressure, on 
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[ne other hand, it ıs smaller ın front, espftiallf to the south-east 


of a minimum, and further from the®centre ®(5) Compared to 
the general cuculation of the air in a barometre mnmmam, the 
radimtion of the upper clouds most resembles the direction of the 
ind near the earth’s surface The meaning of this last sentenc® 
is not obvious , but the other conelusions agree, of the whole, 
with the views of other meteorologistsewho ‘have studied the 


subject ‘ 


THE Meteorologische Zeitschrift for Noyemper contains a 
summaiy, by Dr J Hann, of the meteorological observatyons 
taken at Cairo from 1868-88 The observations have been 
publishedy z% extenso, together with a good introduction upon 
the climate, ın the Bulletin @f the Egyptia’ Institute, and although 
similar observations have occasionally been puklished before, 
the present series contai#s much new and useful Material The 
most striking feature ın the climate of this part of Egypt ts the 
Chamsin, the hot and dust-bearmg wind which makes” Sts 
appearance in March or April for about three to four days at a° 
time, and robs a large portion of the tiees of their leaves In 
the intervals dunung whieh this wind is not blowing the 
weather is pleasant and clear dung spring-tim®, and the 
nights fresh and calm Durmg the summer the north winds 
prevail, with high temperature, very clear air, and great dryness « 
Towards September humidity appears with the use of the Nile, 
the giound 1s at times covered with heavy dew, and the heat 
becomes oppressive on account of the moisture n October 
and November fog occasionally occurs infhe morning, anf ram 
begins toefali Afte: this season gh@ tempegature 1. uniform 
and pleagant Snow 1s unknown, frost very eeldom occurs, and 
rain is not very frequent The absolute maximum temperature * 
of the 2r years period was 117° in August 1881, which was 
also closely approached ın May 1880, viz 116° 4 The abso-e 
lute minimum was 28° 4 ın February 1880, and the mean 
annual temperature was 70°5 Rainfall “is ely given for the 
years 1887-88, in which o 87 and 1 67 inches fell respectively 
The relative humidity sinks at times even on a daly average to 
12 per cent , and has been known to fajl as low as 3 per cent 
at certain hours Thundéfstorms and hail are veryiare The 
orginal work contains a long investigation 8n the connection 
between the height of the Nile and the weather, a comparison 
between the present climate and that at the beginning of this 
century, and several carefully prepared,diagrams referring to all 
meteorological elements 


THE refiaction*and velocity of sound ın porous bodies allowing 
passage of sound, such as sponge, wadding, felt, &c , have been 
recently made a subject of investigation by Herr Hesehus (Reg. 
de> &hysık) His plan was to make a plane convex spherical 
lens of iron ware net, and fit it, filled with the porous body 
(variously gondensed), into an aperture in a screen A pipe of 
variable tone was sounded off one side, and the behaviour of a 
sensitive flame noted on the other ə From the distance of the 
focus, when found, could be deduced the,refyactive index and the 
velocity in the lens The refrangibility grows with mgeasing 
density of the porous substance, while the gelocity on the average 
1s lessened , the latter 1s also lessy the greater the sound-wave The 
author gives details of experiments in which the velocity varied 
from 146 to 261 metres per second (with ebonite shavitigs) 
From an empiric formula which he gives, he makes daductigns 
regarding the propagation of sound in tubes, considered as only 
a special case of its spread through the pores and passages of a 
porous bodye He hopes further research ın this fieldemay 
do something to elucidate the passage of light and electricity 
through media n g 


THE Report of the United States Commissioner of Education 
has been submitted to the Secretary of the Interior It says 
that theusefulness of the Bureau depends directly upon what ıt 
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30,000 dollar#for general printing for the fiscal year 1892-93, 
and, makes a special request for a specific appropriation of 
20,000 dollars to fontInue the series of educational h®tories of 
the several States The Commissioner reports that there werd 
enrolled*in 1889-90 in the public schools of the United States 
of elementar} and eecondary grade 12,686,973 pupils, as against 
9,867,505 i, 1880 The enrolment formed 20 27 per cent of 
the population of 1890 The average daily attendance of pupils 
on each sclfool fay in 1890 was 8,144,938 The whole number 
“of public school teachers ın the past year was—males, 125,602 , 
females, 233,333 The total amount expended during the past 
fiscal year forspublig school purposes was 140,277,484 dollars, 
1s against 63,396,666 dollas ın 1870, and 78,004,687 dollars in 
1880 Tif expenditure per capitagof population in 1880 was 
1 46 dollars, while in 1890 ıt was 2 24 dollars 


THE US Bureau of Education has issued, as one of its 
‘Circulars of Information,” an excellent paper on ‘‘ Samtary 
Cenditions for School houses,” by Albert P Marble, Superin- 
tendent, of the Public Schools o® Worcester, Mass Dr Marble 
has for many years studied the problems of ventilation, heating, 
lighting, draining, and school-house construction , and his sug- 
gestions are well worthy of consideration .n this country, as well 
as m America The value of the Circuiar is mcreased by an 
appendix, in which are given a number of designs of school 
buildings of various sizes, carefully selected with a view to com- 
modiousness, healthfulness, and economy of construction In 
an official statgment prefixed to the Circular, atterltion 1s espe- 
cially called to à series of nineteen plates constituting the prize 
designs selected and published by the State of New York in 
1888 


In the interesting paper on insectivorous plants, read before 
the Royal Horticultural Soctety on September 22, 1891, and 
fow published “in the Society’s Journal, Mr R Lindsay refers 
to the experiments by which Mr Francis Darwin has shown tne 
amount of benefit accruing to insectivorous plants from nitro- 
genou$ food Mr ILmdsay says@his own experience in the 
culture of Dionsea 1s that when two sets of plants are grown side 
by side under the same conditions ın every respect, except that 
insects are excluded from the one and admitted to the other, the 
latter, or fed plants, are found to be stronger and far superior to 
the former during the following season He pots out the 1m- 
portance of remembering that the natural conditions under 
which these plants are found are different from what tifey are 
under cultivatjon In their native habuats they grow in very 
poor soil and make feeble roots, and under these conditions may 
require to capture more insects by their leaves to makè up for 
their root deficiency Under culture, however,fairly good roots 
for the size of plant are developed ‘‘Darwia,” says Mr 
Lindsay, ‘‘ mentions that the roòts of Dionæa are gyery small 
thôse of a moderately fine plant which he examined consisted 
of two branches, ahout one inch in length, springing from a 
bulksus enlargement TI have frequently found Dionea roots 
six inches ın lengtl, but they are deciduous, and I can only 
conjecture that the roots mentioned by Darwin were not fully 
grown at the time they were measured ° What 1s here stated of 
the natural habits of Dionæa applies more or less to all insétti- 
evorous plants ” 


GOOSEBERRIES are so much liked by most people that ıt 18 very 
desirable the season for them should, 1f possible, be prolonged 
According to Mr D Thontson, who has a good paper on 

+ gooseberries in the current number of the Journal of the Royal 
Horticultural Society, this can be done easily in the northern 
part of Great Britain At Scotch shows it ıs quite usual to see 
fine fresh gooseberries about the middle of September These, 
‘as a tule, gre gathered from ordinary bushes that have perhaps 
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way to lengthen out the season of goosebernies, Mr Thomson 
says, 1s to plant agpa@rtion of a wall with a due north aspect 
with some Warringtons, and train them op the multiple-cord@n 
system} and keep the lajerals spurred in precisely the same way 
as 1s adepted watl red currante on fences or walls, or, in facs 
with gooseberry bushes grown in the ofdinary way, The main 
shoots should nos’ be closer than ro inches If coping of 
wood be placed on the wall to throw off wet, a net being*used 
to protect the fruit from birds, the goos@berries can be kept fresh 
till far into Octobe anf aresthen very useful and acceptable 

THE authorities responsible for the working of the free public 
libraries of Manchester cannot complain that these institutions 
are inadequately, appreciated From the Thirty-ninth Annual 
Report an the subject to the Council of the city we learn that, 
dung tke year énded September 5, 1891, the number of visits 
made by readeis and borroweis to the Manchester Inbiaries and 
reading rooms reached an aggregate of 4,327,038, against a 
total for che preceding twelve months of 4,195,109 The num- 
ber of volumes lent for home reading was 702,803 Of these, 
only thirteen are missing 

AT a recent meeting of the Chemical Section of the Franklin 
Insutute Dr Bruno Terne read a paper on the utilization of 
the by-products of the coke industry In the course of his re- 
maks he said it seemed strange, and nevertheless was a fact, 
that, witn all the ingenuity of the American people in the ad- 
vancemeat of the purely mechanical part of the technical 
industries, they have been and are still slow in the development 
of chemical industnes ‘‘If,” said Di Terne, ‘you will visit 
our coal region to-day, you will find the nightly sky illumined 
from the fires of the coke ovens, and every one of the brilhant 
fires bears testimony that we are wasting the richness of our 


| land in order to pay the wiser European coke manufacturer, 


who saves his ammonia and sends it to usin the form of sulphate 
of ammonia, and who also saves his tar, which, after passufg 
through the complex processes of modern organic chemistry, 
reaches our shores ın the form of anthne dies, saccharin, nitro- 
benzol, &c” Dr Terne thinks that every pound of ammonia 
used in America ought to be produced there, and that every 
pound of soda should be made from American salt wells by the 
ammonia process 

Mr CoreMan SEILERS contributes to the December num- 
ber of the Engineering Magazine, New York, the first of a 
senes of articles on what“he calls ‘ American Supremacy in 
Mechanics ” Incidentally, he notes that most English mven- 
tions brought to the United States have to be ‘ Americanized, 
simplified, made accessible in the case of machinery, and con- 
structed with a view to ease of repair as well as to durability 
when under the care of careless attendants” Mr Sellers does 
not think 1t would be worth the while of Americans to copy 
“ the solidity and immense weight that some deem a merit uf 
English machinery ” 

ACCORDING to the “World's Fair Notes,” sent to us from 
Chicago, the party which, under the direction 6f Mr Putnam, 
has been making excavations ın the mounds of @hio, made an 
important discovery on November 14 While at work on a 
mound 500 feet long, 200 feet wide, and 28 fedt high, the 
excavators found near the centre of the mound, at a depth of 
14 feet, the massive skeleton of a man incased ın coppe: armour 
The head was covered by an oval-shaped cepper cap , the jaws 
had copper mouldings, the arms were dressed in c&pper, while 
copper plates covered the chest and stopach, and on each side 
of the head, on protruding stick®, Vere wooden antlers orna- 
mented With copper The mouth was stuffed with genuine 
pearls or immense size, but much decayed Aroundgthe neck 
was a necklace of bears’ teeth, set with pearls Atethe side of 


this skeleton was a female skeleton ea 
e 
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ACCORDING to a @legram received in New Youk@from Mexico, 
the Megican Government has ordered the mhabftants of the 
Villages in the neighbourhood of the town @f @olim# to abandon 
th&ir homes and scele refuge elsewhere, as the volcano ın the 
e vicinity, which gwas recently in eruption, shows signs of fresh 
activityand the country for nfiles around # 1$ ilumiflated by 


the Hames isqung from the crater 
. 


e 

Tus census of 1890 in Austria-Hungary shows that the rate 
at which the population» increased during the preceding ten 
years was very different in the two Sreatedivisicns of the 
Monarchy The increase in so-called Cisletthania was 7 9 
per cent., ın Transleithamia, ro 82 per cent In the ndi- 
vidual provinces the increase was very unequal In Lower 
Austria 1t was 13 8 per cent, this high rate being due to the 
attractive force of Vienna Then came Bukdwina with 13 1 
per cent , Gahcia, 104 per cent , Silesia, 65 per cent , 
Morav.a, 55 per cent , Bohemia, 5 per cent , the Alpine 
lands, from 3 2to 36 percent , and Tyrol, o 9 per cent A 
different set of figures 1s yielded by the increase of the various 
nationalities Among these the Poles stand highest, with 15 
per cent , then the Serbo Croatians, 14 per cent, the Ru- 
thenians, 11 per cent , the Germans, 5 66 per cent , the 
Czechs, 5 65 per cent , the Slovenians, 318 per cent , and 
the Itahans, under 1 per cent . 


Mr HENRY LAVER iecords ın the current number of the 
Zoologist the capture of a spotted eagle at Elmstead, near 
Colchester, on Octobe: 29, 1891 On that day a farm labourer 
saw a strange bird, evidently in an exhausted condition, alight 
in the field in which he was working When he went after it, 
it rose, and flew about a hundred yards He soon came up to 
it, and, after some httle difficulty, from its pugnacity, captured 
it alive and uninjured, and ın a few days sold ıt to a gipsy, who 
in,turn disposed of it to Mr Pettitt, the local taxidermist Mr 
Laver says 1ts plumage appears to indicate good health, and that 
its appetite favours that 1dea If any injury led to ns capture, 
all marks of ıt have quite disappeared 


THE new instalment of the Transactions of the Leicester 
Literary and Philosophical Society (vol u part 1x.) contains 
an abstract of an interesting lecture by Mr Harold Littledale, 
of the College, Baroda, on some of his experiences with big 
game in India Mr Littledale gave ê” especially good account 
of shootjng in the Himalayas The ibex and markhoor were 
found at altitudes varying from 10,000 to 20,000 feet, and could 
be obtained only by perseveratice ın the face of many dangers 
and obstacles Of the markhoor (Capra megaceros), a splendid 
animal which 1s becoming increasingly rare, he obtained ten 
examples,” and ibex haq also, fallen to his gun, with 45 
inch horns—the maximum development being about 52 
fiches Various species of sheep algo occurred, as the magni- 
ficent Ovzs pol, which the lecturer had not yet met with, Oves 
ammon, Ours cycloceros, & The chamois was found com- 
monly in the Himalayas, and Hodgson’s antelope could be 
shot at elevatyons of 20,000 feet Amongst the other mountain 
animals desciibed were the snow leopard, Sikkim stag, and 
musk deer (Moschus moschiferus), with its tusks about 5 inches 

e10 length 


Mr W H Rossgr has written for the benefit of candidates 
preparing fer the Board of Trade examinations a general ex- 
planation of what is usually known as the ‘‘ Compass Syllabus ” 
It is entitled “‘Compa% Dewiagion a Syllabus of Examination 
in the Laws of Deviation, and in the Means of Compensating 
it,” and igpublished by Messrs James Ineray and Son The 
pamphlet 4s to be regarded as an appendix to Mr Rosser’s 
5 Deviation of the Compass considered practically ” 
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MM H LÉVEILLÉANDA Sapa, of Ponditfterry; have started 
a new botanical journal with the title Le Afonde es Plantes 
Revue Mensuetle de Botamgue The first, number appeared or 
cae P tis published at Le Mans (Sarth®) 


THE Council of the Owens College have published jhe first 
volume of ‘Studies ın Anatomy ” It i$ edited by Prof A H 
Young, and presents a part of the results of investigations con- 
ducted in the anatomical department of the Colleg# during the 
last three or four years 


Messrs BAILLIERE, TINDALL, AND Cox have issued a” 
second edition of Dr Edridge-Green’s work on ‘‘ Memory Its 
Logical Relations and Cultivatyn ” 


A NEW edition of ‘‘ Falling in Love with other Essays on 
More Exact Branches of Stience,” by Mr Grant llen, has 
been published by Messrs Smith, Elder, and Co , 


Messrs BEMROSE AND Sons have issued a second edition of 
a Hand-book to the Geology of Derbyshire,” by the Rev 
J Magens Mello The work has been rewritten, and 1s ulus- 


trated with a map and sections ° 


A CURIOUS compound of lead, sodium, and ammonia, 
Pb, Na 2N H}, 1s described by M Joannis in the current number 
of the Comptes rendus M Joannis has been studying the nature 
and reactions of the substance known as sodammoninm, ob- 
tained by dissolving metallic sodium in liquefiedammonmae The 
deep blue liquid thus produced has been sh®wn in a previou’ 
communicatien (see NATURE, vol xluy Q, 399) to decompose 
slowly at the ordinary temperature imto hydgogen gas and 
sodamide, a compound of the composition NaNH,, which M 
Joannis isolated m the form of colourless crystals That such a 
compound as sodammonium (NaNH;),, really exists in the blue 


solution in liquefied ammonia would appear to be the most 


natural assumption from these experiments ° Thg reactions of 
sodammonium now described lend additional support to this", 
view When a rod of pure lead 1s placed in a saturated solution 
of sodammonium im water, the reddish-brown liquid becomes 
rapidly blue, and finally assifnes a deep green tint A'‘small 
quantity of hydrogen is evolved at the same tinfe owing to the 
decomposition of a portion of the sodammonium into sodamide, 
as above described The lead gradually disappears, and a solid 
substance possessing an indigo-blug colour 1s deposited lhis 
blue substance 1s found upon analysis to consist of the compound 
PbNa.2NH;, and yould appear to be a sodammomum in 
which a portion of the sodium is replaced by lead It dissolves 
readily in liquefied ammonia gwith formgtion ef a solution 
possessing a bottle-green tint It 1s not very stable, dissociating 
spontandousiy on standing, with production of a grey substance 
very much resembling spongy platinum Upon exposure to air 
1t becomes wafm owing to its rapid oxidation It behaves in a 
somewhat wmaikable manner towards water When intro- 
duced in small quantities at a time into® ordinary water, the first 
portions dissolve completely, the oxygen di8solved ım the wager 
oxidizing the lead to htharge, which at once dissolves isthe 
alkaline solution formed As soon, howeverpas the oxygen in 
the water 1s used up, further addittons of the substance result in 
the precipitation of black floccule of metallic lead Another 
interesting reaction of sodammonmm ıs that with metallic 
mercury, which behaves in an entirely different manner? frome 
lead When the solution of sodammonium in hiquedied ammonia 
1s poured over a globule of mercury, rapid action occars, with 
the ulumate elifaination of the, whole of the ammonia, afid 
production of a sodium amalgam of the composition NaHgs, , 
which has been obtained in well-formed crystals This reaction 
1s the®more interesting inasmuch as M Berthelot, from purely 
thermo-chemical considerations, has previously mdicated the 
possible exe tence of such a compound of sodium and qmeicury + 


. 
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THE addıftons®® the Zoological Soctety’s Gardens during the Asti onomighe Nachrichten, No 3068, contains the foltowing 


past week in@lude a Sooty Mangabey (Cercocebus fuliginosus 2 ) 
frqm West Africa, presented by Mr H E Dampier, JP , 
a Rufous necked® Wéavei-Bird (Ayphantornis teatoie §) from 
West Africa, presentfd by Commander W M Latham, & Na 
FZS% a White Storke(Czconza alba), European, presented by 
Mr Walter®Chaneberlain, F ZS , eighteen Grenadier Weaver 
Birds (Zuglectes oryx), ten Golden backed Weaver Birds 
(Pyromelana aurea), mine Black capped Weaver Birds 
(Ayphant8s m? nigriceps), four Red-bellied Waxbills (Æst e'da 

* ,ufiventris), three Tiangular-spotted Pigeons (Columba gunea), 
four Dwarf Chameleons (Chameleon pumilus) from South 
Africa, presanted hy Mr R W Murray 





WUR ASTRONOMI€AL COLUMN 


“JUPITER AND HIS FIRST SATELLITE —A senes of observa- 
* tions of spots and markings on the planet Jupiter were communi- 
cated to the Royal Astronomical Society at the November 
meeting by Mr Barnard A careful study of numerous details 
observed during a period of twelve years has led to the con- 
clusion ‘‘that the red colou® of any of the markings 1s an 
indication of then age, or in other words, when a spot or 
marking (other than the white spots) first appears ıt 1s dark on 
black, but after some time turns 1ed ” Several examples are 
given of this transition, and the great red spot seems to be no 
exception to the rule Measurements of transits of the broken 
chain of small black spots just noith of the north equatorial belt, 
discovéred by Mr_Barnaid during the present year, show that 
tife spots have a very large relative motion, for they complete a 
revolution around Jypyer in about thrty-seven.days The 
oblong dusky gpot discovered near the great red spot last year 
1s diminishing its longitude by about © 54 pe~ day, and so com- 
pletes a revolution relatively to the latter in about 167 days 
This, and other new red marking» in the southern hemusphete, 
seem to have ther ongin in the region of the great ied spot 
Their period of rotation 1s about the same as the round wh'te 
spots in the same‘iemisphere, the longitudes of which dimin'sh 
sby about o° 6“per day The observations show that the great 
“red spot ıs stationary in longitude, and possibly shorter and 
broader mow than m 1880 Further observations of the first 
satelyte have been, made in order to throw light upon the 
apparent duplicity of this body in“transit, dist actly seen by Mr 
Barnard on September 8, 1890 It 1s noted —‘ The phero- 
mena seen on these occasions would rather ciscourage the idea 
of actual duplicity At these times the satellite has appeared 
egg-shaped When ın relief on the dark belt I am con- 
fident that this partgcular phase, and perhaps also that of 
apparent duplicity, 1s explained by a bright belt on the satellite 
or by darkness of the polar regions, which is the same thing 3? 
Mr Stanley Wiliams has suggested that the phenđmenon 
observed on September 8, 1890, may have been due to the 
satellite haviig been seen in fansit as a dark spot close to a 
darh spot onjthe surface of Jupiter which transited at the 
same time 


e 
SPECTRA OF THE SUN AND METALS —Some extremely 
fine comparative photographig spark-spectra of the sun and 
metallic elements were exhibited by Mr F Mc@lean at the 
meeting referred to ın tite above note The spectra extend, mn 
sig sections, from A»3800 to A5750—that is, from about L of the 
solar spectrum to near D They are divided into two serles— 
one containing spectra of the sun, iron, platinum, indium, 
osmium, palladiuff, rhodium, ruthenium, gold, and silver, the 
other containing spectia of The sun, jron, manganese, cobalt, 
nickel, chromium, alummium, and copper ‘The scale of wave- 
length adopted 1s that of Angstrom’s map Smce the spark Was 
e taken in qır all the spectra have air-lines runn.ng through them 
The purest, materials obtainable were used as electrodes 
nevertheless a large number of lines due to foreign substances 
appear on the photographs The commogest impurity is 
calcium, its lines being presemt im very nearly all the spectra 
. No attempt has been made to eliminate the lines having their 
origin in such impurities, hence, as Mr McC ean remarks, it is 
impossible ‘‘to obtain any complete results from these two 
series of photographs alone Photographs of the spectra of all 
the common onaidizable metals, and particularly of calcium, 
* barum, Magnesium, and titanium are first required * . 
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ephemer:s fo! the comet Tempely,-Swift for 12h Paris mean 


time — e 
7891 ra 8 Loga ọ » 
hm s o (Oy 
Dec 17 1 38 47 +27 445 a 94220 . 
. 8 ee 46 I œ 13 33 5 
19 53 10 e21 I 9 539 
20 2 0 13 27 3 bd 
2I 7 Io 31 55 @9 4467 
22 14 I 35 32 
23 20 44 @38 4 9 4606 
24 ø 291% 39 24 
25 33 47 39 50 9 4753 
26 40 7 39 18 
27 46 19 37 59 9 4907 
28 œ 52 22 35 47 
29 „ _ 5817 32 57 9 5068 
30 34 5 29 24 
31 9 43 25 2 9 5235 


Asti ononische Nachiichten, No 3069, contains a pape by 
Prof Pichering on the distribution of energy im stellar spectaa 
Since stellar magnitudes obtained by various processes, such as 
photography, eye observations, Ac, cannot be co upared when 
the hght of stars ıs of different colours, the method he pro- 
poses 1s to adopt a single wave-length in the spectrum to which 
all mtensitres should be referred, a curve or series of numbers 
beme necessary to give a measure of the rays of each different 
wavelength For rays of different wave-lengths he says 
‘ The intensities may be determined by compating the densities 
of different portions of the photographic spectium ” The line 
fixed upon was that of the hydrogen line G, ‘‘as it 1s near the 
centre of the photographic spectrum ” The photographs he 
employed were those forming part of the Henry Draper 
Memorial, all taken under similar conditions, and in each one 
separately twenty points were taken and compared by com- 
parison with a standard photographic wedge Each of the 
measures thus obtained was converted into logarithmic intervals, 
and the measure, corresponding with that of the hydrogen 
lne G of wave-length 434, was deducted By subtracting 
the values of the logarithm of the energy of the sola light, the 
remainder showed “the excess or deficit of energy of the star 
as compared with that of the sun, eliminating the vartous sources 
of error enumerated above” In the table below we give the 
results for three stais as obtained by Prof Pickering — 


A Log E a Can Maj a Aur a Orion E 
390 ~ 0 26 + 0 37 + 0 32 — 057 055 
400 — 0 19 +0 10 +oc8 — 0 38 o 65 
410 -~ O12 + O10 +003 — 023 o 76 
420 — O 07 + 0 00 +001 -0H 0 85 
430 — 002 + 0900 +000 — 002 095 
440 +002 - OO! +000 +005 9195 
. 
a . 


The values in the second column representing the Vogarrihm 
of the energy of the solar light, while those in the last one 
represent the energy of sunlight itself Thus in the case of 
a Ononis, the energy for the wave-length 390 1s represented 
by — o 57, sunhght beingo 55 The absolute energy is found 
“by adding the tabular number to that given for sunlight in 
the second column,” so that we have - 0 26 057 = —0 83, 
corresponding to a ratio of 015 Thus the eneggy of the light 
of æ Ortonis of wave-length 390 1s only about one seventh of 
that of wave-length 434 e 

In this number, also, Mr Truman Saffard contributes a paper 
on the observation of North Polar stars in the vertical of Polaris è 
After mentioning the difficulty of observing polars in the day- 
time, of connecting other polars with double transits of Polans, 
and of the independence that now existsyin the vasious Polar 
catalogues, he describes a method which tends to eliminate 
many of these deficiencies It cgn@sts # adjusting a transit so 
that Polagis will be near its centre wire at eastern elongation, 
which tahes place about rgh 23m sidereal time, and the two 
stars Camelopardalis 25 H and Schwerd 1172 (Carringgon 2965), 
which pass the same vertical within about half an hpur of this 
time, the latter above Pole, earlier than the Pole star reaches 
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the elongation, the former, below Pole, later this way the 
right ascension of Polaris plays assmall part m {ts azimuth of 
elongation, which 1s dependent solely on the déclmation and 
latitude Assuming the present declinatiofs of @he two stars 
* Mentioned, with prgbable errors of < +o” 2 and Æ o" 3 re 
spectively, he finds that the nght ascengion would probably be 
jn error by Booozs and {0004s In, fact, the probable 
‘errors © dependent upog anything but the transit of the star to 
be determimed will be much less if the present method 1s used 
(with an egual instrument), than 1f sfars in thé same declination, 
but Spposite Polaris in :ight ascension, were observed by direct 
comparisons in the megidran” By applying this method to 
other stars of different nght_ascensjonseand{‘ gradually mcreas- 
ing declmations,” as the R A of Polaris or tts opposite is 
approached, numerous co-ordinates thdroughly independent can 
be obtained, and will ‘‘ provide zero points for the proposed 
number of photographic plates 2° square, and gonsequently help 
to settle the places of all stars in that region ” 
e 





MEASUREMENT OF JUPITER S SATELLITES 
BY INTERFERENCE 


ES has long been known that even in a telescope which is 

theoretically perfect, the image of a luminous pomt is com- 
posed of a series of concentric circles with a bright patch of 
hight at the common centre This system of circles can easily 
Se observed by examiming any bright star with a telescope pro- 
vided with a circular diaphragm which diminishes the effective 
aperture The appearance of the image is shown m Fig®1, ¢ 
In the case of an object of finite angular magnitude the image 
tould be constructed by drawing a system of such rings about 
every point in the geometiical image The result for a small 
disk (corresponding to the appearance of one of the satellites of 
Jupiter as seen with a 12 inch telescope whose effective aperture 
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has been reduced to six inches) 1s given in Fig 1, 6, the chief 
points of difference between this and Fig 1, a, being the greater 
size of the bright central disk, and the lesser clearness of the sur- 
rounding rmgs The larger the disk the move nearly will the ap- 
pearance of the image conespond to that of the object , and the 
smaller the object the more nearly does it correspond with 
Fig 1,%a, and the more difficult will be the measurement of its 
actual size Thus, in the case just cited, the actual angular 
étiameter 1s about one second of arc, and the uncertaimty may 
amount to half this value or even more 
The relative uncertainty, other things beng equal, will be less 
an propostion to the increas- i the aperture, so that with the 
36-inch telescope the me&surenfent of the diameters of Jupiter's 
éatellites should be accurate to within ten per cent under favour- 
able conditions e 
It 1s important to note that in all such measuiements the image 
observed is a diffraction phenomenon—the rings being mter- 
ference fringespand the ‘ettmgs being made on the position of 
that part of a fringe which 1s most easily identified But such 
measurements must vary with the atmospheric conditions and 
especially with the observei—for no two observers will agree 
upon the exact part of the fringe to be measured, and the un- 


e certainties are exaggerated when the fringes are disturbed by 


atmospheric tremors 

If, now, ıt be ppssible to find a relation between the size of 
the obj@ct gnd the clearness of the interference fringes, an inde- 
pendent method of Measuring such minute objects will be fur- 
nished , and it 1s the purpose of this paper to show that such a 
method ıs not only feasible but in all probability gives results 
far more accurate than micrometric measurements of fhe image 

Tn a paper on the “ Application of Interference Methods to 
Astronofical Measurements” l an arrangement was described 

; | Philosophical Vagastne, July 1890 
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for producinf such fringes, by providing t egaep of the objective 
with two parallel slits, adjustable m width and gistance apart 
If such a combination be focussed on a star, then, Instead of the 
concentric rings before mentioned, there will be a seyes ôf 
straight@equidistant bands whose length is “parallel with the 


éshit# the central one bemg brghtest,? Fig’ 1, ¢ 


The general theory of these fringeg may be found m the 
Philosophical Magazine for March 1891 ‘Lhe gengral equation 
showing the relation between the vzszdz/ty d¥ the frmges and the 
distance between the slits 1s ° 


es [fo cos ka dx F +L Pa si katar] 


` LI (a) ae) 


which reduces to the simpler form 


(rf 


a 
[> (x) cos kx dx š 
Vi ee = (2) 
Q (x) ax 
when the object viewed 15 symmetrical hs 


A number of applications ofethis formula are discussed m the 
former paper, but for the present pmpose attention®will be 
confined to the case i which the object viewed (or rather its 
projection) is a circular disk, uniformly illuminated 

In this case equation (2) becomes 


a 
Wy 
o 


(3) 


1 
v=sfy I =w? cosr 
0 


dw . 
e 
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ım which agis the angular diameter of tlve objec, and a, 1s the 
smallest angle resolvable by an equivalent aperture , that ıs, the 
ratio of a light wave to the distance bet ween the shts 

The curve expressing this relation 1s given m Fig 2, ın which 
the ordinates are values of the visibility of the fringes, and the 
abscisse are the corresponding values of the a/ay 
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From this it will appear that the fringes disappear at recurring 
intervafS, and in a laboratory experiment as many as four such 
disappearances Were noted, and the average error in the resulting 
value of a, the angular magnitude of the disk, was found to be 
less than two per cent . 

From tif curve it 1s evident that the first disappearance is 
most readily and accurately observed, ‘and for this we have 

Ps o = 
~= 1 22, 2 
ag pe 
whence, putting s for the distance between the centres of the 
shits, and taking for the wave-length of the brightest part of the 
Spectrum o 0005 mm ,? and dividing by the value of a second 
in radians we have 


1 38 z 


s a 





-. 
(4) 
In consequemce of the kind invitation extended by Prof 


Holden, ıt was decided to rake%a practical test of the usefulness 
of the proposed method at Mount Hamilton 7 


. 
* hese will be superposed on another set of fringes due to diffraction fiom 
the edges of the slits, but the latter are too faint and broad to cause any 
confusion 
è The wave-length will, cf course, vary somewhat with the abject observed, 
but may be%rade constant by interposing a red glass . 
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For the prelimufary @fperiments which are to be described ıt 
was thought desirable to usethe 12-1nch equatorial Accordingly, 
a cap, provided with two adjustable slits, was fitted over the 
objective, and providedevithea rod by means of which the distagice 


the disappearance gould still be gharply marked® Indeed the 
concordance cf the observations made under different circum: 
stances on differegt mightsgwas even closer than was ERR 
With a larger telescope both the brightness of the fringes and 


between the slits could begltered gradually and at will by theg thgir distance apart will be increased, and it mabe confidently 

observer, while the distance was measured on a millimetre scale 

attached to te shding jaws This arrangement, which was con- 

structed under th suparvision of Mr F L O Wadsworth, 

sf Clark University, 1s shown in the accompanying \diagram, 
g 3 





























‘With this apparatws the satellites of Jupiter were measured, 
vith results as given in the following table — 





. TABLE I 
gee I d! . III IV Seeing 
August 2 1 29 I "19 1°88 I “68, Poor 
August 3 129 — 159 168 Poor 
August 6 Igo I 21 1 69 156 Poor 
August 7 130 118 147 171 Good 
Ph Smee ae ® 
Mean I 29 119 1 73 1 66 - 


These are the values of the angular diameters of the gatellites 
of Jupiter as seen from the earth Te reduce these to Jupiter's 
nean distance these values are to be multyplied by o 79, ®vhich 
nives for the final values— ° 


an “ft Ul IV 
è 1” o2 o" 94 x" 37 1” 31 


For the sake of comp@rison these values are recorded in the 
ollowmg table, together with those given, by Engelmann, 
Struve, and Hough, and the last column contaims some results 
andly furnished by Prof Burnham with the 36-inch on the 
iame date (August 7) as the last of the seres by A A M — 


° TABLE II 
eie SAM Exc Sr Ho , Bv 
102 108 *®102 Tait III 
Al 0 94 ogi 091 0 98 100 
II 137 154 149 178 178 
IV 131 128 I 27 1 46 1 61 ° 


It was found impossible to see the reappearance of the fringes 


om inereasing thè distance, yet the results of Table I show that *the gale was over 
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predicted that the accuracy will then be even greater @ 
The values‘given ur the second cofumn, “ Engelmann,” ase 
probably more 1elable than the succeeding %nes, but it gs well 


worth noting that the r@sults obtained by mterference agiee with 


the others quite as well as these agree with each other 

It should also be noted that the distance between the slits was 
about four mches It may gherefore be stated that for such 
measurements as have juft been d@seribed, a telescope sufficiently 
large to admit a separation eof four inches—say a sia-inch— 
suitably provided with adjustable slits 1s fully equal to the largest 
telescopes now used without them 

It is hoped that wittin a few months the 36 inch equatorial 
will be supplied with similar apparatus and observations begun 
for the definite measurement of the satellites of Jupiter and 
Saturn and such of the asteroids as may come within the range 
of the instrument 

In concluding, I wish to take this opportunity of expressing 
my appreciation of the courtesy of Director Holden in placing 
all the facilities of the Obseivatory at my disposal, and of the 
hearty co-operation of all the astronomers of the Observatory, 
especially the valuable assistance of Prof W W Campbell in 
making the observations A A MICHELSON 

Mount Harrilton 





THE SAMOAN CYCLONE OF MARCH 16, 1889 


e 
THE Samoan hurricane of March 16, 1889, 1s one of those 
historic storms that have been rendered for ever memorable 
by the episodes of disaster and gallantry that attended them, 
by the escape of H MS Calkofe, which forced her way out of 
Apia harbour in the teeth of the hurricane, amid the cheers of 
the brave American sailors, who, themselves face to face with 
imminent death, forgot for a moment their own dire peril in 
thei’ admiratian of the daring and successful act of seamanshrp 
that rescued their more fortunate brothers Mr Everard Hay- 
den, of the US Hydrographie Office, has lately issued a pre- 
liminary Report on this storm, which, despite the regrettable 
meagreness of the data at his command, has, nevertheless, a 
certam scientific interest, inasmuch as less is known of the 
cyclones of the Pacific than of those of most other tropical 
seas 
The Apia storm, lke the cyclones of the South Indian Ocean, 
was evidently ‘ormed on the northern limits of the south-east 
trades, and was one of a series that were generated in this region 
in March 1889 The first of these, in Mr Hayden’s opinion, 
appears to have originated on the 5th of the month, some 500 
miles noith-north-east from the Samoan Islands, and to hawe 
travelled first in a south-westerly direction, recurving in the 
latitude of these islands, but at 150 tô 200 miles to the west of 
them, after which it took a south-eastward course between Tonga 
and Nue It seems to have been a storm of great severity, and 
1ts passage was felt at Apia on the 6th and 7th, though not with 
any great intensity It was succeeded by the cyclone that forms 
the principal subject of Mr Hayden’s Report This, he thinks, 
was formed about March 13, some 300 mules to the north-east of 
the Samoan Islands, and on the 15th its centre passed either 
directly over, or a little to the north of, Apia harbour, moving, 
therefore, on a south-west course He considers that it then 
sharply recurved, and that, with greatly increased strength, ıt 
passed a second tıme over Apia on the 16th, the day of the great 
naval disaster. The chief facts which led Mr Hayden to 
this conclusion are those observed at Apa itself, for no p@sitive 
evidence 1s forthcoming from the supposed birthplace of the 
storm, and only one ship reports the state of the weather any- 
where to the rorth of Samoa The pcculiai feature of the Apia 
observations ıs, that the barometer fell steadily fr6m the r2theto 
the afternoon of the 15th (about o 7 inch), thenstose (aboift o 25 
inch) during the latter part of that day, and then agam fell on the 
16th to a reading slightly lower than tlnt@of the previous day 
On the 15th, squalls of moderate force (wind southerly, force 2 
to 6) were experienced, ang in the after part of the day, as the 
barometer rose, the direction changed from south to north@nd 
east There had been no heavy sea, and ıt wa% thoughe that 
At midnight, however, the barometer began 
° 
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1% full strength From early morging of the 16th, for nearly 
twenty-four hours, ıt blew a hurricane, and the catastrophes 
commenced wih the loss of the Zder 
Any atgempted interpretation ofefacts so meagre must neces- 
sarily be in a great meagure speculativee We lmve given that 
of Mr Hayden, aad others have been suggested One, that of 
Lieut&hant Witzel, 1s to the effect that fye storm of the 16th was 
.distu@t from that of the previous day, and originated over 
Savau (the island to the west of Upolu, m which 1s the harbour 
of Apia) Anoth®, by Mr Dutton, is that the storm of the 
15th, after approaching the amban %slands on a south-west 
track, recurved to west and northwest, and duning the following 
night again recurved sharply, describing a loop north of Savau, 
and then 1eturning towards Upolu, whence it moved southwards 
and south eastwards Our own interpretation 1s somewhat 
different from any of these, and seems to be more in accordance 
with the habits of tropical cyclones, the movements of which are 
by no means so erratic as that implied by Mr Dutton’s hypo- 
thesis, while 1t does not mvolve the extremely and, we think, 
unprobably sharp recurvature suggested by Mr Hayden, nor 
the equally improbable generation of a second voitex only one 
day ın the rea: of the storm of the 15th, as supposed by 
Lieutenant Witzel None of these explanations seem to take 
account of the circumstances that attend the formation of tropical 
cyclones, which, as we have elsewhere pomted out, differ m 
many respects from the storms of the temperate zone 
It 1s evident from [the considerable and steady,fall of the 
barometer at Apia from Maich 12 to 15, that the Samoan 
Islands Jay within the area of disturbance in which the storm 
was generated, aid that the formation of the vortex was sim 
the concentration of this disturbance, which probably took place 
nearer to Apia than is suppoced by Mr Hayden, but still at 
such a distance that. the first effect of the concentration—viz a 
slight rise of the barometer in the area immediately around, and 
especially on the polar side—was felt atthe Samoan Islands If, 
then, as seems probable, the vortex was not formed until the 
afternoon of the 15th, this, in conjunction with the ordinary 
diurnal rise between 4 and Io pm , would account for the Aight 
rise observed at Apra on the latter part of that day, and only the 
second fall toa minimum on the 16th was due to the actual 
passage of the cyclone From the severity of the storm, as felt 
at Apta harbour, it 1s clear that Upolu mist have been traversed 
by at least a portion of the inner vortex, but it could hardly 
have been very close to the certie, seeing tnat the barometer 
never fell to 29 inches, and therefore the long duration of the 
hurricane (24 hours) can only be explained by the very slow rate 
at which the storm was then travelling This slow rate of pro- 
gression strengthens the probability that ıt had not proceeded 
far from its birthplace, since, as a rule, tropical cyclones move 
forward slowly at first, and only gradually acquire greate: speed 
of translation It also strengthens the inference that it had 
originated not very far to the north or north-east of Upolu 
This explanation, as already remarked, can only be regarded 
as tentative, but it seems at least worthy of consideration by 





those who may have fuller data at hand HFB 
@ + 7 — 
UNIVERSITY AND EDUCATIONAL 


INTELLIGENCE 


CAMBRIDGE —The Sheepshanks Astronomical Exibition has 
been awaftled to P H Cowell, Scholar of Trinity College 


A mgmonial signed by 107 members of the Senate 1s published 
by Vice Chancellor ıt expresses the opinion that “the 
who 


question of degrees ın science should be considered by 
the University ” Among the signatmes are some of those wh® 
took the Greek as well as some who took the anti Greek side in 
the recent conti oversy 

gin view of the fall in the aggregate of the Colleges the 
Couneil of the Qenate propose to obtain powers fo1 deferring the 
next increment of the College contribution to tne University 
from 1893 to 1895, agd the following increment (from £25,000 
to £30,000) for seven years further—namely, to,1903 

Sir George Gabriel Stokes and Prof Macalister, M D, 
aregamong the delegates appointed & represent the University 
atthe Dublin Tercentenary Festival next year 

r E W Hobson, of Christ’s College, 1s approved as Deputy 
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* “falling agam,ethe wmd had increased, an@ the sea was high | for the Lowndean Professor of Astreftony for the Cent and 

The barometer continued falling, and the gale rapidly developed | Easter Terms H ° 


We regret to hear that Prof Adams’s health does not yet 
e 


allgw him to 1esume his duties ee . 
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SOCIETIES AND ACADEMIES 


‘ LONDON 


e 
Roya Society, November 19 —‘‘ The Thermal Emissivity 
of Thuf Wires m Air” By W E Ayrfon,*F RS, and H. 
Tdlgou bd 

In 1884 ıt was observed experimentally that whereas the 
electric current requ.red to maintain a ¢/eck wire of given 
material, under given c@nditions, at & given temperature was 
approximately proportional to the diameter of the wire raised 
to the power three halves, the current was wore nearly pro- 
portional to the first power of the diameter if the wne were ‘in 
When this difference in the behaviour of a thick and thin wire 
was fist noticed, it was regarded as being quite unexpécted. 
But, as pointed out by one of us in the course of a discussion at 
a meeting of the Royal Society, the unexpected charactey of the 
result was due to people Paving assumed that the loss of heat 
from radiation and convection per square centimetge of surface 
per 1° excess temperature was 2 constant, and mdependent of the 
size and shape of the cooling body 

The very valuable investigations that have been made on 
emissivity by Mr Macfarlane, Prof Tait, Mr Crookes, Mr 

T Bottomley, and by Mr Schleiermacher, had for then 
object the determination of the variation of the emissivity with 
changes of the surface and with changegn the density of the gas 
surrounding the coolng body, but it was not part ‘of these 
imvestwations to determme the qiange m {he emissivity that 1s 
pioduded by change ın the shape and size pt the cooling body 
Indeed, so little has been the attention devoted to the very large 
change that can be brought about in the value of the emissivity 
by simply changmg the dimensions of the cooling body, that m 
Piof Everett’s very valuable book of “Umts and Physical Coh- 
stants ” the absolute results obtained by Mr Macfarlane are given 
as the “‘xesults of experiments on the los of heat from blackened 
and polished copper in an at atmospheric pressure,” fnd no 
reference 1s made either to the shape o1 to the size of the céoling 
body * 

[Wevember 19, 1891 Since this pape: was sent in to the 
Royal Society a new edition of this book has appeared, and, in 
consequence of a suggestion made to Prof Everett, the word 
“balls” has been added after the word ‘‘ copper” m this new 
edition, as well as the following paragraph — 

“ Influence of Size According to Prof Ayrton, who quotes 
a table in ‘Box on Heat,’ the coefacient of emission increases 
as the size of the emitting body diminishes, and for a blackened 
gphere of 1adiys 7 centims may be stated 


0004928 -+ „0003609 
(3 7% 
The value of 7 ın Macfarlane’s experiments was 2 ”] 

The laws which govern the loss of heat from very thin cylin- 
ditcal conductors have not only considerable scientific interest m 
showing how the shape ofa body affects the convection currents, 
but they are of especial importance to the electrical engineer inf 
connection with glow lamps, hot-wire voltmeters, fuses, &c We 
therefore thought it desirable to ascestaip the way inwhich the 
Jaw of cooling for thick wnes, which involved the diameter raised 
to the power three halves, passed into the law for the cooling ef 
thin wires, involving only the first pow®r of the diameter For 
this object, the igvestigati8n described in the paper was com- 
menced at the beginning of 1888, and the emissivity was 
measured of nine platinum wnes, having the diameters of 1 2, 
20,29, 40, 60,81, 93,111, and 14 mils, or jhousandths 
of an inch 

Suspecting that some of the published res@lts on the currents 
required to fuse wires had been much influenced by the cooling 
action of MMe blocks to which the ends of the wires were @tached 
we started by making a calculation of the length necessary to 
give to oui wnes, so that the loss of heat by conduction sHould 
not introduce any important enor into the determination of the 
emissivity To do this ıt was necessary to calculate the dis- 
trıbulion of tempeiature along a wne through which a steady 
cuilent was flowing, and from which heat ‘was lost by radiation 
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sonvectiom§ and c@nduatioa, and it was fortnds necegsary to 
mprove on the c¢alcwPaion cne of us had published on this 
subject inthe Zvecigecean f 1879, by taking into account the 
tact that the emissivity, as well as the thermal and electric con- 
jucting power, of thegwire differed at different poimts mn con- 
sequence of the difference of temperature e 

Until we had completed the experiments described ın this 
paper, we cowfld, of course, onby employ in this calculation values 
chat we had guessed at gs being something near th@ truth for 





che emissivity of platinum wire for different diamet&ys and at , 


lifferent temperat@res Hence, after the completion of the ex- 
serments, we took up the mathematical investigatio§ again, 
substituting for the emissivity such a function of the dialheter of 
he Wire and the temperature of the point as we had exp@iment- 
ily found it to be Section IV of the paper contains the in- 
vestigation by which we finally arrived at the calculdfed dis- 
axtbution of temperfture dfong the wire? and we have to express 
yur sincere thanks to Prof Hemiici (whom we consulted as to 
he best metho of practically solving the rather complex 
lifferentyal equation arrived at) for the warm ın erest that he has 
aka, in the mathematical treatment of the subject, and for the 
nany suggestions which he has made, and which have enabled 
Š to arrive at the mathematical solution given in the paper 

Eachgwire to bë tested was stretched along the axis of a hori- 
contal water-jacketed cylinder 32 5 qn long, 7 62 cm external 
ind § 8cm anternal diameter, the mner surface of which was 
dlackened and kept at a constant temperature by a stream of cold 
vater flowing through the jacket The rate at which heat was 
ostby any one of the wires was measured hy the product of 
he current passing through it into the P D (po.ential difference) 
nafatained between its ends, while the ratio of the P D to the 
uurient gave, the resistance of the wire, and, therefore, its 
empergture Experim@pts weie in this way made with various 
urrents flowing through each of the nine wires 

As the variation qf resistange with temperature 1s kné@wn to 
‘ary with different specimens of platinum, experiment’ were 
@parately made to determme the actual law of variation of 
esistance with temperature up to 300° C for each piece of wire 
hat had been employed in the emissivity experiments 

“In this later determination various thermometers were used, 
nd the subsequent comparison of these thermometers with a 
Sew standard thermpmeter involved a vast amount of labour, 
rom fhe fact that it 1s, orat any rate was not possible three 
‘ears ago, to purchase from the Kew Ob-ervatory a standard 


hermometer reading from, say, 200° to 300” C , with a short, ! 


vide chamber at the base in which the rgercury expanded below 
00° C All that could be obtained was a long thermometer 
vhich had been carefilly tested between o° and 100° C , and the 


e. 
Diameter of wne in 
ry sc 


m 
ur 


semaimder ©f whose tube had been? gimply calibrated fo? 
t when we* è 


uniformity of bore, The consequence was t 
' desired to compare ne of our thermometers reading, say, from 
209” to 300° C., with the Kew standard, their bulbs were verg 
| farfapart when boh we% ®nmersed in the otl-bath, and with 
th@ tops of the mercury columns just above they surface of the 
oil® A shor? cescription 1s given in the paper of the devices 
employed to overcome his difficulty, and which efabled an 
į accurate comparison to be made between the thermometers ® 
On examining the curwes, accompanying the complete @aper, 


which show the emussifity for eich temperatuie for each gf the 


mne wires, we see that— 
(1) For any given temperature the emissivigy 1s the higher the 
| finer the wire o ° s 
| (2) For each wire the emissivity increases with the temperature, 
and the rate of increase 1s tht greater the finer the wire For 
‘ the finest wire the rate of increase of emissivity with temperature 
1s very striking e 
(3) Hence tne effect of surface on the total loss of heat (by 
radiation and convection) per second, per square centimetre, per 
| °C excess temperature, Increases as the temperature 1ises 
On comparing the loss of heat from the wire of 1 2 mils 
diameter when at 300° C with that fiom the wire of 6 mils 
; diameter when at 15°C , both being in an inclosure at 10°C , we 
' see that the former loses per square centimetre of surface per 
second not 


O — 
3097 SA or 58 times 
—10 


as much heat as the latter, as ıt would 1f the emissivity were the 
same , but,*instead, 
60 x 58, or 3840 times 


a# much heat , arising from the fact that the emissivity—that 1s, 
the number of calories (gramme C °) lost per second, per square 
centimetre of sarface, per 1° C excess temperature—of the 1 2 
mil wire at 300°C is 60 times as great as that of the 6 mil wire 
at 15°, the emissivity of the latter wire varying very rapidly 
near 15°C 

From the curves which accompany the complete paper, each 
curva giving the variation of emissivity with temperature for a 


ı particular wne, the following table has been drawn up, giving 


the emissivities of the various wires at eight useful temperatures, 
and it will be ooserved that, in consequence of our investigation 
having been made on wires of which the thickest was thinner 
than the thinnest ever previously used in absolute determinations 
of emissivity, tie emussivities we have experimentally obtained 
are far greater han any previously arrived at 
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The wire of 4 mils diameter i» omitted from the table, a» the experiments showed that ts specific resistance was much greater its temperature 
Sefficient much smaller, and, its emissivity much smatler than if ıt had been of platinum This piece of wire probably, therefore, contafhed ind um 


e silver 


° 
We find that the emissivity of thin plaunurfi wires of different 
rameters at the same temperature can be very fairly expressed 
y a constant plus a constant into the reciprocal of the diameter 
fthe*wire For example, we find that 
° 

At 100° C ¥ = 0 0010360 + 0 012077687}, 

n 200 4, £ = OO0OTIII3 + O aI43028a-+, . 

yy 300 ,, £ = 0 0011353 + o di6o84 d°, 


mnn 


1) 
= 2) 
= 3) 
vhere*d ıs the diameter of the w.re in muls, or thousandths of 


ninch 
The statement, not unfrequently made, that the current 
equired to maintain a wire of a given material at a given 
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temperature above that of the surrounding envelope 1s pro- 
@ortional to the diameter of the wire iaised to the Power 
three halves, 1s equivalent to stating that the emissivity 1s 
mdependent o” the diameter Now from the three formule 


_ U), (2), (3), given above for e, we may conclude— 


That for a temperature of 100° C the value” of d yp the 


formula 
e == 0 0010360 + O 01207764- 
© 


must be sometbeng like 220 mils, or § 6 mm, in order that the 


© neglect of the second termgnay not make an erro: in ¢ of more 


' than 5 per cent., and something hke 1 15 mch, or 29 3 mn®, if 
ghe error is not to exceed I per cent e e 


_ 
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» That for a temperature of 200° C the value of d nm the | Mr Degar A Smith,’ cofitaming abso tioħs of nefy species c 
formula p 4 Shells from New South Wales, New’ Guinea, and the Carolin 
¢ = OOOLIII3 + O 0143028d~! and Solomon Islands, based on specimen lately peesented t 
bd å 9 ry the British Museum by Mr John Brazier, of Sydneye— Lor 
must be something lıke 244 mils, or 6 2 mm, ın order thatthe | Vgalsingham gave an account of*the *Microlepidgptera of th 
neglect of the®econd term may not make an errog in ¢ of rforee| West Ind,2s, based primarily onethe collections made in $1 
than 5 per cent , and something dike 1 28 inches, or 32 5 mm , | Vincent fod other islands by Mr H H Smyth, under th 
the error 1s not to excted I per cent. e ° directionfof the joint Committe@of the British Association an 
Aye that for # temperature of 300° C the value of g in the | the Royfl Society for the exploration @f the Lesser Antilles —. 
formla e aa commuyication was read from M E Simon contaming the firs 
e e = 0 0011353 + 0 01608404 portionf of an account of the Spiders of the island of Si 
Vince, based on specimens obtained wndeg the direction c 
must be somethiag hke 267 miy or 68mm, m order that the | the sahe Committee —A communication was read from Nr H 
neglert of the second term may fiot make an error ın ¢ of more | Nevil urging the ımportance of founding an experiment: 
than 5 per cent , and something,like 1 39 .nches, or 35 3 mm , | Zoolohical Station an the tropics, and advocating the claims < 
if the error 1s not to exceed I per cent Trincomalee in Ceylon, for such anginstitytion —Dr Johnso 
Generally, then, we may conclude that to assume that the Symington read a paper on the nose, the organ of Jacobsor 
emissivity 1s a constant for wues whose diameters vary from a | and the dumb-bell shaped bone im the Ornithonhychus —Mr A 
small value up to I inch 1s to make a large error in the case of | Gmith- Woodward re@a a paper on a Mammafffn tooth from th 
the greater number of the wires, and ah error of hundreds per | Wealden formation of Hastings, being the first teace of 
cent an the case of some of them Cretaceous Mammal discovered in Europe This remaa€abl 
Using the formula (3) which we have arrived at for deter- | fossi] the author was inclined to refer provisionally to the genu 
mining the emissivity of platinum wires of different diameters at | Pi, 0,qn/ax of the Purbeck Beds, and to call Plageaulex dawson 
300° C , it follows that to maintain a platinum wire 0 75 mil in | after its discoverer —-A communication was received from Mr C 
diameter at 300° C would require a current density of 331,000 | Davies Sherborne, giving an exact¥account of the dates of issu 
amperes per square inch , and, if the emissivity of a copper wire | of the parts, plates, and text of Schreber’s ‘Saugethieie 
of the same diamete: and at the same temperature may be taken | Great difficulties in synonymy had arisen from previously 1m 
as being the same, it follows that to maintain a copper wire perfect knowledge of these dates 
o 75 mil in diameter at 300°C would require a current density -a 
of 790,000 amperes per square inch ù December 1 -~Mr Henry Seebohm in the chair —Mr 
Sclater exhibited a specimen of a Shearwater obtained “nea 
November 26 —“A New Mode of Respiration in the | Sydney, and brought fiom Australa by Prof Anderso 
Mynapoda” By F G Sinclair (formerly F G Heathcote), | Stuart This specimen had been dgtermmed by My Salvi 
M A, Fellow of the Cambridge Philosophical Society ° to belong to Pufinus gavia, a New Zealand species nc 
The Scutigeridze respire by means of a series of organs arranged | hitherto known to occur m Austgalia —My Secbohm exhibite 
in the middle dorsal lme at the posterior edge of every dorsal | and rade remarks on specimens of severaj very interesting bud 
scale except the last recently obtained in Leland Amongst these was an examp 
Each organ consists of a sht bounded by four cuved ridges, | of the Yellow-biowed Warbler (Phylloscopus super cilrosus 
two at the edges of the slit, and two external to the latter The | obtained on the Tearaght Rock, the most westerly station 1 
slt leads into an air sac From the sac a number of tubes are | Europe —Dr E Hamilton exhibited a specimen of the Rèd 
given off , these tubes are arranged ın two semicircular masses | breasted Smpe of North America (Macro: hamphus griseus) 
The ends of the tubes project into the pericardium in such a | obtained in Scotland -Mr W B Tégetggeier exhibited som 
manner that the ends are bathed in the blood and aerate it Just | specimens illustrative of the abnormal form of the bill fn bird 
before ıt 1s returned into the heart by means of the ostia In | caused by injuries to that organ during Jife,—Mr A 
the living animal the blood can be seen through the transparent Boulenger read some notes on specimens of Reptiles fron 
chitin of the dorsal surface surrounding the ends of the tubes, | Transcaspia recently e@cceived byethe British Museum, anı 
and in the organ and surrounding tissues cut out of a Scutigera | pomted out that examples of several well-known Indian specie 
directly it is killed the blood corpuscles can be seen clustering | occurred im this collectionmA communi@ation was read fion 
round the tube ends If the mass of tubes of a freshly killed | Miss E M Sharpe containing the second portion of her de 
specimen are teased out under the microscope in glycerine, they scriptions of new Butterflies from Brush East Africa, collecte: 
can be seen to be filled with air The tubes each branch several by Mr F J Jackson during his recent expedition —Mr A D 
umes Each tube 1s lined with chitin, which 1s a continuation | Michael read a paper upôn the association which he hac 
of the chitin of the exo-skeleton Each tube ıs also clothed | observed between certain Acarines of the family Gamasidee anc 
with cells, which are a contfhuation of the hypodermis The | certain species of Ants The author cameto the following con 
fubes end m a blunt point of very delicate chitin clusions (1) that there 1s an association between som: 
I therefore hold that jhe respiratory organ in Scutigera holds | Gamasids and Ants, (2) that a species of Gamasid usuall: 
a position intermediate between the tyacheze of Myriapods and | associates with one or two specie of Ant preferentially , (3 
the lungs of Spiders Ihold with A Leuckart (Zertsch fu? Wiss | hat the Gamasids of Ants’-nests are not usually found else 
Zool, vol 1 p 246, 1849, “Ueber den Bau und Bedeutung der | where, (4) that the Gamasid abandons the nest if the Ant does 
sog Lungen bei den Arachniden”) that the trachee have | (s) trat the Gamasids hve upon friendly terms with the Ants 
developed into th@lungs*of Spiders and Scorpions, and I think | (6) that the Gamasids are not true parasites, (7) that they di 
that the organs in question form a series of which the lowest | not gyure the Ants or the young , (8) that the Gamasids wil 
term are the trachez, the next the organ of Scutigera, then the | eat dead Ants, and are probably either scavengers or nressmates 
Jungs of Spiders, and then of Scorpions —A Eala a mas read from Mr Edward Bartlett con 
taming an account of the specimens of Rhinoceros TYm Borne: 
Rae the Society, ee ee A Gunther, | coniained 1n the Museum af Sarawak —A communication wa 
F RS, Vice President, in the chair —The Secretary read 2 | read from Mr T T Somerville, of Christiana, containing note 
report@on the additions that had been made to the Society’s | on the Lemmin (Myodes ¢emmius) 
Menagerie during the month of October 1891, and called special £, 
atte@tion to the following a young Buffon’s Skua (Sver coras sys AnthropologicalInstitute, November24 —-E W Brabiool 
pur asitzeus), captured near Christchurch, Hampshire, and prè- | Vice-President, in the chair —A pape: on the perforated stones o 
sented by Mr E Hart, and a Land Crab (Geocascenus rts icola) | South Africa, by H Mitford Barber, was read -An account of th 
from the island of Fernando de Noronha, brought home and | Simikameen Indians of British Columbia, byMrs S S Alhson 
presented by Mr D Wilson-Barker —The Secretary read a | wasread The tribe at present inhabiting the upper valley of th: 
lette? from Ds G Martorelli, of Milan, imclosing a coloured | Similkameen are immediately descended from a small band o 
drawmg of both sexes of a hybrid Duck bred m the public Garden j| the walle Chilcotins, who established themselves in fhe uppe 
of Milan, betWeer gania ruhna 8 and Anas boschas 9 — valley of the river about a hundred and fifty years aga, an 
Mr G A Boulenge: gave an account fof theevarious forms of | mtermarried with the Spokans ‘They have much deteriorated 
the Tadpoles of the European Batyachians, and a statement of ẹ both physically and mentally, within the last twenty years, an 
th@ characters by which the different species may be distinguished | are rapidly becoming exuunct The average statue of the mei 
in this stagesof their existence --A communication was read from 1s about 5 feet 6 inches, their frames are lithe and muscular 
. . 
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and their movements quidle and graceful Then gomplexion 1s | of the Keuper, and discusses the age of the saifdstones con“ 
very lightp and thefhave snfall hands and feet he colou of | taming vertebrate €emains discovered by Messrs Whitaker 








their hair varies from jet-black to red-brown, and 1h some cases 
it 1s almost turly The} ar@born horsemen and c&pital shos 

The sharp horns of the mountain goat were formerly fixed on 
shafts of hard wood and used as spears both in h 
warfare , stone knives and hatcRets were also used TI 
dwellings of the Similkd@meen Indians were made of mats of 
cedar bark, manufactured by the Hope Indians, whi 
thrown over a circilar frame of poles The winter hou 
simply pits dug 19 theground and roofed with poles an 
All syk as supposed to be the work of an evil spir§, who 
éasteffCd on a victim and hung on, drawing away his hfg, until 
charmed away by the doctor, who worked himself into a Jtate of 
frenzy, singmg and dancing while he ws trying to lure 
spirit from his patient Many of the medicine-men exercise strong 
mesmeric powereover their patients, and they use several herbs 
as medicines, tlffir panacea for all ills, hdwever, 1s the vapour- 
bath When an Indian died he was laid out in state on a couch 
of sl@ms , everything put on the body was new, his bow and 
agos were Jaid at his side, along with his kmfe His 
friends then assembled round him to feast, and when the feast 
was over his friends advanced, and taking his hand bade him 
farewell Immediately after a funeraé takes place the encamp- 
ment 1s moveti, Jest the spint of the deceased should revisit 1t 

A widow or widower is forbidden to eat meat and certain 
vegetables for a month, and must wear quantities of spruce bush 
Me their shirts, next their skin Cannibalism was never 
known among the Similkameens In the mountain is a certain 
stone which ıs much venerated by the Indians, and it 1s said 
that striking 1¢ will produce rain Polygamy was allowed, and 
if the hesgband and wife®tired of each other, the price of the 
woman, or its equivalent, was returned by her father or guaydian, 
and the parties were hen free o contract another matrimonial 
alliance , but adultery? though it was generally compromised, was 
sdinetimes punished by cutting off the woman’s nose or splitting 
her ears Occasionally sick persons were buried before they 
were quite dead, and a good deal of infanticide was practised 

The author has not found these Indians to be thieves, and gives 
-hem a general good chayacter ın other respects 

a 


» 

Geelogical Society, November 25 —-Sir Archibald Geikie, 
F RS, President, in the chair — The following communications 
were read —On the os pubis of Polacanthus Foxt, by Prof 
I G Seeley, FRS Hitherto the eviftence of the systematic 
rosition of Polacanthe:s has not been very precise The author 
ras detected the missing pubis as an isolated specimen This 
1e regards as the anterior portion of the left pubis, and appends 
| fall description of the bone He furthermore gives a critical 
count of our knowledge of othe» pelvic bones of the genus, 
nd 1s led to associate Agathaumus, Crateomus, Omosaurns, 
nd Polacanthus in near alliance, in the Scelidosaurian division 


£ the Order Orntthischea —A comparison of the red rocks of* 


he South Devon coast with those of the Midland and Western 
Jounties, by Prof EflwardeHiull, F Re ‘The author believes, 
nth Dr Irving, that the red rocks of Devonshire are re- 
iesentatives of the Permian and Trias which occupy so large 
portion of the district boidering Wales and S&lop, and 
hich extend into the Midland Counties, and commentseon the 
smarkdble resemblance between the representative beds on 
ither side of the dividing ridge of Paleozoic rocks Which 
nderlies East Angha and emérges beneath the Jurassic strata 
1 Someraetshire Hee bélieves that the breccia forming the 
ase of the series in the Torquay district is a representative of 
%% Lower Permian divygion, but differs from Dr Irving, m 
signing the red sandstones and mays of Exmouth to the Tras, 
ad not to the Permian as that author has dome He compares 
1em with the Lower Red and Mottled Sandstones, and regards 
1e Marls as of local ongin, thus causing the beds to diverge 
om tye normal type The Budleigh Salterton Pebble-beds, 
ith oveilying sandstones and pebbly beds, he assigns to the 
orizon of the Pebble-beds of the Midland area, and points out 
at fossils of Silurian and Devonian types occur in the pebbles 
' both areas The Upper Division ef the Bunter is well shown 

Sidmouth, and the author takes a calcareous breccia, two feet 
ack, which 1s found in the cliffs, as the basement-bed of the 
euper division —-Supplementary note to the paper on the 
Red Rocks of the Devon Coast-section,” QJ GS, 1888, by 
eRev A Irving In this note the author accepts Prof Hull’s 





su 
ie ithstandwg the character of the organisms 


Macalfe, and Johngton-Ikve He brings forward evidence in 

ort of his view that these are really of Upper Bunter age, 
He adds new 
material in support of his cdhtention that the sands@nes and 
marls which Prof Hull’ a8signs to the “Lower, Bunter are really 
Permian , but he is inclingd to think that thé breccias (ip part, 
at least) pass laterally into the sandstones, and do not underlie 
them From this 1t follows that the break between the Permian 
and Tras of Devon 1s marked by the absence of the Lower 
Bunter of the Midlands, apd the author quotes remarks of Mr 
Ussher ın support of his Few tha? there 1s an unconformity at 
the base of the Pebble-bed Jn conclusion the author refers to 
the difficulties of ascertaming the exact age of the breccias, and 
notes that we cannot prove that the highest Carboniferous beds 
are present ın Devonshire He observes that there 1s no vahd 
reason why the great hreccia-sandstone series of Devon should 
not be the true equivalent of the Lower Rothhegendes both in 
time and position ın the sequence, and that some portions of 
them may be even older than the Rothhegendes of some 
districts He discusses the evidence furnished by the igneous 
rocks, and points out the abnormal position both for the British 
and German areas which these would occupy, if the breccias 
were of Triassicage The reading of this paper was followed 
by a discussion, in which Mr H B Woodward, Mr Hudleston, 
Mr Topley, Prof Boyd Dawkins, the President, Prof Hull, 
and the author took part 


December g—Sir Archibald Geikie, F RS, President, in 
the chair --The following communications were read —On the 
rocks mapped as Cambrian in Caernarvonshire, by the Rev 
J°F Blake —High-level Glacial gravels, Gloppa, Cyrn-y-bwch, 
near Oswestry, by A C Nicholson (communicated by W 
Shone) These gravels are found at Gloppa, and are situated at 
a height of from 900 to 1160 feet above sea-level, on the eastern 
slope of a ridge of Millstone Grit which forms the western border 
of the Cheshire and Shropshire plain The beds present the 
appearance of having been abruptly cut off on the north-eastern 
slopes The gravels are ın places much contorted, and false- 
bedding 1s frequent They contain numerous striated erratics 
Amongst the boulders are Silurian grits and argillites, granites 
lke those of Eskdale, Criffel, &c, Carboniferous rocks, Lias 
shale, and Chalk flmts The shells are often broken, rolled, 
and striated, but the bulk of them are in fairly good condition 
A list of the shells 1s given, including nine Arctic and Scandina- 
vian forms not now living m British seas, nme northern types, 
also found in British seas, two southern types, and nearly fifty 
species of ordinary British forms Comparative lists of the 
shells of Moel Tryfan and of tnose now living in Liverpool Bay 
are placed side by side with the list of shells from Gloppa 
The reading of this paper wasefollowed by a discussion, in 
which Dr Hicks, Prof Hull, Mr Shone, Prof Blake, the 
President, and the author took part Some remarks sent by 
Mr Clement Reid were read by the* Secretary —The subter- 
ranean denudation of ths Glacial Drift, a probable cause of 
submerged peat and forest-beds, by W Shone 


Royal Microscopical Society, November 30 —Conar- 
sazione —There was a numerous attehdanc® at this meeting, 
which passed off very successfully The following objects and 
instruments were exhibited —A~egalotrocha albo flavicans, by 
Mr F W Andrew —¥Foraminifera from the London Clay, by 
Rev G Batley —Amphipleura pellucida, drachnodrscus Ehren- 
bergi, Polycystine from Barbadoes, a microscope with new 
substage focussing arrangement, by Messrs R and J Beck — 
Foraminifera from the Chalk, by Mr E T Browne —yaline 
Foraminifera from the Folkestone Gault—viz Vetrrwebdina 
goas: n sp (Chapman), V /eves, Sol , Polymorphina Or bigntt, 
n var cervicornts (Chapman), by Mr F Chapman —A 
thickened nodule of Nitella translucens, by Mr E Dadswell — 
Volvox and Batrachospermum ın saturated solution of common 
salt , diatom structure in medium (Br Anty, Br Ars,, Pipergneq}, 
by Mr J E Ingpen —Filarza sanguinis homers (diurna and 
nocturna), prepared by Dr P Manson, Bacus anthrax in 
lung, microscopes with new focussing aftaffgement to substage, 
by Messrs John$on —LZfustylts flavieans, Lophopus crystallenus, 
Argulus foliaceus, by MreR Macer —Transverse section, of 
fertile head of Ægu:setum arvense showing spores and elators in 
yin, section of Piha grand:flora showmg reticulat and pitted 


termination (seg above) of the breccia at Sidmouth as the Base | cells, by Mr G E Mäinlarid -~Hoplophora carinata vw pul- 
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chersina, a South Europear mte, by Mr ÑA D Michael — presenting thd sister University of Gxford He had noticed that 


the” absorption of the 


Photographs and drawings illustratin: 
tubeicle and othe: bacilli by the Gehocyt&, photographsfof 
micio oiganismg in dental caries, by Mr J H Mummery 
Eshibitiog of natural history objects with the proj@ction mic¥o- 
scope, monochromatic ligkt apparatus for, micros@ppic work, by 
essrs E M NelsonandC L Curties —Phagocytes inclosing 
tuberc® effusion fiom dorsal lymph saceof frog, by Mr Pound 
a Chw 1 pfield 1 hombordes m dalfam, witha new y's apochiomatic 
homogeneous unmersion 14 NA, by Messrs Powell and 
Lealand —A colle@tion of different species of Rotifera, by Mr 
C Rousselet —Photograph of a Sewesipparatus for measuring 
diawings made with the camera Jucida, by Sir Walter Sendall, 
K C M G —Petrological slides, transparencies of rock sections, 
Foraminifeaa, &c, by Mi G F Smith —Staich from potato 
fruit under į} inch, with polariscope, by Mr W T Suffolk — 
Photogiaphs of Poéura scales, by the Hon J G Veieker — 


Section of passion flower, by Mr J ) Vezey —Blight of grape | 


vine (Phylloxe: a) , Bacillus malier (glanders) , Pacimian corpuscles 
in mesentery of cat, chlorophyll of moss, Diatomacee fiom 
Jutland, a slide containing 100 species of Pleusosygma, by 
Messrs Watson 


Entomological Society, December 2 —The Right Hon 
Lord Walsingham, F RS, Vice President, m the chair — 
Dr D Sharp, F RS, exhibited and commented on a number 
of pnotographs of various species of Luranzde belonging to M 
René Oberthur —Mr C G Banett exhibited specimens of 
local forms and varieties of Lepidoptera, taken by SM Percy 
Russ nea: Sligo, including Prezs nap, var near dr youre, 
Anthochaits cai damnes (male), with the orange blotch edged 
with yellow, and yellowish forms of the female of the same spg- 
cies , very blue forms of Polyommatus alsus, males of P alexis, 
with the hind margin of the under wings spotted with black, and 
very handsome forms of the female —The Rev S St John ex- 
hibited two specimens of Zycena argrades, taken in Somersetshire 
by Dr Marsh m 1884 , three specimens of Dezlephela euphoria, 
bred from larve found feeding on Auphordia parahas on the 
Cornish coast m September, 1859 , anda series of various ferms 
of Anchoceles pistacina, all tahen ina garden at Arundel Lord 
Walsingham, F RS, Mr Barrett, and Mr McLachlan, 
F RS, took part in the discussion which en ued —Mr Jenne: 
Weir exhibited and made remarks on two daik specimens of 
Zygana minos which had been caught in Carnarvonshire He 
remaiked that the specimens were not 1epresentatives of com 
plete melanism, and suggested that the word ‘‘ phism ”-—from 
pads, dushy—would be a correct word to apply to this and 
simular departures from the normal coloration of a species — 
Mı C J Gahan exhibited specimens of the common ‘‘ book- 
louse,” Aty opos pulsatorta, Fabi , which he had hemd making 
a ticking noise similar to that made by the ‘‘ death watch” 
(gnobium) —Mr B A Bower exhibited the following rare 
species of Micro Lepidoptera  Spzelonota pauperana, Frol , 
Gelechia osseella, Stn , *Chrysoclysta bimaculella, Haw , and 
Alachista eengilella, Fisch —Mr R Adkin exhibited a variety 
of Anthocharis cardamines, and one specimen of Sesra 
scoliæformis bred from a larva found at Rannoch —Mr G T 
Baker 1ead a papeg entitled ‘‘ Notes on Lycena (recte Thecla) 
vAymutts, tengst æm, and prettosa” A discussion followed, 


in which Lord Walsingham, Captain Elwes, and Mi Baker took ' 


part —Mr F Merrifield read®a paper entitled ‘‘ The effects of 
artificial temperature on the colouring of Vanessa urtice and 
ceitain other species of Lepidoptera” The author stated that 
both brodts of all three species of Selenza, Platypteryx falcataria, 
Vanesy u tice, Bombyx quercus and var callune, and Chelona 
caja were affected by temperature in the pupal stage, the lower 
temperature generally producing the greater intensity and 
darkness of colour, some of the Vanessa urtice made a nea® 
approach tothe var polas zs of Northern Europe A long discus- 
sion ensued, im which Mr E B Poulton, ERS, Prof 
Me dcla, FRS, Mr Barrett, Mr Jenner-Weir, and Lord 

algngham tagk part —-Mr W Bateson read a paper entitled 
“On the variation in the colour of the cocoons of Æ? zogaster 
lanests 1s and Siu nga gar pim,” and exhibited a laige number 
of specimens in illustration of the paper Lord Walsingham 
congratulated Mr Bateson on his paper, and on the 1atelligent 


cay: and method shown ın his experifnents, and said that he was |° 


glaq to see that at Cambridge there was an entomologist ready 
to enter this interesting field of investigation, and perhaps ab 
e sme future day to contest the palm with Mr Poulton as re- 
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the larvæ of f car prez, if left n à box with dead food, and 
probably pafially starved, made a light-coloured cocpon , but 
th when tHe cocoon was made undef natural cofiditions, on 
living foodgplants on the moors, 1t Xas of a dark colour Mn 
Poulton af Prof Meldola contiqued the discussign t 
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Linnefin Society, December 3 —Prof Stewart, President, 
ir —The President announced the recent bequest by 
ir George MacLeay, K C MG, of a marble bust of 
his fatlfr, the late Di Wiliam Sharp Mackheay, formerly a 
Fellowgand Vice-President of the Society ~The Rresident,then 
d a series of specimens of a South American Dt‘!om 
the extremes of variation of colour observable within 
the limits of a single spgcres —Mi $ E Harting exhibited a 
photogiaph of an abnormally situated nest of the chimney 
swallow (Arundo 1ustıca), which had been budt for the second 
time on a swinging hook in an outhouse ànd made some 
remarks on three recorded cases of swallows nesting 1m trees, a 
} most unusual habit —The Botamical Secretary read a papet by 

Mr W West, on the Fresh-water Algze of the West of Irelang, 
| and exhibited by way of illustration a number of preparations 
under the microscope, and a series of beautiful drawings by the 
author The paper was @riticized by Messrs A W Bennett 
and E M Holmes, both of whom testified to thé excellence of 
the work done and the value of the drawings —The Zoological 
Secretary next read a paper by Dr W H Strachan, on the tick 
pest of Jamaica, which was characterized as of so serdi 
nature as to demand investigation by entomologists, with a 
view toa remedy An interesting discussion followed, mn which 
Mr D Morris gave a variety of details from persofial experience 
during a residence of some years in Jamaica, and Mae A D 
Michagl pointed out the generic characters of certain West 
Indian ticks which were hkely to fnclude th@se found in Jamaica 
by Dr Strachan The question of remedy for this plague was 
discussed by Dr John Lowe, and Messrs T Chusty, È 

Bieeze and T J Briant 
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Philosophical Society, Novembtr 23-—-The following 
communications were made —The self-induction of two garallel 
conductors, by Mr H M Macdonald The well-known ex- 
pression for the self-inauction of two parallel wires (Maxwell, 
§ 685) holds only for the case when yeither of them js magnetic 
For the case when both wires are magnetic, the value of the co- 
efficient is found, in this papei, in the fornt of an infinite series 
This series can be expressed ın finite terms when only one of the 
wires 18 magnetic, and then gives 
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, where zp 1s the permeability of the surrounding media (viz 
usually unity), æ the radiys of the magneticawire of permeability 
p, 2’ the radius of the other wire, and å the distance between 
thir lines of centres The effect of the magnetic quality 1s ex- 
hibited byemeans of numerical tables —-The effect of flaws on 
the strength of materials, by Mr J Larmor The effect of an 
air bubble of spherical gr cylindrical form im icreaging the 
strais 1n its neighbourhood was examined , and it was suggested 
that the results might be of practical service 1n drawing general 
conclusions as to the in4uence of Jocgl relaxations of stiffness of 
other kinds In particular, a cavity of the form SMa narrow 
| circular cylinder, lying parallel to the axis of a shaft undgr 
torsion, will double the shear at a ce®ain point of its circum 
ference , and the effect of $ spherical cavity will not usually be 
very different If 1s assumed in the analysis that the distance of 
the cavity from the sm face of the shaft ıs considerable compared 
with its diameter, so that the influence of that boundary may be 
left out of account in an approximate solution ~-The contacts ot 
certain systems of circles, by Mr W Mc@ Orr —On_ liquid 
jets, by Mr H J Sharpe The problem 1s treated by the 
method of Fourier series , . 


DUBLIN 


Royal Society, November 18—Piof A C Haddon, 
President of the Scientific Section, m the chair —An analysis 
of ¢he spectrum of sodium, by Dr G Johnstone Stoney, 
ERS The position of the lines which present themselves 1 
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the spectrum of hydrogen gre given, or approximately given, by | The investigation shows that ən series P afd series S of R 
Balmer’s*law, viz s the sodium spectıám, the curve of natwe ıs not an exact hypar- 
#5 F 4 la, but a curvehight¥ less curved in the neighbourhood of tts 
r Sided Ca . rtex It also indicates that there 1s probably a lne ın thesodium @ ° 
. e @| sBectrum, belonging to series P, at or a httle Iess than the wave- 
‘where 4 = 284 263 In this formula # becomes tiẹ oscillation | length2130 -Mr J Jol exhibited and described a shifter for use 
frequency of the giccessive hnes, when for sz we Wute the m- | m stellaı photography This shutter enables gny bright star in he ° 
teger numbers 3, 4,5, Žec Similarly, Profs KayserQ\nd Runge | field of the telescope togbe covered at will, so as to secure better 
have found that A, B, and C can be determined o that the | definition The shutter is a snfall watch-spring magnet, gdjust- ‘ 
empirical formula, able to any part of the field, and pivoted so that it can be’ 
(Shuai rotated by the action of a current which grculates round the 
= me m” field m a narrow coil owe position of the magnet the star 
1s exposed, in the other covere? A modification for parallax 
shall approximately 1epresent the positions of the lng m any work, suggested by Mr A A Rambaut, and used at Dunsink 
one of the three series thet present themselves in the Spectia of Observatory, has the magnet and coil to one side of the field, 
the other hght mdhad elements-—Li,°Na, K, Rb, Cs These and the shutter, whigh 1s carried on a needle attached to the 
formule have gn important physical meaning They indicate magnet, fixed in the centie of the feld There ts no vibration 
that z ıs a funeston of 1/7, m other words, that although the | in these shutters, owig to the small mass of the moving parts 
periodig times of the successive rays aie not themselves a funda- | In the first form, the current in the one coil may control 
meatal period with its harmonics, as 1s the case with the vibra- shutters placed in any part of the field of the telescope, so that, 
tions that give rise to musical sounds, they in some way depend | „f desnable, more than one star may be covered —Prof T 
on an event of this simple character which is going on in the | Johnson described the structure and function of the peculiar 
molecwes from which the spectrum emanates Balmer’s law swellings (callosities) of Metophyllum versicolor, Flav, and 
may be represented by a very simpl@ diagram which places this pointed out the beaamg of his observations on the specific char- 
relationshipan evidence Diaw the parabola acter of WV ver secolos , and Schmitz’s views on the structure of the 
t Floridean thallus —Mr E W L Holt read a hst of the rarer 
J = ~(k- x), shore and deep-sea fishes obtained during the cruise of the s s 
a 4h ffarJequin on the west coast of Ireland (1891) One fish, 
anti place its axis horizontal Erect an ordinate at the distance | CE7 otha us squamosus (Gm L ), taken ım deep water off the 
& from the,vertex Double this out, and using its double Mayo et nk yN to he Peed fauna ee following er 
lngtias unl, set of ypon atthe harmonies 1/3, #/4, 1/5 | SOY tothe nsh faama av ony dynchus (Lann ), fom Soo to 
From each of the points so determined diaw horizontal lines to | $79 i y 
the curve these age the valugs of + for the successive*lines of (ont ), from shallow ioe A Mayo and Sees t 
E E coat to the ft hat | ee Canes e an a ae 
e light monad elements, H, Li, Na, K, Rb, Cs, have a 
of them series of hnes whtch appear to belong to the same ed en Drees maranis (TD a pear alas tobi e gom 
general type, we are justified in assuming that Balmer’s law is i y AR t the form aalt inhabits httoral 
the simplest case of a general law which prevails throughout all ng Eh i ake i OTM; i nany fa h rung Seyll 
the light monads Hence, if the oscillatton-frequencies be | WaR ln P ney ei cae at oh an es at oms cy pun 
plotted down as thg hofizontal lines of a diagram constructed as ee es mas a Si + SUS UUSI 133; AERA ROTID YS 
aboy? with x = 2 and y = 1/m, the curve passing through the |“? us @glifinus, Conger vuigaris r 
ends of the lines in the othe: monads should be some curve of 
which the parabola 1s a particular case This may happen in PARIS. 
different ways, but the simplest hypqghesis ıs that they are | Academy of Sciences, December 7 —M Duchartre in the . 
hyperbolas or ellipses Accordingly, the author has tried this | charr —Reply to a note by M Besson on phosphides of boron, 
hypothesis in the cdte of the sodium spectrum, with the result by M Henri Mossan The author ports out that he re- 
that hyperbolas approximately represent series P (the princtpal | marked upon the reaction hetween boron and phosphorus in a 
series) and series S (the series of sharp lines), and that a para- paper presented on Apnl 6, 1891, and more fully described 
bola represents the third senes, series D (the series of diffuse | itg properties on July 6, 1891 He therefore claims priority 
lines) , and wath the futher interésting result that the only hne over M Besson, who first presented a note on the subject on 
in the sodium spectrum which has not hitherto fallen into its July 13 —On the theory of linear differential equations, by M 
place as a member of one or other of the three geries proves p André Markoff —On modifications of the adtabatism of a apn- 
be ın reality the first term of series S, with a value for z which | tracted gaseous stream, by M H Parenty —The vapour ten- 
1s negative instead pf positive The physical meaning of this ts | sions of cobalt chloride solutions, by © Georges Charpy The 
that the revolution gom§ on withur’ the molecules round that graphic representation bf the tensions at different temperatures ® 
elliptic partial which gives rise to this double Ime 1s inethe | Sf a solution saturated in the cold (containing 32 per cent of 
opposite direction to what ıt would have been if its. had been CoCl,) gives two right lines from 20° to 40°, and from 75° on- 
positive (see memoir by the author ‘On Doutle Lines in wards respectively, joined by a curves Eagh of these night"lines 
Spectya,” recently published ın the Transactions of te Royal | corresponds to a definite state of hydration of the salt, the 
Dublin Society) The equation of an hyperbola being e lower represents the tension of a red solution, the upper ofa * , 
. (a - x)? =°P( + r000 7°) blue one These results agree with those of M_Etard, but the 
ee ' interval of passage between the two states 1s from 40° to 75° 
the valu€§ to be attributed to the constants for series P of the instead of from 35° to oo as found by this observer, a difference 
sodium spectrum are approximately- explained by the use of saturated solutions m his experiments — 
og P = 3 3740300 Action on some metals of sodammonium and potassangnonium, @e 
@ = 3337 4120 e byM Joanms (See Notes )—Calculation of the temperature of 
6 = 1438 35 ebullition of isomeric ethers of the fatty acids, by M @ Hin- 
richs — Thermal data concerning active malic acid and potassium 
and their yalues for series S are— and sodium malates, by M G Massol The heat of solution of e 
log P = 2 5263843 the anhydrous acid 1s (per mol in 4 litres), — 3 31 Cal , heats 
a = 434 0587 of neutralization~-by K = + 26 23 Cal , by Na Œ + 24 86 Gal, 
. b = 108 514 5 heats of solution of the anhydrous salts e 
The equation of a parabola being * > CyH;O,K in 6 litres = -5 78 Cal 
: a bof e CaHaOs Ka in 8 litres = + 1 55 Cal 
° Bes A TOOD e"s C,H;0,Na in 6 htres = — 1 66 Cal 
the values of the constants for series D are— : C, H4O N& in 8 hires = + 1 78 Cal ° 
a = 244 93, à The heats of formation of the salts indicate that malic afid lies 
x . log = 0 04357. | between succinic and oxalic acids in the energy of its action —, 
NO. 1155, VOL. 45] P 
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The rotatory Bower of silk, hy M Léo Vignon —Ammonia in 

mospheric waters, by M Albert Lévy At*the previous meet- 
ing of the Academy, MM Marcanoean® Mutz gave the resugts 
of twenty estimations of ammonia in rain caught at Caracas, aid 
the mean (1 55 mgr per litre) was thought by M Muntz tobe 
higher tha@m that obtained in our lautudes M Lévy, however, 
shows that a higher proportion has bedh frequently obtained in 
France and elsewhere He has estingated the ammonia and 
nitricacid in all the rainfalls æ Monts®uris for sixteen years 
*The average number is 150 per year , and from these 2000 or 3000 
measures, a mean yeight of 2 2 mgr of ammonia per litre has 
been obtained —In which part alee par muscular system 1s 
inhibition produced?, by M° N edensky —The antennal 
gland of Amphipodes of the Orchestudal family, by M_Jules 
Bonnier ~-New hist of large Cetacea stranded on the Fiench 
coast, by MM G Ponchet and H Beayregard —On the para- 
sitic fungus of Lachuedium acridiorum, Gd, by M A Girad 
~—On the germination of grains of Araucaria Bidwell, Hook , 
and Araucaita brasthensts, Rich , by M Ed Heckel 


BERLIN 


Physiological Society, November 13-—Prof du Bors 
Reymond, President, ın the chan —Prof H Munk gave an 
account of further experiments made in his laboratory, on the 
effect on the larynx of section of the superior laryngea) nerve 
m the horse, and which had aga.n led as their result neither to 
paralysis nor atrophy of the laryngeal muscles —Dr Kruger 
having investigated the chemical constitution of Menm and 
hypoxanthin, finds that they belong to the unc acid group 
When treated with hydrochlone acid at 130°C , they yielded 
glycocoll, and by a more profound decomposition with brominep 
potassium chlorate, and hydrochloric acid, alloxanthin and urea 
were obtained 


Physical Society, November 20 —Prof Kundt, President, 
m the chair —Prof A du Bois Reymond explamed, starting 
from the discovery of electrodynamic rotations produced by 
alternating currents made by Gahleo Ferraris in 1888, how ,the 
rotation of the magnetic field 1s employed in the construction of 
rotatory current motors, and exhibited several forms of the 
instrument to the Society The principle discovered by 
Ferraris has undergone very material modification during its 
practical application, and has led to most interesting scientific 
results 

December 4 -—Prof von Helmholtz, President, in the chair 
—Dr Assmann described his asp.ration meteorograph intended 
for use m captive balloons —Dr | Wolff spoke on the per- 
manency of an accumulato: battery which had been standing 
for a year, until the fluid in it had evaporated to diyness, and 
which, on being recharged, almost immediately recovered its 
original strength 7 

e 


Meteorological Socigty, December 1 —-Prof Schwalbe, 
President, in the chair —Dr Assmann spoke on meteorological 
observations during balloon voyages and in captive balloons 
For the determination of temperature, humidity, and atmospheric 
presyre in a free balloon, the aspiration thermometer and an 
aneroid barometer suffice *Comparative measurements made by 
Rotch in Paris and in Berlin, durmg balloon voyages, showed 
that a Richards thermograph regords a temperature some 8° C 
higher than does a maximum and minimum thermometer, and 
the latter shows a temperature always 2° C higher than does 
an aspiratign thermometer In orde: to carry out prolonged 
observations on humidity during a balloon trip, three aspiration 
thermonfters must be combined, of which two are alternately 
moistened while the third is kept dry For use im captive 
balloos& self-registering instruments must be employed, whose 
construction, owing to the frequently violent vertical jolts of the 
balloon, presents considerable difficulty The speaker exhibited 
tracings which showed that these difficulties had been overcome 
by im, Temperature 1s recorded by a bent Bourdon tube 
filled with alcohdl, humidity by a hair hygrometer, and atmo- 
spheric pressure by an aneroid, all these instruments being 
placed in a space in Whidh aspiration is continuously kept up 
Each instrument records upon a cylinder which fotates once in 
about five hours The German Balloning Society proposes 
to nke simultaneous observations (1) in a free balloon, (2) 
with a®self recording apparatus suspended by a long cable from 
the cpr of the balloon, (3) with a second similar apparatus in a 
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pressure at fgir different air levels would be obtained *-Prof 
Sp@rer descyfoed the appearance of *two’groups of sùn-spots, of 
which one yas unaccompanied by afty disturbances of terrestrial 
magnetismf#while the other was followed by veay strong dis“ 
turbances š é 
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. BOTANICAL NOMENCLA TU. 


Revisi0 Coie Plantarum Vascularzum om 
Cellularizum quultarum, secundum Leges Non 


Jnternatrondles, cum Enumeratione Planigrum in 
Itinere Mund? collectarum Mit Erlauterurfeen von 

Kuntze Pp torr (London Dau and 
Co, 1891 ) 


HE importance ef this subject ıs so great, and the 
alteratyons made in this book so revolutionary (al- 
though the atffhor pretends to be guided by “international 
rujes ™, that a brief sketch of the recent history of plant- 
naming ıs desirable in order to render any criticisms of 
“the work generally intelligible , and it is all the more 
calle? for because Dr Kuntze specially attacks the 
position taken up by a considdtable section of English 
botanists 
From the time of the foundation by Linnzus of the 
inominal system of nomenclature, which cannot be said 
t@ have been consummated before the publication of the 
first editian of the “Species Plantarum” in 1753, down 
to wRhin the last 2@ or 30 years, matters proceeded with 
tolerable smoothness, thgugh some influential botanists 
did not scruple te ignore the published names ‘of their 
contemporaries, or alter them on the most trivial 
grounds, and there was almost universal laxity in citing 
“uthorities But the more critical mvestigation of the 
European flora especially, and to some extent also, per- 
haps, the tendency to multiply species, led to a more 
thorough examination of the hterature resulting ım the 
discovery tħat the same genus or species had often been 
described! and named by more thag one writer, the names 
being usually dsfferent Furthermore the limitation of 
many of the genera founded by Linnzus and others 
was greatly modified, some by narrower circumscription, 
others by amplification, accprding to the opinions and 
inclinations of the writers, and of course it frequently 
happened that different writers dealt with the same 
materials independently of, and unknown to, each other 
Some of these few genera and epecies were described or 
proposed in publications of merely local circulation and 
were overlooked by the majority of botanists, and others 
seem to have been purposely neglected , so that ın many 
, instances the current and commonly accepted, names 
were ‘of more recent pyblication than those of other 
authore» As therg appeared to be no way out of the 
practice of citing the author of a given combination of 
* generic and specifiagnames, it followed that the only fair 
procedure would be to adopt the name, and give credit to 
the man who frst published a change generally accepted , 


because the presumption was that ıt was always possible? 


ang usually probable, that the later author was aware of 
the earher pu®lication If an author published later 
than another, his names must be relegated to the syno- 
nymy Ths ıs all very well ue theory, and 1s not so very 
difficult to put into practice, so far as recent writers are 
concerned, once we have proved the identity of plants 
under different names, but when we come to the older 
writers, all sorts of doubts and ambiguities arise, and Ib 
seems muclf better to retain generic and specific names 
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that are as well gstablished aş a thing can be ın the un-° 


he struggle & nt&raty botanists to bring the law of | 

iority nto operation has, as will presently be shown, ° 
resulted In successive cħanges n nomenclature, each one 
carrying his investigations a httle further than his pr@de- 
cessors, and extendjig the, backward hmut of a@thority 
for the establishment of genera and species, urffil the 
whole thing has drifted into a lamentagle and undignified 
race between persogs who geal in dates, and are even 
prepared to make all sorts of evasions of ordinary rules 
in order to gratify their craze for reviving old names 

It 1s hardly negessary to say that these successive 
changes, apart from the great divergencies as to the 
limitations of genéra and species, have a most deterrent 
effect on the progress of the study of systematic botany, 
and make it ridiculous ın the eyes of persons who regard 
a name as merely a means to an end 

In 1867 a Botanical Congress was held ın Paris, to 
which botanists of all countries had been invited, and 
the most important subject discussed was botanical 
nomenclature Mr A de Candolle had drawn up a 
most catefully considered code of rules to govern botan- 
ists in their writings, and this code was submitted to 


pecs of tfe relative rank of vegetable organisps 
N 


| the assemblage of botanists, each rule being formulated 


and modified as the majority deemed wise Finally, the 
whole was printed and circulated The fundamental 
principle of these laws was priority of publication with 
adequate descriptions, and unfortunately it was made retro- 
spective, without any sufficiently defined statute of limita- 
tions For reasons of their own, the Kew botanists took 
no part m the proceedings of this Congress, whether 


wisely or not ıt would be difficult to determine, and fruit- ° 


less to discuss Of course, their position was open to 
comment and criticism, which have not been wanting , 
and Dr Kuntze, while expressing his admiration of the 
amount and quality of the work done at Kew, deplores 
the fact that little regard has been paid to 1emote and 
obscure priorities So far he ıs fair enough, but when 
he imputes unworthy motives to Bentham, he commits a 
great mistake, and does gr&vous injustice to the memory 
of a man whose sole aim was to advance botafiical 
science, and especially that ranch to which he had 


devoted his hfe, an which 1s most intimately bound up ° 


with nomenclature No doubt the authors of the “Genera 
Plantarum” failed to take up a large pumber of pulslished 
generic names , and not being bound down by the law of 


priority, they were not alwgys consistent, even from the * . 


point of view of expediency and convenience, as the surviv- 
ing author would readilyadmit But to suggest that they 
would not conform strictly to the rule of priotity because 
they would have to undo much of their own v@ork ıs as 
disingenuous as it is untrue The first volume of the 
“Genera Plantarum” was not completed till 1867, the 
“Flora Australiensis” was less than half done, and the 
“ Flora of British India” was not commenced, so that, if 
the authors had had a longing for change and gheap 
notoriety, they might have re-named a third of the flower- 
ing plants of the world But their%idea was to maintain 
genera and'’species, as they had been gradually built up, 
under current namés The opinion of the lag Mr 
Bentham on this point ıs clear from theefollowmg pas- 
sage (Journ, Linn Soc „X1x, p 19) in his “ Notes qn the 
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Gfamineæ”—the lase Òf the natural orders eÑborated 
Sfor the “Genera Plantarum” — 


jn local Floras Already at the clo 
of the last century and the commencement of th 
present dhe, several Continental botanists, proposed 
ne genera for anomalous European grasses, but 
these Were published in works evhich entered but 
little mto general circulation, and Were overlooked by 
Beauvois, Persoon, Willdenow, and other systematists 
Several of the sa®@e genera have since been re-estab- 
hshed, but under other nanæs Whié® have now been so 
long and so universally adopteds that they must be con- 
sideted as having acquired a right of presctiption to 
overrule the strict laws of puority It would indeed be 
mere pedantry, highly inconvenient to botanists, and so 
far detrimental to science, now to substitute Blumen- 
achia for Sorghum, Febschta for Cynodon, Santza for 
Polypogon, or Steghugia for Trioda” 


® Much has been done, however@for she “the eo 


It 1s idle to aigue that two or three peisons have no 
right to make laws , fot any corporation, however small, 
has that right, and ıs justified in exercising it if 1t has the 
power to cairy them into effect But, after all, the main 
question is, whethe: the Kew botanists acted in the interest 
of science in declining to be guided by the 1ules passed 
by anothe: body of botamists, and I think any unpreju- 


diced outside: would agiee that the) did, and that the | 


course events have taken has strengthened their posi- 
tion 

It should be remembered that most of the advocates of 
puority, and especially those advocates of almost un- 
qualified priority, such as Dr Kuntze, have no respon- 
sibility beyond literary accuracy, and even that cannot be 
maintained for such uncertain quantities as orders, 
genera, and species of plants On the other hand, the 
botanists of Kew have grave responsibilities towards the 
general public It ıs not too much to say that Kew is 
almost exclusively responsible for the botanical nomen- 
clatuie current in gardens, and in English and colonial 
literature dealing with plants or the products of plants, 
to say nothing of the vast named collections at Kew 
The labour of renaming the plants in accordance with 
the mvestigations of succesfive reformers would have 
beefi as nothing to the folly of doing so, though it would 
have been a herculean task, and a recuirmg task, as each 
older name was disinteired The idéa of giving a gar- 
dener, or a manufacturer, 01 any person interested in 
vegeteble products, one of these resuscitated generic 
names with a specific name tacked on to it by a person 
who has done nothing else eycept put his initials to it, 1s 
too absurd All the literature connected with the plant 
is under another name, all the figures likewise, and, one 
might addfall the persons almost who know anything 
about the plant, know it by the old name Yet, forsooth, 
we are asked to sacrifice everything that belongs to the 
present for the sake of a “ principle ” that involves endless 
confusion, and feeds the vanity of the living more than 3t 
honours the dead Of course priority in curient work 15 
a tofally different thing , but if it had been the intention 
of the promoters of the new “ Index to Plant Names,” on 
which Mr Dayd$n Jackson and his assistants have been 
engaged for some ten years, to restore these®old generic 
nam@, and enumerate the specie8 thereunder, it would 
now be necesgary to cite some 30,000 of them as the com- 
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ebinationg of OFK (D1 Kuntze) ates nå dispaiigement 


to the hteraryfesearches of Di Kifnize to say that Mr 
Jackson was Ñ a position to do this infirftely better than 
Kuntze. if fhad been desuablg tẹdo it Byte it was 
$ 
eve: a parfof the plan that thegcompiler should 1educg 
synonymy,find amend the nomenclature of plants His’ 
task has bfen to prepaie an index, and asysuch its value 
will fma eyfeed any attempts at finahty in synonymy To 
have profleeded on the lines of Steudel wuld have only 
resultedfin the addition of many thotsaitds of names 
devoid @f all authority Nevertheless, Dr K 5 
so impr@ssed with the importance of his precious names, * 
declares that the index yıll have nopscienjific value unless 
it include the 30,000 specific names appropriated by 
“O K” without morg labour than a mere éfansfer Dr 
Kuntze worked at Kew for seveial years, and enjoyed the 
usual privileges of the establishment, and the exceptiotfal 
privilege of consulting the index in question , and he née 
very magnanimously dedicates a genus to the compiler, and 
patronizingly tells him hedopes he will take proper advant- 
age of the researches and superior wisdom of the author. 
The extent to which these changes have been made may 
be gathered from the author’s own summary, in which*te™ 
states that he has reduced 151 genera, separated off.6 
genera, re-named 122 genera, because they hore names 
homonymous with other genera , reggored 952 gengra im 
accordance with the laws of prionty, and re-named up- 
wards of 30,000 species belong: 8g to these genera! How 
he justifies these changes may be learnt from a few ex-e 
amples, selected to illustrate the various extraordinary 
devices employed by a writer who professes to be am 
mated by a sincere desire to reform and consolidate 
botanical nomenclature We may wåivefor the moment 
another phase of the question—how far can botanasts 
accept these identifications, even if they are prepared to 
accept the principle? (Astragalus, a genus of more than 
a thousand species, 1s to be superseded by Zragacantha, 
because the latter name was published by Linnzus ın his 
earher crude “ Systema ” (1735), though in his revised and 
improved work he preferred and employed the former. 
Kuntze says, in fact, that no authðr can be permitted to 
revoke any preyiously published name of his own making, 
arfy more than those of another person , and accordingly 
he transfers page after pgge of names from Astragalus to 
Tragacantha, with the appended authority, “ O. K” Other 
famfhar large genera treated inthe same way are Erca, 
which becomes Ærzcodes, on an even less tenable ground , 
Pelargotium has to cede to Geraniospermum, and Cema- 
tas recéives an additional syllable, and’ in future we must * 
say Clematstzs Recent authors have combined Rhodo- 
dendron and Azalea under the former, but Kunte now 
gives them all names under the lattep Proceeding to ex-« 
amples of more far-fetched, changes, ıt may be noted that 
Clesstanthus 1s to Be Kaluhaburung hos, though it was only 


*the other day that Dr Trimen discovered that a plant in 


Heirmann’s herbarium, bearing this name, whech avas 
taken up by Linnzus in his “ Flora Zeyganica,” was the 
same as Cleestanthus acuminatus Dr Trimen also 
identified Caedawakka as pf the same origin with Mæta- 
carpus, therefore Kuntze restores the former Another 
excuse for changing names 1s the existence of two of* the 
same derivation Thus Glaucium cannot be tolerated by 


the side of Glawx, and Kuntze takes the opportunity of 
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husband, Franz Mosegthin,” and we get he new name 
Mosentlima Some gther names of the \ame deriva. 
' tion are gufficiently distinct to avoid co¥fusion, yet 
Kuntze says they must*be treated as homfnyms To 


and then replage a cyrrent name, For example, Katouts- 
Jeroe goes through this process, and 1s issued as Catuts- 
Jeron, othefyise Holzgarna In, the same way Anzi 
becomes Az/a, and supplants /udegofera, Caju is length- 
ehed to Cazum, and supersedes Pongamza, and Kauken 

wt) Kaukenta, swallowmg up Mimusops A still moie 
exasperating kind of change ıs the transfer of a familar 
generic name to some othergfamiliar genus, such as 
Armeria®to Statice It may be mentioned in passing 
that the Plumbaginacee have fared badly at the hands 

æ$ this wholesale reformer <Acastholzmon 1s referred to 
Armertastrum, Armeria to Statece, Vogetza to Dyero- 
pihyton,O K , Limontastrum to Limonzordes, altered by 
(0) § to Lzmontodgs 

Lovers of orchids will probably be long before they 

adopt the numerous cBanges effected in the? generic 
» names of their favourites Dendrobium 1s saperseded by 
Callista, Evia by Pinaka, Saccolabium by Gastrochtlus, 
o Bulbophyllum and Corrhopetaltum by Phyllorchts, Pleuro- 
thalas by Humboldia, and Angrecun by Angorchis— 
‘the last by mystaNe, ıt would seem, for Angræcum is 
regfly older than the substitute Why Zpedendrum does 
not fall is pot explained , for as now limited it does not 
contain,one of the species of Linnaeus’s original Epzeden- 
drum and I believe that Var@l/a would have to be 
named E¢zdendrum on the principle adopted by Kuntze 

There ıs another confusing element in these changes 
Dr Kuntze rerhstates a number of Aublet’s neglected or 
previously unrecognized gerfera, with modified spellings 
In this way Coumarouna and Tounatea become Cuma- 
runa and Tunatea, giving them a widely®distant posimon 
m an index On the other hand, Dr Taubert has 
recently adopted the° original spellings, and appropriated 
all the species, so that each species is now saddled with 
at least three names, in order that justice sh®uld be done 
to &ublet, who described one species of each genus ! 

But Dr Kuntze ıs not the only person who believes, 
—and conscientiously, f am convinced—that botanical 
nomefelature cafi énly be establ.shed on a firm basis 
by absolute adherence to the rule of priority As an 
instance of the extfmes to which some of the American 
reformers and champions of priority and fixity go, I may 
refer to the writings of Prof E L Greene With regargl 
to, theeauthorship of species, he contends (P2tionza, 1 
p 183) “thay according to an acknowledged general 
principle which governs men, or ought to govern them, 
in all literary work, whether scientific o1 general,” any 
binomunals now ın use in the same form that they happen 
to» occur in pre-Linnzean works, such as those of Ray, 
Bock, Dodoens, Fuchs, and others, should be credited in 
all modern books, not to Linnaeus, but to such of these 
sixteenth century authors who first employed the cont- 
binations, and he enumerates forty-eight examples 
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taken from RAs “Catalogis Plantarum circa Canta- 
ngiam nascettiun®’ e This, not because these autors 
ad any idea of a binominal nomenclatyre, but because ® 

the ordinary diagnostical phrase of the period happened 


to be redficed to tvo words *Of course, if we agmit e° 


species on this greund, we cannot logically date the 
genera later , and fhe samd writer (“ Flora Franciacana””) 
carries out the same principle for genera, and ascribes 
Lupinus to Catullug, Azmi to Vilsil, Zuphorbra to 
Pliny, and Amygdalus to Theophrastus ! 

In a more recent article (Prttoma, i, p 185) Prof 
Greene proposes new names for a number of what he 
terms “revertible generic names ”—that 1s, names which 
have at some pertod been applied to some other plants 
than those for which they are now current, no matter 
how remote the chance of 1evivals On this principle he 
supersedes Prckeriigia, Nutt, Nuttalha, Torr and Gr, 
Darlingtona, Torr , Crantzza, Nutt , Torreya, Arnott, and 
others, and, as he asserts, with great regret 

One might go on multiplying instances of these un- 
necessary changes, but it would only be wearisome 
Stil, I pay give one or two examples of 1epeated changes, 
and we are not sure that weareat theend Sir Ferdinand 
Mueller, the eminent Australian botanist, reduced Can- 
dollea, Labill, to Mzbbez tea (Dilleniacea), and replaced 
Stylidium by Candollea, whilst Marlea, in Cornacer, 
was replaced by the older name for the same genus, 
Styldeum Kuntze now discovers that Karangolum 1s 
an older name for Mas leg, therefore he reinstates Sty/- 
dum for the plants generally known under that name, 
and Canzdollea of Dilleniacez 15 relegated back, though 
in the meantime another compiler had invented thee 
name £eldea for it, in spite of its having been reduced to 
ffibbertia One more instance Mymphea and Nuphar 
are names familiar m their application to a large number 
of persons outside of botanical circles, and there was no 
objection to them until recently, when Mr J Britten 
found that Nuphar ought to be Wyzphea, and the latter 
Castalia, and he believed he had reached finality in the 
matter, but Kuntze nowgsays that Castalia must fall, 
because the name Leuconymphaa was employed by 
Ludwig ir. 1737 And so these changes go on, 

On the whole, I.think it will be admitted that the Kew e 
botanists have exercised a wise discretion in employing 
current and familiar names in preference to thgse un- 
certain and endless revivals , aħd I rflay say that the same 
policy will be pursued in the immediate future If the a 
advocates of change succéed in popularizing their ideas 
of “nght” and “justice” in the matter, then, no doubt, 
Kew would follow, and not unwillingly . 

There are endless difficulties ın the way of taking up 
genera ar.terior to the first edition of Linnzeus’s “ Species 
Plantarum,” and ıt seems only rational and Gbnsistent 
that binaminal nomenclature should be based upon the 
foundation of the system, and upon Linnzus’s completed 
work, ratner than upon his, or other authors’, earlier 1m- 
perfect works It 1s no breach of conffflence to say that 
Mr Daydon Jackson, who hasyb¢en ¢en years engaged 
on Darwin’s ‘ Index to Plant Names,” has come to the 
conclusion that any attempt to adopt genera of an earher 
date will lead to hopeless confusion, to say nothing of 
Inconve nience 


There are some genuine cases of priority tHat œhe 
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would rather wot admit, because there a advantage 
gayped by them and much confusion 1s ca sed, inasmuch 
as one change often involves sevdtal ofhers, and th 
* re-naming of Tage genera According to the strict lav 

Pimelea should be Banksza, andeso Kuntze re- James the 
latter Sermuellera, i 

It rewMains for botanists, who really write for the public, 
to decĦMe whether, in a general way, it 1s not better to 
employ current names , because it 1s perfectly ridiculous 
to vapour about he “ ‘scientifice” vglue of names We 
might as well attempt to purify the English language 
All we want 1s to know what plant is designated by a 
given name, and that 1s no easy matte1, apart from other 
complications 

Since the foregoing was written, I hđve seen an article 
(Botanical Gazette, November 1891, p 318), by Mr E L 
Rand, on “ Nomenclature from the Practical Standpoint,” 
in which he recommends the course followed by the Kew 
botanists, without any reference to them, however, or to 
Dr Kuntze, whose work could not have reached America 
at that time W BOTIING HEMSLEY 
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APPLIED THERMODYNAMICS 


Thermodynanucs of the Steam Engine and other Heat 
Engınes By Cecil H Peabody, Associate Professor 
of Steam Engineering, Massachusetts Institute of 
Technology (London Macmillan and Co, 1889) 


UCH an important work as the present, on the inven- 
~J tion which has completely changed ın the course of 
«this century the conditions of human life, should not have 
remained unnoticed so long, and an apology is due to the 
author , our excuse must be that the scope and power 
of the book are such as to arrest attention and to excite 
interest ın all its various details 
The work forms a noble companion to the ‘ Applied 
Mechanics”,of Prof Lanza, the author’s colleague, and 
the students of the Massachusetts Institute of Technology 
are to be congratulated on thar staff, and the possession 
of sech admirable text-books, to duect their theoretical 
and practical studies E 
We find a great contrast here with the ordinary treatises 
on Thermodynamics to which we are accustomed, where 
the sulyect 1s followed up to a great extent for its mathe- 
matical interest, an@ where little appeal 1s made to the 
a numerical illustrations on a large scale which we see 
taking place around us, thi? treatise 1s written much 
more in the style of Prof Cotterill’s “ Theory of the Steam 
Engine,” where the methods and 1esults of the application 
of Thermgdynamics to engineering are developed 
The,book commences with a general theory and formal 
presentation of Thermodynamics, as employed by the 
majority of writers (and beyond which they rarely travel), 
and follows the ordinary notation and treatment, but has 
the advantage ‘of being illustrated by carefully drawn 
diagrams of real turves and machines, with collections 
of instructive numeryal exercises taken from real ex- 
perience, the student can thus test the soundness of his 
knowledge as he proceeds ° 
So Sng as we deal with the Theory of Perfect Gases, 
the Farst Law of Thermodynamics will suffice to carry us 
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wel and how the best ilustramens of theo1y“are to 


as a motor—({Mr ınstance, in tunnelling machinery „And in 
e Whitehef torpedo, or in the working of Refrigerating 
Machines Qhapter xxi), now of such importance in thé 


d dead meat trade ° 


and this gain as an experimental law Statements of 
this law@re of various kinds, but the two MEE 
to put tfe matter in as clear a light as possıble — x 

(1) All reversible engines, working between the same 
source of heat and refrigerator, have the same efficiency, 
ze the efficiency 1s ingependent of the workfng material 

(2) A self-acting machine cannot convey heat from one 
body to another at a higher temperature e 

This ıs almost equivalent to the convention that, of tws» 
bodies, the one to which heat passes byeconductjon or 
radiation has the lower tgmperature, 

Sir W Thomson’s definition of an Absolut@ Scale of 
Temperature 1s now deduced from Carnot’s principle, 
and the correspondence of this scale with that giur. 
practically by the air thermometer is found to be so cloge 
that they may be taken as coincident 

The theoretical advantages of Superheated Sgeam 
(chapter vi) have led inventors to repeated and“costly 
failures ‘in their attempts at 1 employment, due to a 
simple humble cause, the consequent destruction of the, 
dirty greasy film of lubricant, which keeps the working 
parts from cutting and seizing 

It 1s related that the introduction of the compound 
principle (chapter x11) mto marine éngines was due to 
an attempt at the employment of superheated stam, 
and that the removal of the superheaters revealed the 
superiority of the compound engine 

The substance empfoyed to do the work in a steam 
engine ıs now invariably “Saturated Vapour” (chapter 
vi), the worst substance to choose, according to the 
precepts of pure Thermodynamics . 

The Lawsof Saturated Vapburareempirical, and deduced 
from the experiments of Regnault Here, as throughout 
the book, the r@sults are expressed in British units of the 
foot and pound, while the gravitation ynit of force 1s 
employed, being the force of a poùnd in latitude 45° at 
sea-level 

Prof Roand’s latest determination of the Mechanica} 
Equivaleat of Heat is used, namely 4271, ın Metric 
Units oé metre-kilogrammes per calorie at 163° C, or 778 ' 
foot-pounds 

The Laws of the Flow of Fluids investif™®ed in 
chapter 1x, are applhted immediately to the theory of eè 
Giffard’s beautiful mvention, the Inje®tor, in chapter x 

Working diagrams are given of all the principal varia- 
wons of the application of the Injector, an instrument m 
which a jet of steam, by reason of its excess of, energy 
and momentum, 1s capable not only of gvercoming an 
opposing jet of water from the same boiler, but also of 
carrying with it, m a condensed form, a much larger 
quantity of water, and thus feeding the boiler Still more 
paradoxical, even the exhaust steam of an engine can-be 
mde to perform the same office against a pressure several 
fold greater The Injector 1s working to the best ad- 
Vantage when feeding a boiler, as the heat of the steam 
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Jet is returned" ba¢k* again ‘ and althougll the efficiency 
is smałl, when tomparéd with a pump, sll the Injector 
has*the, advantage of, working while th engine 1s at 
rest . a 
The same principle is applied occasio¥ally in the 
Water Injectog and the Ejector, where, for inst§nce, a large 
body of water, ın the form of leakage or wate ballast, 1s 
to be rapidly*cleared out A somewhat sim! 
ment, although quite different in principle, is that called 
meipemmemeter, which is really a revival of the Marquis of 
Worcester’s and Savory’s Fire Engine, wherejthe pres- 
sure of steam acts dgrectly on’ the surface of the water 
To check the great condensation a piston was intro- 
duced, and hence our modern steaga engine 
Het Air Engines are described in chapter xı , and here 
the mathematical theorems for Perfect Gases receive their 
“tnost beautiful applications, so that formal treatises on 
Thesmodynarhics usually treat this part of the subject at 
length Our author dismisses it in about eight pages, 
with a short description of the principal systems, as, 
unfortunately, all the practical objections against the 
~ue of Superheated Steam are intensified tenfold in 
the Hot Air Engine Ericsson once fitted a steamer to 
cross the, Atlantic with engines on this principle they 
wereyery cumbrous although the boilers were dispensed 
with, and the experiment did not lead to further imita- 
tion An excefpion mu$t be made in favour ofsthe Gas 
¢ Engine, as the only practical apphcation of the Hot Aur 
Engine , the author works out the theory, and comes to 
e the remarkable conclusion that the efficiency of the Gas 
Engine Cycle does not depend, as in ordinary Thermo- 
dynamics, on éhe difference of temperatures so much as 
on the degree of expansion and compression 
The author reaches the real part of his subject in 
chapter xu , where he discusses the theory of the Actual 
Steam Engine, as we really find ıt working, ın the mill, 
mune, and on the railway or steamer 
Here Hirn appears as the great authority on the careful 
records of what takes place an the actual engine (chapter 
xv) 7 


“The measurement of quantities ofeheat, especially 
when it has to be done in an engine at work, 1s an opera- 
tion of great dffficultay, and it was not till 1862 that it was 
shown experimentally by Hirn that 4, the heat emitted, 
1s really less than H, the heat received by the en&ine” 
(Maxwell, “ Theory of Heat ”) e 


The example of Hirn has Been followed a gf recent 
years by careful and -long-continued experiments on 
stearaees and pumping engines in regular work, and the 

, results of the most :mportant of these tests receive care- 
ful description ad analysis, in chapters xv~xvi , a 
preliminary chapter, xiv, gtving a detailed account of 
the best procedure and instruments required in Testing 
Steam Engines 

“The book will be found indispensable, not only by 
designers of™Steam Engines, but also by writers of 
abstract treatises on Thermodynamics, ag restraining 
their mathematical developnfent within reasonable limits 
éf,actuahty, and as directing their analytical powers ın a 
useful direction à 


A G GREENHILL 
x . 
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BRITISH FLIES ® 
n Account of Baty Fhes (Diptera) By the Hèn 


M Cordela E Leigh, F.ES, and E V Theobald,e -œ 


BA, FES Vol 1,PartI 

1891) > , 
A liee reader ınvęluntarıly glances back at thg title of 

this work wifen the ffrst words that meet hisseye on 
the front page are “ One of the branches of science that 
has advanced with papd strides dufing 1ecent years 1s 
geology ” To commenĉe with Fossil Diptera, and to 
enumerate the families fand some of the genera) mem- 
bers of which are found preserved in the earth’s strata, 
before either families or genera have been in the least 
degree defined, 18 a somewhat novel way of beginning 
When the work 1s completed, students will find ıt useful 
to transfer chapter 1 tothe end The second chapter, 
entitled “ Classification of Diptera, with an introductory 
account of the ancient and modern classification of 
Insecta,” contains much matter of interest to entomo- 
logists ın general, although it 1s questionable whether 
the authors have arranged their material in either 
the mogt attractive or the most methodical form The 
classification of the Diptera it is intended to follow 1s 
that of Verrall, published in 1888, ın which the order ıs 
divided into two great sections—the Orthoithapha and 
the Cyclorrhapha , the Nematocera and Biachycera being 
included in the former, and the Proboscidea with the 
Epioboscidea in the latter The Aphaniptera (now 1n- 
cluded in Nematocera) form the subject of the third 
chapter, in the course of which this first part terminates 
The structure and metamorphosis of Pulex are discussed 
at some length, and certain species are described in. 
detail Some uncertainty seems to exist in the authors’ 
minds as to how many of them are engaged upon the 
work, for they use both “we” and “I” Thuis calls to the 
recollection Cruikshank's picture, “In which there 1s 
Antagonism of interest yet Mutuality of object ” 

It 1s not possible from a perusal of the first thirty-two 
pages to form a fair idea as to the general character of 
the work It may be stated, however, that it appears to 
be written for those who are already entomologigts, a 
familiarity with entomological science on the part of the 
reader being assumed bythe authors Considerable tiouble a 
has evidently been taken in consulting authorities whose 
works are accessible only to the few That there 1s 
plenty of 100m for a good treatise off the British Diptera 


(London Elhot Stock, 


will readily be admitted, and if the authors should have | 


something new to tell aout such genera as Chlorops, 
Oscinis, Cecidomyia, and Hylemyia, so much the better 
Part I 1s illustrated by five woodcuts « 


-0 


OUR BOOK SHELF ° 


Princeples of Agriculture Edited by R P Wright, 
FHAS (London Blackie and Son, 1891 ) 


THE razson d'être of this little volume 1s to be foand in 
its “ tail,” where are reproduced the qrfestions set ın the 
Science and Art Department Examinations in the 
Principles of Agriculture dur ‘the last eleven years 
The title-page ought to state, but ıt does not, that this 
1s a revised edition®of a book that was publisheg some 
years ago ‘This fact ıs only discovegable fyom the 
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only ttg first pa of leggare black and yellow) and these alone My friend Prog Meldola hasedrawn my att&ntion to a com- s 


are Stretched out conspicuously (see Fig 2)€ The great dif 
ferencts between tke awituaes of these twoXclosely related 
moths, corresponding to the distribution of sriling cOlours 
° upon them, afford a very Strong support to the thebry of warning 
colours Wr Beddard might reply that they this make pro- 


munication by Mr F E Beddard in NATURE of November 26 

(p 78), m which the Gen is expressed that the brimstone bulter- 
y (Gonepteryx hamn) 1s rendered protected or unpalatable bye œ 

the yellow pigment of its wings being due to a substance formed 

as “a urmgry pigment,” and that the coloration % ‘‘a conse- 


minent the unpalatable pigments that the eneu}es may first 





Fig 2 


° 
make trial of them upon a material which will ensure their 
ultimate rejection But if the colour has not a meaning as such, 
there ıs no reason why this spot should be attacked in pre- 
frence to any other part of the exposed surface, and the 
existence of the colour as a covering to the most vital parts 
seems to indicate that ıt acts as a warning away rather than in 
the reverse manner 

The tact that brigktly coloured animals are frequently attacked 


does not seem to me to bea great difficulty The really ım-* 


portant point isevhether tle enemy remembers the attack, and 
is assisted in identifying the unpalatable species by its bright 
colours Many experiments seem to show that this is so 
Cenainly Mr Beddard will not assert that the majonty of 
mseci-eating animals fail to know and recognize a wasp without 
tasting 1t Again, the question ıs really, as Mr Titchener 
implies m his intergs ing commuatation, one of ‘‘ comparative 
palatability ” ,eand there ts no doubt that insect eating animals 
when sufficiently hungry wil attack and sometimes devour 
insects which they would ordinarily reject Furthermore, an 
animal which naturally prefers a varied insect food, and which 
1s fed 1h c nfinement ‘largely on other substances and partially 
on a monotonous insect diet, may be expected to be less scrupu- 
lous than ıt would be ın the wild state I may state, however, 
that the most intelligent insect-eating animals, such as the 
marmo et, hardly ever make nustakes , their suspicion being at 
once aroused by any trace of a warning colour 

It 1s well known that*we chtefly owe the theory of warning 
colours to Mr A R Wallace My own conviction of its 
entire validity rests upon the results of a prolonged series of 
experiments, of wluch only a part hasbeen published I believe 
that I conducted the-g exper:megts fairly, that my mind was 
open, and that I had no personal bias in the matter at all, 
either in favour ofor agains! the theory And I can con@dently 
make the same claim on behalf of others who haye experimented 


inthe same manner—such as Mr Jenner Weir, Prof Weis- } 


nein, and M Poitchinsky Imay allude espe@ally to the 
writmgs of the last named authority, as they are thee most 1m- 
portant as well as the most recent contr bution to the theory 
which we owe to }{r4 Wallace 

I may also take this opportunity of replying to a very similar 
objection raised by some reviewers against my book on the 
tt Colours of Aninfils, their Meaning and Use, &c” They 
point out that I have not allude@ to Eimer’s work on the coni- 
parton of the wing markings of Pafelronide, and they assume 
that his paper has, therefore, escaped my attention But 
Emens paper has no bearing whatever on the value of colour 
m the struggle for existence, and thts 1s the subject of my book, 
as anyone canMfer from the preface, or even from the title 
For this reason I was also compelled to omit reference to what 
i venture to regard as the far more important Work of Weis- 
mann on the development of the colours and marking of 
‘egterpillars, and of Dixey on the wing-markings of Vanesseate 
and Azgynuzde, as well asa very large proportion of my own 
work, which 1s a continuation of that begun by Weismann,” and 
was, in fact, mspired by ıt 
. EDWARD B POYLTON è 

Oxford, December 15 
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quence of the depositin ın the integument, of bitter pigmenss ” ° 


The following obyeqions may be urged against the @iew that 
this coloration, said # be of the nature of a “‘ urinary pyment,” 
affords any protection whatever $ 

Gonepteryx rhamni itself has its femala much paler than the 
male and of a greenishgvhite hue, whilst the wings m both seses 


_ are of a leaf-like appearance, which can only be due to the pro- 


i 


| supposition 





cess of natural selection, afid can scarcely have been exercised 
in the direction of ‘‘protective resemblance ” if the insect was 
already unpalatable by the ‘‘uunative” nature of the yellow 
pigment of its wings 

Yellow Lepidoptera have ceitainly no immunity from the 
attacks of birds , on the contrary, the scanty records we possess 
of these onslaughts go to prove that the contrary is thé case, 
The late Mr P H Gosse observed one of the greenlets ( Veer o- 
sylura caldres) to pursue a species of Zerzas in Jamarica (‘Birds 
of Jamaica,” p 194) In Southern India, Mr. E L Arnold 
found the principal victims of the green bee-eaters to be spect- 
mens of Zerzas hecate (‘‘ On the Indian Hills,” vol 1 p 247~48) 
Quite recently in the Transvaal I have observed the wagtail, 
Motacilla capensis, to pursue and devour the yellow Lithosnd 
moth, Bina madagascariensis 

But the facts of ‘* mimicry ” seem to effectually dispose of the 
In South Africa, the yellow black-margined 
Papilio cenea affords by its females the most stnking examples 
to prove the non-protective value of this coloration , for the 
females respectively mimic those two well-known ‘‘ protected 
butterflies,” the blackish Amauris echerta and the reddish 
Danats chrysippus, whilst, to add to the negative evidence, the 
yellow male has been seen by Mr Weale to become the prey of 
the flycatcher, Zchztrea cristata 

On the Amazons, Mr Bates has long since shown that the 
yellow and black Zepéales or:se mimics the markings—even to 
the colour of the antenne and the spotting of the abdomen—of 
the protected or unpalatable Afethona psedet 

Russell Hill, Purley, Suney W L. Distant 





A Difficulty in Weismannism 


In his communication of November 28 (NATURE, December 
3, p 102), Prof Hartog asks us to believe that Weismann, m 
a letter from which he quotes, insists (1) that the Ahnenplasmas 
are ‘fnot completely unchangeable,” and (2) that “each 
Ahnenplasma unit corresponds to an individual of the species 
itself ,and if put under suitabf trophic conditions would, singly, 
reproduce such an individual ” . 

Assuming that thesıs II adequgtely represents the Freiburg 
Professor's latest views, and that a few sentences detached from 
their context are to be depended upon, we must, tt seems to me, 
conclude, with Prof Hartog, that he has unearthed an incon- 
sistency, and, what 1s of more importance, shown ghat the 
shuffling process ıs not only unnevessary, but that a new signi- 
ficance must be found for ıt 


I am, however, still inclingd to believe that hypothesis B is * 


the one upon which Weismann has founded his theories of 
heredity and sexual reproduction The hypothesis, however, 
should tahe account of the variability, slight thoygh it may be, 
of the Ahnenplasmas We agree to call the Ahnenplasmas 
Protozoan, «imply because we have no conception @f the Aund 
and amount of the variation they have undergone since they 
parted company with the unicellular organisms in which they 
originated We have no reason, however, to believe that the 
external causes which led to their variation 1n unicellular organ- 
rsms are powerless to affect them now that they are localized 
in the reproductive cells of multicellular ones .° 

Prof Hartog, moreover, while relinguishing the idea of the 
variability of the offspring of the lioness, endeavours from 
another point of view to attach Weerfannism on the plane of 
hypothesis*B Is he, too, sceptical as to Weismann’s adherence 
to hypothesis A, oredoes he simply wish to overwhelm the 
so-called disciples ? bd 

In either case, several objections may be made toehis aigu- 
ment In the frst pace, we object most emphatically to any 
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éheory of Weismannism maus natural selection In the second 
place, we believe that Weismann means ermgetatrons, though 
he gises the teim combinations After a jpotball team has bee 
selected, the men can be arranged mfir different ways Tad 
® arrangements wowld virtually constitute new teams, and news 
papers would speak of them as strong and weak contbinations 
The combutations of the Alnenplasmas nebe assumed to be of 
a sular kind The arrangement almost certainly counts for 
somethiitg Nevertheless, Prof Hartog’, contentron—that the 
eliminaéion of Ahnenplasmas in the shuffling process would lead 
tô ever-increasing simplicity —demands serious consideration, for 
duplication lessens the possible number of permutations and 
combmations I would pomt gut thafMwe may conceive that 
the Ahnenplasmas were, 1m asexual ynicellular organisms, either 
all the same, all different, or m intermediate conditions In 
any one of these cases we must assume that 77, the number of 
individuals, was much greater than #, the number of 
Ahnenplasmas present ın every individual | With the evoluticn 
of sexuality (all the individuals being different) we should get 
combmations of, at least, #2 Ahnenplasmas taken x at a time 
Different permutations of the same combination would be, of 
course, possible, giving nse to other combinations, using the 
word m the general sense We must suppose that natural 
selection operated upon the variations produced by these first 
combinations Natural selection had operated upon the uni- 
sexual ancestors of these sexual forms We can at least conceive 
that development would follow one of two courses Along the 
first, combmations m which more than one unit of a kind ap- 
peared would, if possible, be prevented Such might agise, but 
under the operation of natural selection they would not be allowed 
to perpetuate themselves Along the second, such combinations 
might arise and be perpetuated In either case, ıt must be 
assumed that the combmations which survived were such as were 
best adapted to the vaiied combinations of external conditions 
This may be made clearer by an illustration In Rugby foot- 
ball, combinations of 15 ın which 8 or g of the men—the 
forwards—are all the same would be strong, whereas, 1f all were 
different, they would be weak In Association football, strong 
combinations could only be made up by selecting different types 
of players for the different places I am imelined to believe that 
both cases are followed by Nature The one which I have 
«ilustrated with reference to Rugby football cannot, however, 
have been generally followed It 1s an adaptation for which the 
organism has ultimately to pay dearly, and 1s as dangerous to 
the development of the s/ylzvz, as » e may suppose parthenogenesis 
to be to the sfecees Taking the case of plants, I would say that 
the one course may have been followed along the line of de- 
velopment of the main archegoniate series, the other in the 
development of such divergent groups as the Ustilaginese and 
Gastiomycetes The argument of Prof Hartog, therefore, while 
of no avail as directed against Weismannism, 1s of use m so far 
as ıt enables us to better understagd divergence I am melined 
to think that ıt may serve also to explain the remarkable ges- 
stste®ce of such forms as Nautilus It suggests, too, an explana- 
tion of the disadvantage of breeding “fin and-in” Finally, I 
e would remind Prof Hartog that neither of the disciples of 
Weismann apparently believes in the non-variability of the 
Ahnenplasmas If their beltefs have a substantial foundation, 
ıt follagvs that the number of possible combinations becomes 
absolutely unthinkable” e 
I shall be much obliged to Piof Hartog if he can inform me 
of any theory of heredity whose fpundations are not ‘‘more or 
less mythical ” There are, no doubt, many difficulties in Weis- 
mannism, before one of which, the theory, having served its 
time, may ceme to the ground I do not think that Prof 
Hautog’s 1s one of them A H Trow 
Penarth@Cardiff, December 10 


° 
Destruction of Immature Sea Fish 


In youn number of November 19 (p 49) you review the Ninth 
Annual Report of the Scotch Fishery Board I have not seen 
the Repogt, but assume that your reviewer's statements as to its 
contents are correct® My object in writing is to draw attention 
to the opimons attriputed to Dr T Wemyss Fulton as to the 
destruction of young fisk*byshrimpers I may say at once that 
Iam one of the ‘‘ very many” to whom the “‘ results” are ‘“ sur- 
prising” as your reviewe. remarks I ane an old shrimp-trawler 
m the Bee and along the Flintshne coast, and I have no hesita- 
tion m Saying shat, as regards the Dee and, I believe, the 
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Mersey and the Wancashire coast as far ndtth ag the Ribble, the 
destruction of yung fish ıs absurdly nder-estemated, whether 
I judge by my ofn experience or by that of Mr R L Ascgoft, 
of Lytham, witf whom I have been m cowespondence ĉn the 
sybyect since 189 This gentleman, Jowever, informs me that | 
B Fulton’s Anformation was obtamed from Morecambe Bay, 
where smallef trawls are used, and the boats drift with the tide 
instead of sAilmg Dr Fulton has Leeng informed that in the 
Solway Firyh a single boat m one year captures over 110,000 
immature plaice If the word ‘‘year” 1s nota mistake for 
‘‘week,” ther the statement 1s immensely yndey-estimated or 
the conditions in the Solway must be very different from what 


extract fråm a letter written by Mr Ascroft in 1889 I may 


they are fei south This may be judged by the follower 


say that this gentleman (who ıs now, I am glad to say, a mem- 
ber of the Lancashire Fish€@ry Committée) ha! had a long and 
practical experience 1n all kinds of sea-fishing on the Lancashire 
coast, and is a careful gnd accurate observer *f{e writes as 
follows —‘‘Shrimping destroys more young fish than admost 
any other agency I have seen m Formby Channel 10cwt of 
young flukes destroyed, not one the size of half-a-crown, by one a 
boat, and there were sixty boats there that day ” 

Now, taking the weight of a fluke the size of half-a-crown at 
ł oz, a simple calculation xıl] show that each boat captured 
35,840 young flukes (a term which includes plaice an@ dabs) in 
one day, or 215,040 m a week of six days—nearly twice as 
many as Dr Fulton’s figures for a year! And elsewhere Mr 
Ascroft says “You may putit as an axiom that 90 per cent. ~ 
of fish that comes on a boat 1s destroyed, as when trawling they 
sail back as they have got their net, and do not commence 
sorting the take until the net 1s out again, and they do not, in 
shallow water, throw the rubbish” (2 @ everything ept 
shrimps) ‘‘ over until they turn out to haul, for fear of getting it 
into the net agam ” All of which I may say sporne out by my 
own expefience . 

The following 1s an extract from my diary, written July Io, ‘ 
1885, when Fishery Committees were not dieamt of The 
occasion was an excursion for dredging purposes of the Chester 
Society of Natural Science, when I toox my boat and trawl to * 
meet then steamer atthe mouth of the Deg The Green Buoy 
marks the bar near Prestatyn, and I let down the trawl in mid- 
channel (about 5 fathoms) in the hope of getting some natural 
history specimens —‘‘ Began to trawl just below the Green 
Buoy Got a few goodish soles, and an immense “number of 
young soles, which always sgueeze their heads through themeshes 
(N B —Shrimp-trawling at this time of year should only be allowed 
within a quarter of a mile of the shore, to afoid the immense 
destruction of fiy, which mostly he further out ) Afterwards 
got a good haul of shrimps as close in (shore) as we could go ” 
I have a perfect recollection of the occasion, and although 
the trawl was only down about twentye minutes I was horrified 
at the number of young soles which were in the net, and most 
of which had chgked themselves But there were very few 
shrimps, which mostly he m very shallow water near the edge 
of a sand-bank e 

Asa remedy for this desfruction I Would suggest that the 
principal breeding-grounds be ascertained, and trawling on them 
prohibited at such times as the young fish are there If the 
prohibition be evaded, then a steamer-load of very large angular 
stones, dist@ibuted from 100 to 200 yards apart on the selagsed 
grounds, gvould effectually prevent tiawhing, and at the same 
time, as they became covered witk weed, afford shelter and 
food to the fish and shrimps This has been, done by Nature in 
this bay, where large boulders washed out of the drift that here 
forms the coast-line strew the shore at wide intervals, and 
render trawling for shrimps impossible, @ough hand nets can 
be and are worked ° 

I trust the ımportđnce of the subject will excuse the length 
@f this letter ALFRED O WALKER 

Nant y Glyn, Colwyn Bay, December 14 


- 
The Salts in Natural Waters 


THE inquir? of your correspondent “R B H,” in Nafurc 
of November 26 (p 78) may be answered as follows In the 
analysis ofan ordimary water, after determining the respective 
amounts of lime, magnesia, (soda), carbonic acid (combined), sul- 
phifric acid, nitric acid, and chlorides (these being the constituents 
met with usually in such a water), we proceed to combine the acids 
and bases thus the carbomic acid is calculated to carbonate: of 
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Mme ;, iMthere bf more than sufficieRt to satisfę all thelime, thee! had painfully to reduce back to the r®ad facts from which thf 


- remainder is cal¢ulate® to carbonate of magrpsia ; if there be 
_ too little, however, the #maining lime is combined with sul- 
| phuje acid ; any remaining sulphuric acid is calcufated to sulphate 
. Of maghesia, and so en; the order in which the\pbases and acids 
ate taken. being therefore gs follows :—- ° 


Carbonic acid, . 





? dime, : 
es esia, Sulphuric acid 
Sod e | Nitric acid, 
| Hydrochloric acid. 
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„purist 
proced 





TAM wuch indebted to Mr, Perry Coste for his cl&r and 
candid answer to my question. It is exactly the answer which 
T anticipated. ‘The actual facts established by analysis are too 
off forced, by the arbitrary assumptions of the analytical 

* chemist, to yield unwarrantable conclusions. e 


had heted that 
their proceedings.: 
prophet: “A wondg 
the land ; the prophets prophesy falsely,” .-. . for “‘my people 
Tove to have it so; and what will ye dq in the end thereof? ” 
Surely we may henceforth claim, in the interests of truth or 
(which is the same thing) science, that chemists will give us 

ewery ease the actual facts obtained by analysis ; and if they 


; They bring to mind the, words of the old 
derful and horrible thing is come to pass in 





proceed furtheggjor the sake of the prejudices of the ignorant, | 


"they will at least warn them that such farther inferences are not 
> trustworthy, and have only a very moderate amount of prob- 
"ability, if they can even lay claim to any probabfity at all. 


«I Speak ‘feelingly, because I have had occasion to examine a | 


1 eseat number of analyses of water from the chalk of the London 
“Basin, telling me, in most cases with a ‘f cocksureness ” which 


"has amazed me, what salts, and what amount of them, these | 
waters. contained, and these, for purposes of comparison, I have | 
ee 
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were derived. . 


ot exist in these waters dt all, and that the relations of acids 
nd bases in such cases are variable with the pẹysical condition 
of the wattr. Asan instagce which has come under my own 
notice, it was reportgd,by competeng chemists, with Teference to: 


fees and others aggto solutions show that salts as suchego 


of magnesium and sulphuric’ acid was found, that at O° F. its 
hardness was 10°'4 (fs. per gall.) ; shat, mixed with aw equal 
quantity of distilled water, its hardness roseto 24°: while at the: 
temperature of 158° it rose to. 26°*§, T suppose thata chemist’ 
would hardly attempt4to ‘tssign with much confidence ‘what 
exact changes in the relagions of the dissolved constituents: 
would produce these and similar results. 


they can vouch for by direct observation and the balance. 
_ My remarks having extended beyond a mere question, I think 
it best to sign myself in full, Rogert B, HAYWARD. * 





Peculiar Eyes, 


Mr. SHaw's case is by no means so peculiar as he supposes. 
I imagine that everyone who has had to do with experi- 


found it to'be rather the exception than the rule that an investi- 
| gation of his reagents’ eyes has shown their perfect equality—as 
| regards “long” and ‘tshort” sight, colour sensitivity, and 
| sensitivity to light. -The common preferential use of one. eye 
| explainasa good deal (cf., egu, Aubert, ‘Physiol. d. Netzhaut,” 
| p. 18; Schon, Arch. fi Ophthalmologia, xx. 2, p. 270). Mr. 
| Shaw may also be colout-blind in one eye ; the perception of 
colour difference alone is no criterion. | I find it safest to employ 
the wool, spectrum, and colonred-card tests in combination. 

_ Animals {with the exception of the very highest) have nor- 
mally a sc restricted binocular vision that they need not be 
: taken into. account, ; : 





Tt may be interesting to note thata like difference of sensa- 
tional capacity exists between the two ears. A tuning-fork held 
to one ear may, quite normally, drown a tone-sensation which is 
Half a. musical tone deeper or higher than that excited by the 
same fork in the other ear ooo OE, B. TrrcH ener. 

P.S.I discovered the ‘very ‘considerable. inequality of my 


| gwn eyes quite accidentally in my sixteenth year. 


Alleged Pseudopodes of Diatoms: 

WiLL you allow me to express my concurrence in your 
criticism (p. 140) on Mr. Grenfell’s paper onthe occurrence 
of .pseudopodia in the Diatomaceous genera Melosira and Cyelo- 
tella? 1 express no doubt onthe accuracy of Mr. Grentell’s 
observations, the knowledge of which T have derived from his 
paper in the Quarterly Journal, of Microscopical Science, and 
from his verbal description at®a meeting of the Linnean Society ; 
but I do desire to enter ‘my protest against the use of thesterm 
t pseudopodia ” for the ‘protopigsmic filaments observed by 
him. According to, the accepted meaning of this term, it is 
applied to masses of protoplasm, which are in organic connection 
with the protoplasm of the body of the organism, and which are. 
retractile. T-understand Mr. Grenfell that be is unable go affirm 
either of these facts with regard t the®structures observed by 
him; and, until this is done, the application to them of the 





4 “ce P ta N. e x à 
The reason given is, thaf ‘the people love to have it so.” I) term ‘‘ pseudopodia ” appearg to me to involve a begging of the 


cheimists could give some better grounds for | 


| question at issue, and a needless and regrettable confusion in 
| terminology. ALFRED W. BENNETT, 


Intelligence in Birds. 


Unper this head Mr. Wilkins, in your last imfression (p. 
151}, speaks of Zodoces paneri hiding food in the sand, T have 
a fox-terrier puppy which was taken from its mother when about 
seven weeks old, and sent to me, I have no other dogs, nor 
| has he seen any dogs, but he buries bones in the garden with 
| great skill, digging a hole with his fore-paws. He pats in the 
| bone, and carefuily pushes it down with, his Nose AM then 
| 
i 
| 





| covers it with garden soil, which is pushefl in with his nose. 
The work is very carefully and claboratelyewell done. 

I have had, at various times, ver many dogs of all kinds and 
| ages, but I never saw so young a puppy bury bones, or any dog 
do itso well, It is af®admirable example of pure heredity. 


Norfolk Street December 19. : ` Jor, 
° * @ 
e 
~ 
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I am quite pgpared to beliêve that the investigations of 


water from a deep well in Harrow, in whickan unusual quarftity 


All the more reason; 
then, why analysts should limit themselves to statements. which”: 
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| mental questions of physiological or psychological opties has- 
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$ s, TY PAD ST ARIC „| mined by a @blorado assayer, whoeveported “76°8 per 
°A NEW LIMCALITY FOR METEORIC IRON cent. of iron, ¥8 per cent. lead, 4 unce sigver, and,a trace 


i “3WITH A PRELIMINARY NO OF THE z x ee ; LES £ 
aDISCOVERY OF DIAMOND@ IN oTHE aot Peles a eee 
me < F TSTORICGL Sketch of the Discovery.—In the latte} | » This result was naturally not satisfactory to the mining, 
part 0f March 1891 the miaing firm of N.°B. Booth | firm, and a mass weighing 40 pounds was > beac into * 
> ang Co., of Albuquerque New Mewioo, receited a letter | Several fragments with a trip hfmmer. Ope of these was 







































. 
: : g os 
an cna OY 
. CA =" 2 
Fis. r.—General appearance of meteorite. = 
. 
from a prospect in Arizona informing them he had | sent to the®President of the Santa Fe Railroad, &nd 
found’a vein of metallic iron near Canon Diablo, and | another to General Williamson, the Land Commissioner 
sending them at the san@ time a piece with the request | of the Atlantic and Pacific Railroad Company, in Chicago. 
for an assay. Some time in April this piece was exa- 
i A? . | t This assay was of such a remarkable character that I took the tronble to 
: Res @before the Americ an Association for the Advancement of Science, | stop at the city where it was made, and ask how such extraordins ry results 
by#A. E. F orc, Augyst 20, 1891. From the American Journal of Scienci were obtained, I was informed that the lead, silver, and gold were probably 
and Aris for November 1891. the result@of the materials used in making the assay. e X 
e 0. 1156, VOL. 45] . 
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6 . 
Jeneral Williamsge fonsulted* me as the probable 
‘alue of the so-callesl mine of “ pure|metallic iron,” 
itating,-on the authority of the prospectot, that the vein 
iad Been traced fer a distance of about two miles, that it 
vas 40 yards wide in places, finally disappearing mtoga 
nountain, and that a car-load could be taken from the 
wurface afd shipped witk but little trouble. 

Aglance at@he peculiar pitted appearance of the surface, 
ind the remaykable crystalline structure of the fractured 
yortion, convinced me that the fragment was part of a 
neteoric mass,®and that the stories of the immense 





fuantity were such as usually accompany the discovery 
if so-called native iron mines, or even meteoric stones. 
\s soon as possible, in June, I made a visit to thé locality, 
ind found that the quantity had, as usual, been greatly 


‘xaggerated, 
There were some remarkable mineralogical and geo- 





Figg 2.—Showing the polished surfaces. à . 


ogical features which, together with the charact®r of the 
ron itsg}f, would allow of a good deal of self-deception in 
ı man who wanted to sell a mine. 


Description of Locality.—Nearly all of the small frag- | 


nents were found ®t a point about ten miles south-east 
rom Cañon Diablo, near thé base gf a nearly circular 
slevation which is known locally as “Crater Mountain.” 
| believe this is the same as Sunset Knoll, figured on uf 
opogmphical sheets of the U.S. Geological Survey 
This is 185 ggiles (297'72 kilometres) due north from 
Tucson, and about 250 miles (402°34 kilometres) west of 
Allyiquerque. e 

The elevation, according © the Survey, rises 432 feet 
t3167 metres) above the plain. Its centre is occupied 
yy a cavity nearly three-quarters of a mile (1°2 kilometres) 
n diameter, the sides of which are so steep that aninfals 
hat have descended into it have been unable to escape, 
ind have Jeft their bleached bones at the bottom. The 
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| by the Spaniards that plenty of iron could be 


179 


(J . _« 
bottom seemed to be from 50 to {oo feet (15°24 to 30:48 
metres) below, the surrougding plain.® The rocks 
which form ué rin of the so-called “crater” are sand- 


stones and lirfestoNeseand are uplifted on all sides afan 
almost uniform angle of from 35° to éo- 


7 A careful e 
search, Rowever, failed, to reveal any lava, obsidian or 
other voleanic prpqucts. I an therefore un&ble to ex- 
plain the cause of this remarkable geological phfno- 
menon. I also regret that a severe gallop acfoss the 
plain had put my photographic apparatus out of o@der, go 
that the plates I made were of no value. 

About two miles (922, kilometres) ffm the point at the 
base of the “crater” in a rfarly south-easterly direction, 
and almost exactly in aeline with the longest dimensions 
of the area over which the fragments were found, two- 
large masses werg discovered within about 8o feet (24°38 
metres) of each other. The area over which the small 


masses were scattered wagabout one-third of a mile (0'53. ° 
kilometre) in length, and 120 feet (36°57 metres) in its 
widest part. The longer dimension extended north-west 
and south-east. g 

Description of the Specimens —The largest mass dis- 
covered weighs 201 pounds (91°171 kilos), afid, as the 
photograph shows (Fig. 1), has a somewhat flattened 
rectangular shape, showing extraordinarily deep and 
large pits, three of which pass entirely through the iron. 
The most remarkable example of such perforation is the 
Signet Iron from near Tucson, Arizona, now iè the 
National Museum, and figured in Pref. F. W? Clarke’s 


Catalogue. è 
. ê’ 





t The Signet Iron was discovered about 30 miles (48°28 kilometres) from 
Tucson. Dr. Geo. H. Hoen states that twenty-five years ago he was told 
found on a rang of hills 
extending north-west and south-east half-way between Albuqgerque and 
Tucson 
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Í fone other ldrge mass wag found weighigg 154 pounds Prof. Koenigf in a letter to mẹ givesy the following ` 


(69853 kilos), This is also deeply pitt 
approximately 40 pounds (18'144®kilos) Was broken in 


*'' ® pieces with a twp hammer, and it was in cutting one ofl 


the fragmepts of this mass that diamonds were dfscovered 
ë (Fig 2). e ee . 

Besides these ntasses of considerable size a careful 
search made by myself with the assfgance of five men 
was rewarded by the discovery of 108 smaller masses. 
‘Twenty-three others were also discovered, making a total 
of 131 small masses, ranging in weight “from jy of an 
ounce (1°79 grm.) to 6 pounds 10 ounces(3'006 kilos)! A 
brownish-white, slightly botryoiflal coating, found on a 
“number of the meteorites, is probably aragonite. 

A thorough examination of many mailes of the plain 
proved that the car-load of iron existed only in imagina- 
tion. 
“crater” were oxidized and sulphuretted fragments which 
a, preliminary examination has shown are undoubtedly 
of meteoric origin. About 200 pounds (90718 kilos) of 
these were secured, from minute fragments up to 3 pounds 
r4 ounces (1°77 kilos). These fragments are mostly quite 
angular in character, and a very few show a greenish 
stain, resulting probably from the oxidation of the nickel. 
This oxidized material is identical in appearance with an 
incrustation which" covers. some of the iron masges and 
partially fills some of the pits. 

eres Ree onai ning the meteorite’ I-was un- 









mt furnished the daily Public 
Secretary ofthe Academy of 
notice made by Prof. Koenig, 
demy of Natural: 


Granules of 
amorphous carbon were also found in the cavity, and a 
small quantity of this treated with acid had revealed 
a minute @vhite diamond of one-half a millimetre, or 
about. 1/50 of an inch in diameter. In manipulation, 
unfortuntely, this specimen was lost, but others will 

ə doubtless be obtained in the course of investigation. 

The. minerals, troilite and daubreelite were also found in 

the: cgvities. The proportion of nickel in the general 

mass 1s per centy and the speaker was not as yet able 
to account for the extraordinary hardness apart from the 
presence of the difmoadgin the cavities.” 
Ld 
* October 18.-—During September I received three additional large masses 
weighinggrespectively 632, 506, and 143 pound§ (or 286°678, 229'316 and 

6s‘771 kilos), ‘The two latter were each perforated with th-ee holes. A 

number of @maller misses up to 7 pounds (3175 kilos) were discovered by 

digging. The three large masses and one of s3 pounds (10'432 kilos) were 

eoygred with grass and earth.—A, E, F e 
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. Anass weighing, 


Accompanying the pieces found åt the base of the | 


ig, therefore, from his letters | 


points as definitely known :-— eo 

| “() Diamdads, black and white, esmblished ‘ay hard- 

| ngss and indifference to chemical agents. (2) Carbon in, 
| 

| 





the form of a pulverulent iron carbide occurring in the 
same cavity with the diamonds? The precise’ nature of 
this carbide, whether containing hydtogen®and nitrogen, 
is not ascertained, except in so far that ager extracting 
all iron by nitro-hydrochloric acid the black residue 
into solution with deep brown colour re 
with potassium or sodium hydrate. From 
acids do not precipitate anything. (3) Sulph 
contained in the tough malleable portion of the me 
but in the pulverulent portion. (4)° Phosphorus is 


















ains, 30 miles (48°28. kilometres) south-east.of Tucsan 
and 215 miles (346 kilometres) from this local Or 
from 8 to.9 per cent, according to the ; nay 








and Smith, they are quite distinct, although so 
like in external appearance. They @lso somew. 


THE SEVERE GALE OF NOVEMBER 11. 


“T° HE storm which traversed England on N&8vember 
11 was one of the most severe of recent years. It 
resulted in considerable loss of life amd property at. sea 
a el coasts, and did aelarge amount of damage on 
and. e AeA 
@ The weather over England at the commencement: of 
the month was dry and fine, and the conditions weg thgse 
known as anticyclonic, the barometer on. November. 5 
having exceeded 307 inches over a great paff of the United 
Kingdom. gn November 8, the type of weather became 
cyclonic, and disturbancese were. skirting. close. to "our 
coasts from off the Atlantic, south-westerly gales being 
experienced in the Hebrides and in the west of Ireland ; 






e i Ta 

* Attention may be called to the discovery by Haidinger (Q840 of eabic 
eryatals of a graphitic carbon in the Arva meteoric iron, and also of some»: 
what similar crystals from. the Voungdegin (West Australia) iron, deseriged 
by Pletcher (1887) under the name of cliftonite, Both haveebeen regarded 
4 as pseudomorphs after diamond. BTR 





g 





whils on the@ollowi€e day unsettled weather spread to 
other parts of the United Kingdom, and rain was heavy 
and persistent oer the south of England. e 

The daily weathee report issued by the Meteor@o- 
gical Ofjce at 8 o'clock on the morning.of the roth showed 
that the wings were westerly and south-westerly over the 
whole of the Brifish Islands under the influence of a 
storm area eituated off the north-west of Scotland, the 
readingsat our extreme northern stations being 29'1 inches ; 
oe a fresh falfof the barometer was already in progress 





approaching our wgstern coasts is at present too far away 
to enable us tb judge of its size"or depth.” ‘The telegrams 
received bythe Meteorological Office at 2 o'clock indicated 
the approac of a serious disturb&nce ; the barometer was 
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Barometer 





































































































The barometer is expressed byffsobars, the pressure comesponding to each line being given in inches and tenfis. The winds are shown by arrows which 
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vt Valentia, and the wind had.there backed to south-south- ; 
west. The report added : “ The new depression which is | 


“inch in the precéding 24 hours. 
_rage during the day, and at 2 o'clock in the afternoon the 


O TLLUSTRATE RE SEVERE Gane ar WEONESDAY, NOVEMBER 11, xov. 





188 


eee con 


° 
Islands, andggales were blowing in most parts of the 
country. The cy@onjc circulation of the winds was fom- 
plete in our islands, the direction being northerly ine 
Ireland, westerly and south westerly Mer the Channel 
and the south of Engfand, southerly on ou®east coasts, 
and easterly in Sc8tland and the nogthern portion @f the ° 
Kingdom, The barometer gradients were verg steep in 
the English Chanel, as tell as in the south-weaern and 
south-eastern districts ; and at Scilly force 11 of Beaufort’s 
notation was reported from the nor@h-west. At many of 
the English statiofs the sall of the barometer since 6 
o'clock the previous eyening exceeded o'g inch, and at 
Hurst Castle it amounted to an inch, whilst in several 
places in the south and west the rainfall exceeded an 
The gale continued. to 








e «are drargn fying with the wind. © = a calm; =d = a lighteor moderate wind | wae = a fresh or strong breese | pee sc a gale, 


alling rapidly at the south-western stations, and the fall 
had now extend@ even to London, and the wind had 
backed over the whole Kingdom. {fhe evening reports 


indicated a still further advance of the storm area towards | 
@urislands, and the trend of the isobars over the south- | 
western portion of the Kingdom showed that the centre . 


of the disturgance was not far distant to the south-west- 
ward, whilst moderate south-easterly gales were blowing 
atgthe entrance of the English Channel. eè 

The conditions on the* morning of the 1rth are 
pictured’ in the diagram for 8 o'clock, obtained from 
the weekly weather report of the Meteorological Office, 
and from this it will be seen that the storm “area 
was central over Pembrokeshire, the lowest reading 
being 28°36 inches at St. Ann’s Head, whilst the mercery 
was below 29 inches over the entire area of the British 
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| force of the wind at Dungeness was reperted as 12 of 


Beaufort’s notation, which is the extreme limit of the 
scale, and is equivalent to a hurricane, the lowest baro- 
meter reported to the Meteorological Office ag this time 
being 28°34 inches at Shields. At 6 o'clock on the 11th, 
the central area of the storm had passed to the eastward 
of our coasts, as shown by the diagram for that hour, the 
core or heart of the storm not being far distawt from 
Shields, where the barometer wasestanding’ at 28°31 


| inches, which is apparently the lowgst reading recorded 


in the British Islands during ®*hé gale. Strong westerly 
and norfh-westerly gales were still blowing over the 
greater part of the*United Kingdom, and the sugceeding 
night was very boisterous, although the gale had every- 
where subsided before 8 o'clock on the following 
morning ° . è 

e : 
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*windes obtained from th® anemomefrital records. 
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The Metecrolpical Council have very kindly permitted 
the use of the Observatory retords and otlgr documents 
in their possession, which are more i Wetailgthan the eye 
observations made at the telegraphic reporting stations 
which furnish daf for.the daily weather reports. , 

The following table shows the *hourly velocity of the 
All 
velocitiessof 35 milds and upwards aye given, and when 
so strong a wind is recorded *at any*Observatory, the 
veldcity is given at the other Observatories, although less 
than 35 miles an hoyr. 


Felocsty of the Wind Wy A ee aphs. 
ag A ee 











: Time. | Valentia. | Falmouth. an Hyd. | Kew. , Aberdeen, 
“November 11. T: ii la -= X e e 
eam, © 28 | 28 | M e 25 16 
24 | 34) 31 41 27 21 
Bin | 37 24 38 2620 
4p Oa | 2305 3 | 20 ay 
2 Soon | 39 2r 3k | 2&8 3 
63, | 38 | a | 20 a 35 
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From the table it will bes seen that the gale did not 
continue over the United Kingdom for more than twenty- 
four hours, and at. Falmouth and Holyhead, where the 
highest velocities were obtained, the wind only exceeded 
50 miles an houra: fresh gale. of Beaufort’s notation— 
for. four hours; whilst. the maximum: hourly velocity -at 
any: observatory was. 62 miles, registered at Falmouth 
at 9 o'clock in the morning. These velocities, altho 
a fair dndex of the severity of the gale, give no idea of the 
violence of the gusts or squalls. 

The: photographic registrations of the barometer show 
“that at Valentia the first fall for the gale set in at 1:a;m,, 
roth, when the mercury was standing at 29°5 inches, and 
the lowast reading was not reached for more than twenty- 
four hours later, the® minfnum being 28°78 inches at 
2.10 a.m., 11th. "The fall at Valentia only exceeded the 
rate of o'o5 inch per hour for two hours, and the subse- 
quent rise there was not very brisk ; the wind force, how- 
ever, at Valentia throughout the storm did not exceed a 
moderate gal. At Falmouth, the barometer commenced 
to fall at 8g.m., roth, and by I am., Lith, the mercury 
had decreased an inch, whilst the lowest reading was 
28°37 inches at 5 am, 11th. The subsequent rise was 
very slight at first, but after 8 a. m., 11th, it amounted to 
0'15 inch per hour. At Kew the first fall of the baro- 
meter is shown at 11 a.m., loth, just ten hours subsequent 
to Val€ntia; and the lowest reading was 28°47 inches at 
115 a.m, rith, ony nine hours later than Valencia. The 
fall did not amounteto eh i inch per hour, but the subse- 
quent rise was o'Ig inc per hour from 1 to 3 3pm. The 
wind did not veer till after 1 p.m., and then only to west- 
south-west from south-south-west. Tht hourly velocity of 
the windeat Kewsevidently affords but little illustration of 
the violence of the gale, since the maximum velocity was 


NO O. 1156, VOL. 451] 7 


e e 








from our. islands before an entire 
| seen to be approaching the Irish. 









i which had been fostered by his studies as an undergraduate: at 


ey 45 WE, which E at ee pam. 5 ‘whilst ao 
Gréenwich the pressure anemomet@r regisered 317g lbs 
on the square foot at 2°35 pm. At Fort William the : 
barometer commenced to fall at +1.39 a.m.; 10th; "and — 
the lowest reading was 28748 inches at.3.53 p.m., "ith. < 
At Aberdeen the fall of the barometer setin at 445 pim., +) 
roth, and the minimum was 28°38 inches atopm., ith; 
whilst here the wind changed suddenfy from south-east oe 
by east to west by north at 1015 p.m., Tithe “i 
The ship Ahyéer, Captain W. Peterkin, keeping a og 
for the Meteorological Office, felt the first ififlu€nce of th 
cyclonic weather system at midnight, gth, ‘in lat 
and long. 13° W., about 300 miles to the west of L 
End, when a moderate South-west wind was blowing, 
and the barometer stood’ at 29°64 Inches The wind _ 
afterwards changed through south, south-eass, east, and. 
north-east, and the cefitre of the disturbante ‘passed to 
the south of the vessel, being nearest to the shij? at 
about 10 p.m., 1oth, when the barometer: was 28'71 inches, 
and the wind was blowing a fresh eae from | 
east, the ship being in lat. 49°40’ N., and lo NS 
This vessel shows that the wind did not attain gale force 
until after the centre had. passed to the east of th Oe 
but with a rising barometer she experienced : a í 
northerly gale. Ë 
The observations from the XA iber; co 
those obtained from stations inthe United K 
that the storm system. travelled across th 
British Islands at the rate of about 34 Engl 
hour ; but the rate of progress was sla@kenin 
after it had passed over the centre. of Engla n 
reaching the North. Sea it passed way vag slowly k he 
northward. ee 
The exceptional: features of the storm: were 
gales experienced in the English Channel a 
southern portion of the Kingdom, 
terrific sea, the latter being doubtless 
owing to the heavy westerly wind setting up 
alg the ldw barometer which occurred in the s sout 
part of the country. In the neighbourhood of Landon the 
barometer fell to 28:47 inches, and there have only been 
seven years since 1811 i& which thé reading has fallen 
lower, the absolutely lowest corrected reading during. the 
last eighty years in the. vicinity of: Londo E 8 
inches on January 20, 1814 
The influence of this storm are: had not 





































a. fresh fall of the barometer was i 
pm. on the rth, the barometer: having” 
risen to 29°20 inches. The mercury subsequent! too 
28°36 inches at 6.20 -p.m,, 12th, which is more than o4 SE 
inches*lower than during the gale of the 11th; and the- 
wind attained®he velocity of 58 miles an hour, an 
above 50 failes an hour for ten hours, from r to 1 
At Falmguth the windyattained the hourly veloci 
47 miles at 6 p.m, 12th, and at Holyhead 45 m 
12th ; but at Kewand Aberdeen the wipd did 
beyond a fresh breeze. 
The sudden manner in which this’ second disturbance ; 
collapsed, after assuming very | threatenfhg proportions, is 
of considerable ‘inteyest, in “So far as it affords a good 
illystration of the extreme difficulty experienced at tim 
in’ the weather forecasting for our islands ;.the: p: 
position of science affording no explanation why 
storm should traverse our islands, andthe, ot 
entirely abortive after reaching the western stat 
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Thr Duke of Devonshire; of whose death’ every one was 
sorry to hear, maintained throughout life the interest in science 
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Cambridge, where he élstinguished himself’ equally m mathe- 
matits and m classics” He acted as Chaifman of the Royal 
COmnyssion on @ciengific Instruction and the Advancgment of 
Science, whose repoig{s might have marked an era m@our 
national. progiess if theie had been a scientific depart- 
ment of the Government to give effect to them At 
Cambridge he did What he could to encourage scientific study 
by his splended gift of the Cavendish Laboratory The Duke 
was the firs, President of the Iron and Steel Institute, and the 
Owens College, Manchester, owed much to the zeal and 
liberality with which, on every suitable occasion, he sought to 
promote its interests 


Mr E Raf Lankester, Defuty-Professor of Human and 
Comparatiye Anatomy, has been elected to the Linacre Pro- 
fessorship of Human and Comp8rative Anatomy, Oxford, 

-vackted by the death of Prof Moseley 

Pror MARSHALL WARD has been engaged lately in studying 
the strange compound organism called by villagers the ‘‘ ginger- 
beer plant” We print elsewhere an abstract of an interesting 
paper in, which he submitted his*esults to the Royal Society last 
week 


AT the annual meeting of the Academy of Medicine of Panis, 
“on the r5th mstant, the Alvarenga Prize, which 1s given annually 
. for the best treatise on some medical subject, was awarded to 
Dr Bateman, of Norwich, for his work on aphasia, and to 
Dy _Legneu, of Pans, for his {treatise on renal calcul, these 
2 e 
gentlemen being bracketed together ex eguo, This prize confeis 
the title of Lawreate of tfe Academy y 


THE “Committee of Council on Education” have sanctioned the 
appointment of Mr George Brebner as first Marshall Scholar m 
Biology at the Royal College of Science, London Mr Brebner 
has passed through both the botanical and zoological advanced 
classes of the Btological Division in the Royal College, 
and in 1889 obtained the Edward Forbes Medal and Ẹsize 
awarded to the best student of the year in biology Mr Brebner 
has already been engaged m botanical research, and has pub- 
lished two origmal papers on stiucteral subjects, ın conjunction 
with Dr D H Scott. He has also assisted Dr, E. Schunck, 
F RS, of Manchester, in his investigations of the chemistry of 
chlorophyll, and ıs about to publish a joint paper with him Mr 
Brebner’s researches as Marshall Scholar will be carried on in 
the Huxley Research Laboratory, and will be concerned with 
questions relating to the histology of plants 7 

THE Paris Museum of Natural History has been partty re- 
organized by @ recent decree . The financial mangement 1s 
changed, and it has been decided that the Professors shall, 
as a rule, retire from their Professorships at seventy-fife years 
of age To this rule, however, there are to®be exceptions 
An, exceptional case is that of M de Quatfages, who 
retains his post, although Profs F 1emy and Daubrée will 
havé to retire The nameof “‘ aide-natualiste ” disappears, and 
that of ‘assistant ”# takes its place—a fact which 1s rather 
curious, since ‘‘ assistant,” in French, has not the same meaning 
asin English, or athe corresponding word has in German 
The assistants are empowered, under, some lmutations, to 
deliver courses of lectmes, and their financial position 1s to be 
improved , 


THE Royal Geographical Society ıs to be congratulated on 
the success of W system for the proper spelling of geographical 
names When its rules on the subject were drawn up, it was 
nof anticipated that foreign natsons would make any change in 
the form of orthography used ın therr maps As a matter of 
fact, however, considerable changes are being effected In the 
circular letter, the principal passages of which we print èlse- 
where, it 1s noted as a most satisfactory piece of news that 
France and Germany have both promulgated systems *of ortHo- 
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Enghsh syste è e 


AN Itahan correspondent of the Zancet writes that on De 
cembere10 the academic world of Rome entertained at a banquet 
the Senator Stanislao Cannizzaro in celebration 8f the bestowal, 
on him of the Copley Medal by the Royal Society of L&ndon 
The Accademia dey Lincet (phe “Royal Society” of Rome), the 
Accademia di Medicina, and the Senatus Academitus of the 
‘* Sapienza” were fully represented on the occasion The Charr- 
man was the eminen#@maéhematician and engineer, the Senator 
Brioschi, who, ın a few felicitously chosen sentences, conveyed 
the sense of pride shared by all Itahans at the bestowal on thejr 
compatriot of the ‘‘blue ribbon” of science Signor Vilları, 
Munster of Publi Instruction, also spoke The Senator Todaro, 
the Professor of Anatomy in the University, gave the toast of 
“The Royal Society of London,” which was as cordially 1e- 
ceived as it was eloquently proposed Prof Cannuzzaro there- 
after delivered an effective speech, m which he showed that it 
was in the effort to make his prelections cleai to successive 
generations of students that he had trained himself to reach 
those laws, the co-ordination of which had won for him the 
recognition of the greatest court of scientific arbitration in the 
world 

Ac®@orDING to a despatch from Philadelphia, published in the 
New York Sze, 1t has been decided that an Expedition shall 
be sent to Greenland for the relef of Lieutenant Peary and 
his party Dr Keeley, who accompanied Lieutenant Peary on 
ins exploring expedition, but afterwards returned, has said that, 
unless such an Expedition, fully equipped for an Arctic season, 
were sent to his assistance, Lieutenant Peary and his companions 
would never reach the bounds of civilization 


Mr RICHARD BOXALL GRANTHAM, who died lately m his 
eighty-stxth year, was one of the engmeers who helped Brunel 
ın the construction of the Great Western Railway He made 
the branch line from Gloucester to Cheltenham He was an 
authority on sanitary matters, and in 1869 became Chairman of 
the Committee appointed by the British Association to inquire 
into the treatment and utilization of sewage In 1876 he suc- 
cessfully completed the reclamation of Brading Harbour, in the 
Isle of Wight This had been attempted by Sir Hugh Middle- 
ton 250 years previously, but his work had afterwards been 
destroyed by the sea 


DUTCH newspapers announce the temporary nomination of 
Mr E Engelenburg, meteorologist at the Royal Meteoro- 
logical Institution at Utrecht, as Director of the Observa- 
tions on land 
appomtment of Dı M Snellen to the position of Chief Director 
of the same Institution, which had been held by the late Prof 
Buys Ballot Mı Engelenbufg accompanied Dr E van 
Ryckevorsel to Brazil, acted as his assistant durmg the magnetic 
survey of that country, 1882-85, and prepared a part of the 
report on this survey published in 1890 by the Royal Academy 
of Sciences at Amsterdam In 1887 he was attached by Prof 
Buys Ballot to the Meteorological Institution, ang has since 
been responsible for the yearly report on the thunderstorms 
observed ın the Netherlands, formerly prepared by Ièr Snellen. 
He has also investigated the quantities of rain im different 
parts of the Netherlands and in the different months of the 
year His results on this subject have lately been published 
m the Memoirs of the Royal Academy of Sciences at Amster- 
dam, the accompanying rain-maps give a clear idea of the 
dependence of the rainfall on eh® distance from the sea- 
shore Ht has repeatedly directed tus attention to the tides 
at the coast of the Netherlands, to the vanation, of the 
velocity of the tidal currents in the Dutch ‘‘ zeeggten,” ze 
the entrances to the Dutch roads o harbours (de Ingenieur, 
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Nose 5, 9, and 38, of the year 1889), and to the influence 
of the wind and atmospheric pressure on the height of the 
sea-serface (de Jngenzetr, 1891, No 39), r) è 


* e THE Annual Mgteorological Report for Japan for 1889, re- 
cently received in this country, shows that considerable ettention 
e 18 given to the subject of metgorology, and, contains the results 
of the hgurly observations or continuous records for Tokio, 
together with observations taken simultanedysly at the top and 
base of Mount Fup, the Inghest mountain ın Japan The 
observations on the mountain were made at a height of about 
12,250 feet, during 38 days from Aug@st Mto September 7, 1889 
Twice during this period the anemometer was broken by the 
force of the storms The position of this station—an extinct 
volcano, near the Pacific—renders ıt very important for the m- 
vestigation of the meteorology of high regions On this account 
it has several times been used for that purpose, but the observa- 
tions have previously all been confined to a few consecutive days 


On December 18, at 7 30 am, a violent earthquake shock 
was felt at Corleone, an mland town m the province of Palermo, 
Sicily The first shock was followed by a pronounced undulatory 
movement in the direction of north to south 


Mr G A NUSSBAUM, agent m London foi the Société 
Générale des Teléphones, Paris, informs us that ne has lately 
made a complete telephone installation at the AdelphieHotel, 
Liverpool The installation comprises three floors, and on each 
floor a switch board for seventy directions 1s fitted, the total 
number of stations being 210 Visitors are thus enabled to 
communicate with one another, but ıt seems somewhat doubtful 
whether they will all be quite pleased to find this surt of thing 
in therr bedrooms 


AN interesting papei on electricity m relation to mining, by 
Mı Ernest Scott, was read before the Institution of Engineers 
and Shipbuilders in Scotland on November 24, and 3s now 

*printed in the Institution’s Transactions About fifty mines 
in the United Kingdom are alieady supplied with electricity, 
and the new methods are not unlikely, he thinks, to effect “a 
small revolution in the mining industry’ Maines which have 
been commercially unworkable owing to then depth, or the 
great distance of the working face from the pit-head, may now 
be turned into profitable undertakings Mr Scott notes that 
electric power can claim the followmg advantages over steam, 
hydraulic, and compressed atr (1) greater efficiency, and 
therefore reduced first cost and expenses m working, than other 
mediffms of power transmission over considerable distances— 
say above half a mile , (2) thegreater ease with which the com- 

© paratively small copper conductois can be manipulated and kept 
in order as compared with piping, especially where there are 
falling yoofs or shifting floors, (3) the facility with which 
machines which require to Be moved occasionally—e g coal- 

e cutters, pumps, &c —can be advanced along the roadways as the 
work proceeds, or taken about &n bogey cainages from one 
part of the workings to another 


AT the me€ting of the Society of Arts on December 16, 
General Pyt-Rivers delivered a capital lecture on typological 
museums, as exemplified by the Pitt-Riveis Museum at Oxford, 
and his pfovincial museum at Fainham, Dorset The lecture 

e sprinted in the current number of the Society's Journal By 
“í typological museums,” General Pitt-Riveis means museums 
in whæh objects are ananged in a way that brings out the 
sequence Of types Museums of this kind are, he thinks, best 
suited for educationgl purposes, and he urged strongly that 
many of them should Be @stablished The museum he has 
formed at Farnham has been greatly appreciated , and he 
believes that ın some respects it 1s even better than the m- 
stitutron@vhich bears his name at Oxford, because such series 
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asit contain are more fully represented @ &m ong the sptakers 
after the delivery of the lecture, was Dr of Tylor, who gave 
a striking mstance bf the value of the Principle on which the 
objects,in the Pitt-Rivers Museum age awanged [ft often 
happened, he said, that a series might hg made purely theoreti- 
cal, by putting m their order a number of specimens which re- 
ferred to one another more or less® distinctly, thu? showing 
where the curve of development had probfbly passed , but yet 
important links were often wanting, and the visiter went away 
possessed with the desire to find those links and pregent them to 
the Museum. Only a few weeks ago they thus acquired a much, 
desired link in the history of stringed instruments The late 
Mr, Carl Engel suggested that the strung bow must have been 
the ongin of the whole series of stringe@instruments, whether 
pianoforte, violin, or guitar, This view was proved to be 
correct when the instrumemts were arranged in a%eries, begin- 
ning with a strung bow The difficulty, however, was t8 get 
the starting-pomt—an authentic bow capable of being used both? 
for hunting and twanging One people who were described as 
using the bow for this double purpose were thé Damaras,; it 
was said that the hunter sho game with his bow during the 
day, and when he came home sat by the fire and amftsed hım- 
self by twanging the string Three or four weeks ago Miss 
Lloyd, who had spent some time in South Africa, sent them 
one of these bows, and ıt now stood at the head of the series of 
stringed instiuments A 


THE Indian Bureau of the US Govgrnment propose to 
fave at the Chicago Exposition an interesting exhibit, Which 
will perhaps occupy two acies eepresentagives of all the 
leading Indian tribes, especially those of a®distinctive type, 
will be shown, together with their habitations, industries, &c 
The Navajos will display their skill in blanket-weaving , the 
Zufis, who will live in a ‘‘ hogan,” as they call their dwellings, 
will mahe pottery, the Piutes are to make water-bottles of 
rushes There will be a great collection of relics, weapops, 
an@™atensifs , and it is mtended that competent teachers shall 
carry on their work in a model Indian school Vusitors will 
have ample opportunities of comparing the aborigines in their 
wild state with the civilized o1 semi-civilized Indians of to-day 


ACCORDING to official returns, lately reviewed by the Adelarde 
Observer, the area of land devoted in South Austalia to gardens 
and orchards has advanced since 1885 fiom 10,775 acres to 15,362 
acres, representing an increase of 50 pei cent , this area apparently 
including that devoted to viticulture The statistics show that 
the Srange, almond, walnut, chestnut, and olive are largely 
cultrvated The number of gimond trees 1s gwen as 134,038, 
or 27,768 more than last year, olive trees, 59,118, or 11,604 
more ,®and orange trees, 56,341, the latter producing 44,762 
cases of fruit, o? 3040 more The increase in the manufacture of 
olive oil 1s en more marked The quantity made 1s returned gt 
6838 gallgns, as against 1486 in the previous year Almond 
trees are stated to have produced 3311 cwt of nuts, being an 
increase of 1468 cwt In 1890 walnut trees numbered 7644, 
and chestnut trees 1128 The chmate and flora of South 
Austraha are also well adapted to the nees of the bee-keeper 
According to the iough estimates of the bee-owners, 25,383 
hives in the colony last year produced nearly 500 tons of honey, 
of which 80,793 pounds were exported 


TOWARDS the end of last March the citizens of Sydney wêre 
astonished by the sudden discoloration of th@ water in Port 
Jackson In {he habour the water piesented ın many places 
the appearance of blood This#remarkable phenomenon, which 
was soon found to be due to the presence of a minute organism 
has been made tne subject of a paper, by Mr Thomas White- 
legge, in the Records of the Australian Museum (vol 1 No 9) 
Qn March 31, Mr Whitelegge went to Dawe’s Point, and got a 
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bottlé of water, an vc there wasa good supply of the organ- 
ism in question e@At first Be thought it was a species of the genus 
Periglinudz , but further research convinced him that it was a 
new speties of the™tlos@ly allied genus, Glenodimum  @o far 

vas Mr Whitelegge 1s abfe to judge, fully one half of the shoe 
fauna muswhave been destgoyed by these small invaders The 
bivalves were a’most exterminated in those localities where the 
organism was abundant during the whole of the visitation Mr 
Whitelegge 1s “of opinion that the great destruction of hfe 
brought abot b? an organism apparently so insignificant 1s 

, Ø the highest interest from a biological point of view, showing, 
as ıt does, how hmited is our knowledge of the causes which 
mfluence marine food gupphes Ths, he points out, ıs par- 
ticularly the case in regard to the oyster, which has often mys- 
tertously disappeared from localities where ıt formerly abounded 


‘ THe U S Department of Agriculture has published the fifth 
number of a series of paper» on the North American fauna 

The number contains the results of a “‘ biological reconnots- 
sance” of a part of Idaho, which Dr C Hart Merriam con- 
ducted during August, September? and October 1890 , and also 
descriptions of a new genus and several new species of North 
American mammals The new genus (Microdipodops) 1s a kind 
o$ dwarf kangaroo rat from Nevada Dr Merriam speaks of 
this as one of the most remarkable of the many new and inter- 
esting mammals discovered in North America during the past 
few years? Six specimens were collected mm Nevada by Mr 

Baile? 1n October and November 1890 . 


. 

Ir ıs most Ppportant “hat members of the medical and 

' scholastic professions, and the public generally, should have 
sound ideas on the best means for guarding great educational 
, establishments from the outbreak and spread of preventible in- 
fectious and contagious disease We are glad to note, therefore, 
that the code of rul& on tne subject, drawn up by the Medical 
Offfcers of Schools Association, has been so much sm demgad 


that it has been necessary for Messrs J and A Churchill, the | 


publishers, to issue a third edition An important note to an 
appendix ın which disinfection 1s dewlt with has been added in 
this edition Tle-measures indicated in the appendix have 
hitherto been regarded as at least serviceable for the attainment 
of disinfection , Recent experiments, however, seem to show 
that none of them can be relied upon as absolutely effectual in 
certain cases E 


A1 the meeting of the Tield Naturalists Club of Victoria, on 
October 12, Mr J P Echert read a paper on “some peculiar 
changes in the colour df the flowe? of Swarnsonza procumbens” 
When the flower opens, tne corolla ts lilac, and the first ehange 
1s noticed in the longitudinal venules of the largest petals, which 
soon after assume a deep crimson Then, at two different 
ports of the petals a dark blue*is noticed, which gradually 
extends over the whole surface, the peripheral portion bemg a 
httle palgr in colour «ln the central portion the colour varies 
through all the shades of blue till finally ıt assumes a rosy tint 
Frequently the petalg will assume their original colour for some 
days, and afterwards go through all the gradations of colour 
once more Mr Eckert assigns the phehomena to a meteoro- 
logical cause, and claims that his theory 1s supported by expe&- 
ments gvith the electric current 


THE New #ork Engmeering News says that prehistoric 
irrigation canals in Arizona, are “‘really worthy of more notice 
thafi 1s usually given them The Salt and Gila Rfver valleys are 
intersected by a vast network of these canals, which antedate, 
atleast, the arrival of Coronado in 1552, for he mentions these 
ruins and the traditions of the Indians regarding a once dénse 
population in this region Modern engineeis cannot improve 
upon the lipes of these canals, nor in the selection of*points $f 
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diversion from the rivers. The first irrigatiqgn canal m tug 
section, the oneghat has made Phoenix, with its present popula- 
tion of 20,co0fsimp® fgllowed the lines of one of these®old 
canals ‘Their extent may be appreciated whep it 1s said that ine 
the Salt Raver valley alone the land covered by these canals once 
aggregated over 259,qp0 acres, andgthe canals therfselves, with . 
their laterals, must have exceeded r000 males in length “This 
country is filled witk°prehisteric runs, with walls of stone or 
adobe, and almost every acre contains fragments of pottery, 
steel ornaments, stone implements, and, other remains of a 
population which can cly be qstimated ın its aggregate ” 


THE fifth pat of “Bıbfiotheca Mathematica,” edited by G 
Enestrom (Stockholm), is devoted to a brbhography of the history 
of the mathematicaf sciences ın the Netherlands, by D Bierens 
de Haan, of Leyden By the conditions of the publication the 
writer 1s restricted ‘faux écrits se rapportant exclusivement ou 
au moins essentiellement à l'histoire des mathématiques pures ” 
In ten octavo pages the list ranges from 1667 to the present time, 
and contains sixty entries, the compiler being credited with 
thirteen of them There 1s also a long list of “ages on Dutch 
mathematicians 


WE have received from Mr Elhot Stock the second volume 
of The Freld Club It is a magazine of general natural 
history,” and cannot fail to give pleasure to readers who are 
interested ın the results of scientific observation The editor 
is the Rev Theodore Wood 


THE new number of the Economic Fournal (vol, 1 No. 4) 
deals with various questions which are of great scientific interest 
as well as of urgent public importance It opens with an intro- 


| ductory lecture on political economy, by Prof F Y Edge- 


worth, the editor Then come papers on the alleged differ- 
énces ın the wages of men and women, by Sidney Webb, the 
coal question, by Forster Brown, the new theory of interest,. 
by W Smart, the evolution of the Socialist programme in 
Germany, by Prof G Adler, labour troubles in New Zealand, 
by W T Charlewood, and an attempt to estimate the circula- 
tion of the rupee, by F C Harrison 


THE January number of Mind, the first of the new series, 
will contain articles by Mr W E Johnson on ‘Symbolic 
Logic,” by Mr Alexander on the ‘Idea of Value,” by Mr 
McTaggart on the ‘‘ Changg of Method in Hegel’s Dialectic,” 
and by Piof Lloyd Morgan on the ‘‘ Law of Psychogenegs ” 


THE arrangements for science*lectures at the Royal Victoria | 
Hall during January are as follows —January 12, Sir Herbert * 
C Perrott (Chief Secretary of the St John’s Ambulance 
Association), ‘* First Aid to the Injured, its object, orsgin, and 
development” (this lecture will be followed by an ambulance 


class m the Morley Memorial, College) » 19, Mr Locke Worth- e 


ington, ‘‘ Egypt 3000 years ago’ On the 26th, Prof Remold 


will deliver a lecture 


e 

Two new methods of preparing free solid hydroxylamine, 
NH,OH, are described by M Crismer in the current number of 
the Bulletin de la Société Chimrgue It will be ranembered 
that this important substance was isolated a few weeks ago by 
M Lobry de Bruyn, an account of the manner ın which it was 
obtained, together with a description of the dangerous properties 
of the free base, was given in NATURE 20) M Crismer 
now publishes two very simple methods of isolating anhydrous 
hydroxylamine, by the use of a eor@pound of hydroxylamine 
and zinc chforide, previously described by him (comp NATURE, 
vol ali p 401) Tas interesting compound 1s a crgstalline 
substance, of the composition ZnCl, 2NH,OH, regdily pre- 
pared in large quantity by dissolving the hydrochloride o 

e . a 
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hydroxylamine, NH,OH HCI; in alcohol, ın ẹ flask provided 
witl? an inverted condenser, adding the Yequidlte quantity of 
ezine oxide, and boggling the hquid until it ıs quite clear Upon 
cooling, crystals of the compound a1e,deposited These crystals 


e are very permanent m theirgbehaviour tqwards solvents, they 


resist orggnic solvents*completely, and are only slightly attacked 
by wateg They ae iendered mech mores unstable by rise of 
temperature, and explode most violently when an attempt is 
made to fuse them gf, however, they are carefully warmed up 
to 120° ın a flask connected withea Serie of U tubes, they dis- 
sociate regularly, a gas being rapidly evolved, which condenses 
to a liquid, mainly in the first U tube This liquid 1s very rich 
in hydroxylamine, but owmg to the dehydzating action of the 
zinc chloride, contams small quantities of decomposition pro- 
ducts This destructive action of the zufe chloude may be 
altogether avoided, however, if another base capable of replacing 
the hydroxylamme m the compound ıs present during the dis- 
tillation The base which M Crismer finds most effective 1s 
aniline About ten grams of the zinc salt are added to twenty 
cubic centimetres of freshly distilled aniline, and the mixture 1s 
submitted to distillation under reduced piessure Under these 
circumstances 2 liquid of very high refractive power distils over 
In a few minutes this liquid commences to crystallize in large 
colourless lamelle, and upon surrounding the receiver With 1ce- 
cold water the whole completely crystallizes. These crystals, 
when washed with a little ether to remove a trace of amiline 
which 1s mechanically carried over, are found to correspond to 
the formula NHOH, They are identical m all respects with 
those deseribed by M Lobry de Bruyn They dissolve im all 
proportions in water, and the solution possesses the ordinary 
properttes of aqueous hydroxylamine The crystals are very 
deliquescent, attracting moisture with the utmost avidity. They 
melt at the temperature of the hand. The compound of zurfic 
chloride and aniline, which remains ın the distillation flask, may 
be obtained from solution in boiling alcohol ım minute snow- 
white crystals 


THE second method by which anhydious hydroxylamine may 
be prepared consists in passing dry ammonia gas into an emulsion 
of the zinc compound ZaCl, 2NH,OH in absolute ether As 
soon as the first bubbles of ammonia enter the flask an energetic 
reaction occurs, the zinc salt swells up rapidly, and eventually 
the whole of the hydroxylamine is, berated, and 1s dissolved by 
the ether The clear ethereal solution is subsequently decanted, 
and the ether removed by distillation zz vacuo, when white 
crystals of hydroxylamine remain in the vessel in which the dis- 
tillation 1s carried out The only precaution necessary in 
adopting this mode of preparation 1s to employ a tolerably large 
proportfon of ether, asghydroxylamine does not dissolve in that 
liquid to a very large extent M Crismer finds it most con- 


e * vement to perform the experimen{,in an apparatus so constructed. 


that the extraction by ether of the product of the action of 
ammonia 1s continuous 


e 

THE additions to the Zoological Society’s Gardens during the 
past week fhclude three Rhesus Monkeys (Afacacus rhesus 8 2) 
from Inga, presented respectively by Dr Hewetson, Mr H 
Godfrey, and Mr W A Morgan, a Puma (Fels concolor) 
from Sante Fe, Argentme Republic, presented by Mr Thos 
Bowers , a Musanga Paradoxure (Paradoxurus musanga) from 
the Ifidian Archipelago, presented by Mr J Watson, a Grey 
Ichneumon (Hes petes gitseus) from India, presented by Mr 
W Needham, a Agra, Agouti (Dasyprocta azare) from 
Bntish Guiana, presented by Mr R Scott-Brassę a Northern 
Mocking Bird (Mimus polyglottus} frog North America, pre- 
sented by Major N Gosselin, two Brown Hyenas (Hyena 
brunnea é 2) ffom South Africa, a Two toed Sloth (Cholopus 
delaciyius) from Demerara, purchased e 
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OUR ASTRONOMICAL COLUMN + 
CATURE OF COMETS BY PLANETS —#urng the dat “two 


ow three years several astronomers have studied the action of | 


planets in changing the orbits of comets which pass near them, 
and a considerable amount of interest has been arofsed ın this 
problem Prof H A Newton, m the efmer®an Journal of 
Sceence for September and December, establishes a number of 
propositions relative to the perturbations by plahets which lead 
to the annexation of comets Some of the reqlts pbtamed may 
be expressed as follows —(1) If a comet passes in front 


Jupiter, the kinetic energy of the comet 1s dimmuished, if it + 


passes behind the planet, the kinetic energy of the comet 1s m- 
creased (2) The greatest effect of pgrturbation of a planet 
moving 1n a circular orbit in shortening the periodic time of a 
comet originally moving ın a parabola 1s obtained af the comet’s 
original orbit actually intersects the planet’s orbif at an angle of 
45°, and if the comet ıs due first at the point of intersectien, at 
the instant when the planet’s distance therefrom ıs equal to the 
planet’s distance from the sun multiphed by the ratio of the 
mass of the planet to the mass of the sun (3) If m a given 
period of time 1,000,000,cc0 comets come m parabolic erbits 
nearer to the sun than Jupitem 126 of them will have their orbits 
changed into ellipses with periodic times less than on€-half that 
of Jupiter , 839 of them will have their orbits changed into 
ellipses with periodic times less than that of Jupiter, 1701 of 
them will have their orbits changed into ellipses with pertodec 
times less than one and a half times that of Jupiter, and 2679 
of them will have their orbits changed into ellipses with periodic 
times less than twice that of Jupiter (4) Of the 839 comets 
which are reduced to have periodic tim@s less than Jupeter’s 
period, 203 will, after perturbation, have retrograde motions, 
and 639 Will have direct motions (3 Somewhat more than five 
times as many of these comets move in direct @rbits inclined less 


than 30° to Jupiter’s orbit as move in retrograde orbits inclined ® 


Jess than 30° to Jupiter’s orbit It may therefore be said that 
comets which are changed by the perturbing action of a planet 
from parabolic orbits of every possible inclination to the ecliptic 
into short period ellipses must, as a rulg, move in orbits of 


moderate inclination, and with direct motions * R 


DAE 
“Daw oF LIMITING Apertures —The results of some În- 
teresting photometric experiments connected with the applica- 
tron of the law of limiting, apertures to.small object-glas-es are 
given by Dr E J Spitta*in Alonthly Notices R A S, Novem- 
ber 1891 The apertures of six object-glasdes were reduced to 
one half and one-quarter respectively, and the intensity of a 
point at the focus of each was then photometrically tested The 
numbers obtamed were in neither case profortional to the 
square of the linear aperture ‘of the object-glass, and they 
indicated that the oute: zones do not contribute as much to the 
mtensity of the gmage at the focus as they should do theo- 
retfcally Some photometric observations by Dr Muller, of 
Potsdam, also show that the brilliancy of the fpcal image 1s only 
very slightly affected by blottfng out the Suter parts of his object- 
glass, the observed and computed itensities being very dis- 
cordant until the diameter had been diminished to about one- 
half Dr Sjfitta beleves that the cause of the difference hes in 


the aplanatisation of the glasses used ow 


CONNAISSANCE DES Temes for 1893, and the extract from ‘ 


the one for 18y2, containing information useful for mariners, 
have just been received from the Bureausdes Longitudes The 
arrangement appears to be the same as usual, and no comment 


as to its excellence 1s needed ë 





ORTHOGRAPHY OF GEOGRAPHICAL NAMES 


THE Council of the Royal Geographical Society heve gust 
issued a circular letter, signed by Sir E Grant Duff, 

the President of the Society, on this important subject The 

following arg its principal passages — . 

In 1885 the Council, ımpiessed with the necessity of endeaYour- 
ing to reduce the confusion existing in British maps with regard 
to the spelling of geographical names, ın consequence of, the 
vgriety of systems of orthography used by travellers and others 
to represent the sound of native place-names in different parts 
of the world, formally adopted the general principle which had 

"been long used by many, and the recognition of which had been 
steadily gaining ground, viz that in writing geographical native 
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they have:in the English language. 

‘r@quired elucidation in its details, and a 
t was consequently dr&wn up with the 
He 


broad pin ip 
based. up 
nton of represgating the principal syllabic sounds. 

ct aimed’ at was to provide.a system which should 
le enough for. any* educated, person to master with the 
wf trouble, and gvhich at the same time would afford 
‘an approximatipn to ee sound of ‘a place-name such as a native 
` might recognize, o attempt “was made’ to represent the 
ess dedicate inflexions of sound and tone, which belong 
, often. to different. 
oi not only that such a ‘task. would be 
tempt to prove fer such niceties 



















‘the system thus settled. has 
e Council ve entured to ho 








wore it, and the latter bas communicated si the colonies, 
te nesting them to: carry it out in respect to names of ‘native 
in, Even more important, however, than these adhesions is 
‘aciién of the Government. of the ‘United States of 
hich, after an exhaugtive. inquiry, has ‘adopted a 
inwlose conformity with that of the Royal Geographical 
3 y, and. has directed that the spelling of all names in their 
vast territories: should, in cases where. the orthography is at 
; psesent doubtful, be settled authoritatively by a committee ap- 
: pointed for the purpose, The two great English-speaking nations 
žre thus working in harmony, : 
rowncil, by printing the rales in“ Hints to Travellers,” and 
is, havg endeavoured to insure that all. travellers 
ith the Society should be made aware of them ; but® 
nee some bodies and persons interested in the 
tillbe in. ignorance of their existence afd general 
ptance, they feel that the time has come to again publish 
em as widely as possible, and to take every means in their 
er to aid the progress of the reform. 
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:phical nomenglature in revisions of editions of published 
gigantjc task requiring many years to carry out, the 


ve decided to take steps to commence-tentatigsiy 
d regions, in m which. the Pince names will be 


i the em of foreign names in 
ters: this Spanish, Portuguese, 
ill be spelt as by the respective nations. 

‘change made in the’ spelling, of such names in 
are not written in Roman character as have 
niliarto Ex nalish readers + thus Calcutta, 
eck, &e., will "be ‘retained in their present 





$e of the word ‘as locally prongunced will be 
is of the spelling. 

sAn approximation, however, to the Sound: is. Mone aimed 
stem which would attempt to represent jhe more 
inflexions of sound and accent: would be so complicated 
feat itsglf, “Those who desire a more accurate: 

è written name must learn it on ‘the spot by 
d peculiarities, ; 











of the system ate r= > 
vowels are pronounced as ‘in Teatian aiid consonants 


wonounced, and no redundant letters am 
e n two vowels come together, each one is 
iMhided, though the result, when spoken quickly, is sometimes 
‘ Scarcely to. beistinguished from a single sound, as in az, 
| Oly et. 
(fa One accent only is used, the acute, to denote the syllable 
| which’ stress is laid. This if very important, as the sounds 
many. Dames are entirely altered by the misplacement of this 










“6, Indian names are accepted as spelt in Hunter's “ Gazettter | 
| second consenant. 
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his end,.and with a view to still closer uniformity in | 





j NA TURE , ‘ 


GE have thelr Italian signifiqance, and | 
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The — amplification of Use rules explains” their : 


















thers is a esi repetition ‘of he singl 





application :— e 
. s 
¢ pie 
Qe b. ‘ in tt a ae K PES TM mee ; 
£ hd 
Ë ® Pronunciation apd remarks, Examples. 
ki + 
i s à. ° TUe 
| i kad 
pe E iat PEE i i E TAE NEEE OE E ENS 
ah, a us in fathia” aS in ® Java, Ba ae 
ih mali, ERE 
e | el, aasin fate u a eo, | Tebek "Keb Oteten, E 
ee ae, Medina, Tir 
è . _ o a : ee viika, Pera. 
i English e; Jas in racine; ti sound of ee in 
i beet... wee hus, fiat: Hinjec, He Fiji, i Hindi. 
o | oasim mote mi Tokyo. 
u | long was in fure ; ‘the sound’ of oo li Boot.” zo ; 
or ew should. ghever be employed for: this CHIE 
sound ow u Thos, not Zoadea, but | l Zalu, Sariatra;: 
| All vowels are Shortened in sound Ù w doubling pi E 
i the following consonant PA S «ot Yarra: Tanna. Mec 
| Doubling-of a vowel is only necessary: where | peed idda, Bonny 
| 
at 








sound ast oe N atin, Goslina. 
ait English fas ia BOR en Fanghi al 
aú) ow as in how Thus, not “Foochow, but | Fuchan. 
ao | is slightly different ‘from above m» any Macao. 
aw} as in dew, 
ei is the sound of the two Italian vowels, butis / 
frequently slurred “over, when it is scarcely | 
‘to. be. distinguished fom vy in the English © 
an ani bie cok J a | Beirůt, Beil. 
b | Egish f 
c | -isalways:soft, bat- is ‘so nearly the sound of s: 
"that it should be seldom used .. | Celebes, 
If Cebes were not already recognized i it would 
be written Seldies. | i 
ch | is always soft asin church | Chingchin. 


English fe ph should not be used for. ‘the | 

sound of, «Thus, not Haiphong, Dat 

is always hard. (Soft gis given by j)er a 
is always pronounced when inserted. 


Heifong, ‘Nata 
l Galápagos: 


asin what; better rendered by Aw than tok, 
or È follawed by a vowel, thus, Hwang he, 


not Whang Amor Hoang. RD we ats ave | Hwang ho, Ngati 


ned Japan; ‘Fincbuen a 
English he ic should always be pat “for the oe 
hardc sn ae Thus, not Corea, but 
The Oriental guttural... 
is anocher guttural, as in the Turkish - Series 


on 





Dagh; Ghaz 


ae 


i 

| 

| 

a4 

English Ju df should never be put for this | 
| 

l 


i 
| 
| 
E 
| 
| 
| English 2, Tag | 
| | 
| 
| 
' 
i 


; j Asin English, 


has two separate sounds; the one hard agin the i : 
English word Zuger, the other as in-simger’. 
As these two sounds are rarely Employed | 
the same locality, no attempt is made to dis- | 





i 

| 

i 

| tinguish between them. ; ie Hee DR 
| Asin English. e f eE Cy ly ae 
| Asin loophole . | Cherulpho;Mokpho © 

| stands both for its “sound i in thing, and as in | a 
| this, The former is most common, | Bethlehem | 
| should never be employed; ae Ma gurvor) is | 

| givenag Ae Secs s | 
| When i chas the sound of & asin uoit ‘tt | 
} } 
j j 
| 


shoald be given by Æ 


Kwangtung. ‘ ey a 












el nears 


"e Se sabatinited as ised apa pii y ren 
Thus, not M ikinddn: ye A 
i wat Kiwaly; 

English s s i 

The French 7, or as sin treasure. 

Accents should not generally be used, but | 
| "where there is a very decided emphatic syl- | 
| labie or stress, which affects the sound of | 
H | 
| 


ka yin 


eet! 





Ew 


the word, it should vee eee be an acute | 
accent one re tee 


e. 


Tongatdbu, @ alā- 
pagosp Paliwan, 
Sarawak. 


e. 





B a 

The y is Stained as a terminal in this word under Rule 2 above, Phe 

word is given as a familiar gxample of the alteration in sound caused by the: 
o 
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© *THE EChIPSE OF JANUARY 1, 1889. hamlet called Norman, on the north b®agth of the S@uthern 
- Gg i : rA Pacific Railway, about 130 miles from Say ‘ancisco. Situated 
DURING the year 1889 two total eclġpses ccurred, one | south was Moune Shasta, and so nearfy was it®in the meridian 
on January 1, and the other one Decemlfer 21. The | that, as Prof. Pritchett says, ‘‘its snow-capped cone was aed 


@resent report refeys to the former, and contains a detailed ac 

ount of all the work that was undertaken by those whe formed 
a . 

(J . 





the party from the Washington University Observatory. Owing 

to the proximity of this Observatory to the path of totality, the 

chance of observing the eclipse was made the most of, but was 

only made possible, as Prof. Pritchett says, ‘‘ by the kindness of 
Government officials and others in lending instruments, and by, 
the liberality of friends of the University in subscribing money 

for the necessary expenses.’ 








ymposite phot 


The party consist@l ofeP pls. H. S. Pritchett, Director of the 
Observatory, F. E. Nipher, and E. A, Engler, tqgether with 
Prof. C. M. Charroppin, of the St. Louis University Observatory, 
ind Pref. Señor Valle, of the National Observatory of Mexico. 

Che spot fixed upon for observing* the eclipse was a small 








a © ' Report of the Washington Universit Eclips: Party. 
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for in#rumental adjustment without apfrecitfble error. "e 
Che equipment as regards instruments included an equatorial , 
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camera, with one of Dallmeyer’s patent portrait‘und group lenses, 
size No. 8.D., having a clear aperture of 6’9 inches, and an 
equivalent focal length of 37°9 inches. Owing to the difficulty 
of keeping the tube light-tight, to prevent the fogging of the 
plates, an automatic shutter had to be used, the largest obtain- 
able cutting the aperture down to 4'5 inches. Two telescopes 


were alsonemployed—one being a inch CPirk’s refraetor 





Fis. 3.—Lockyer’s sketch of corona, 187 


oO Š e 
equatorially mounted, with magnifying powers from 50 to 400; 
the other a French instrument with an aperture of 3 inches, afid 

an altitude and azimuth mounting. t 
Although the first contact was lost through the formation of a 
heavy bank of clouds, the sky near the sun soon afterwards 
i “the seeing was excellent and the image of 
distinct.” In all the Six negatives 


Pecameeciear, an 
the sun was 





sharp and 


DECEMBER 24,4891] à 





E --—$ 


. (J 
obtained the definition, was found to be very good, but on 
account, of the &ifferencé in the lengths of the exposures given to 
theesgveral plates, ome of them proved to be rather thin The 
task of* developing théin was imposed upon Prof Charfppin, 
who gives a brief, intevesting account of the process of tèir 
developmgnt The observations of the times of contact and the 
study of the corona were fndertaken by Prof Engler, with the 
aid of the French in@rument Although only two contacts were 
recorded (the gecond and the fourth), he made no attempt at the 
third, owing to the short space of time at his disposal for observ- 
ing and sketehing the corona The drawing which he made 1s 


_ produced (together with the other photographs) in this report, 


and tallies, when compared with them, ın nearly all respects, 
with the exception of the two equatorial streamers on the west 
side, that appeay to extend further westward than those recorded 
in the photographs 

It ıs mterésting to note in the illustrations the great similarity 
between the corona observed ın thi8 eclipse and that of the 
geez 1878, in which year the sun-spot disturbances were at the 

imimum Figs rand 2 represent the corona of the year 1889, 
the former being a drawing by Prof Engler, the same as the 
one previously mentioned, while the latter is the integrated 
resutt of the examination of all the photographic plates, ana 


‘does ngt represent the coronas seen by the eye, nor as , 


shown on any one of the negatives, but 1s a combination of all 
that could be found in the negatives ” 

The next illustration (Fig 3) 1s a sketch of the corona made 
Wy Mr Lockyer during the echpse of 1878 (NATURE, vol 
«vit p 457), and when compared with the above figures fully 
bears out the idea that at the several periods throughout a sun- 
spot cycle there corresponds ın the corona a like period, which 1s 
appient to us onlf in the changes of form undergone by the 
equatorial and polar streamers, and thts only at the time of 
eclipses 2 e 

The followmg brief extracts, which we give in the observers’ 
own words, will show how the descriptions of the appearance 
of the corona resembled one another mm all the main points 
With regard to the structure at the north and south poles, Mr 
Lockyer says (NATURE, vol xvu p 457) — 

“I had a magnMicent view of the corona with a power 
of*50 on my* 3%-inch Cooke, and saw eXqU ee Se 
at the north and south pomts Curves of contrary re 
started thence, and turned over, and blended with the rest of 
the corgna, which was entirely structureless and cloudlike , the 
filamentous tracery, which ın India I@observed till three minutes 
after totality, had mdeed almost gone Prof Bass, however, 
tells me that by confining his attention to the same point for 
nearly the whole time of totality, the structure came out and 
seemed to pulsate like an aurora ” 

Prof Pritchett’s accoynt 1s almost the same, word for word, 
as may be seen from the following extract — 

“I was particularly struck,” he says, ‘‘ with the brilhant ap- 
pearance in the telescope of the filaments at the north and s@uth 
lambs of thesun. They seemed radial at the poles, but gradually 
bending over and mergmg into the ¢quatorial streamers in passing 
from the pole to the equator I could not resist the impression 
that these filaments pulsated ” r 

From the above ıt will be seen that the appeđrances at the 
Pole, for both years were very similar, and with regard to the 
equatorial streamers also, their notes show that the characteristic 
features of each coincided ın almost all particulars Owing to 
the fact of the minimum spot period occurring at both eclipses, 
the abo%e results stréngthen very considerably the hypothesis 
connecting the spot cycle with the corona 

In addition to Pgof Engler’s drawing mentioned above, 
Señor Valle also made some eye observations of the coronal 
streamers The method he adopted was similar to that em 
ployed by Prof Newton in 1878, and consisted ın placing @ 
screen in such a position that during totality the moon and the 
bright@ corona were cut off The photo-engraving of the 
drawing shows ag extension of the equatorial streamers to about 
a distance of three solar diameters, while the polar regions were 
described as of a curved luminous filamentary conjraction 

efore concluding, we must not forget to mention the admir- 
able artotype reproductions, at the end of the report, of all 
the negatives as they are arranged m the order of the times of 
exposure, they show well the progressive increase of detatbon 
the outer part of the corona as the exposure was lengthened 
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SIMPLE (ROOF OF EUCLID I? 9 AND to 


HE following prlof gf Euchd II, g and ro, beleved %o be 
new, due to Miss Hilda Hudson, was communicated ta 
the Londoa Mathematical Society at their laf meeting 
AB 1s bisected in C amd divided unequally im D either m- 
ternally (ff 9) or*emternally (II #10) It as required togprove e 
that the sum of the squares on AD and DB 1s equal tg twice the 
sum of the squares en AC and CD 
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On AD, AC, CD, describe the squares ADEF, ACGH, 
CDKL, all on the same side of AB 

On FH, within the square AE, describe the square FHMN , 
this 1s equal to the square on CD 

Let NM, KL, produced if necessary, meet in P 

Then PE 1s a square equal to the square on AC 

AndsPG 1s a square equal to the square on DB, 

The sum of the squares one D, DB ıs equal tothe figures AE 
ane PG, thatis to AG, PE, FM, and CK, that is to twige the 
sum of AG, CK, thats to twice the sam of the squares on AC, 
cp d 





SCIENTIFIC SERIALS 


e 
American Meteorological Journae for November —Prof H A 

Hazen gives the results of three rather high balloon voyages in 
the United. States, in which he took part (1) June 25, 1886, 
at 7h som am, a dense cloud was entered at 1000 feet, which 
seemed like a dry fog The temperature from the earth up to 
mae than half-way thiough the cloud hardly vgned a degree, 
but afte: that ıt rose rapidly There was a region of maiked 
dampness at 7090 feet The temperature at starting was 61° 3, 
and at 9640 feet ıt had fallen to 8°, time, gh 16m (2) June 11, 
1837, at 2h 34m pm, temperature 90°6 At 15,@Bo feet, it 
had fallen to 40°, time, 6h 18m pm Great dryness was ex- 
perienced in the upper strata There were two rather sharply 
defined layers of dampness, at 7500 feet and at 12,000 feet 

(3) August 13, 1887, at 3h 35m pm, temperature 75°9 At 
6940 feet 1: wass3° 3, time, 6h 28m pm Whe relative humidity 
fell to 8 per cent —Meteorology at the French Association at 
Marseilles, by A L Rotch Aemn@&hg the most interesting 
papers was*one by M Crova, upon the analysis of diffused light 

Observations made at Montpellier at the zenith show the blue 
to be greatest in the early morning, and least about 2 p@ , and 
then increasing until towards evening A cloudy sky ało shows. 
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a capsiderable amount of blue rays M @Teis®&renc de Bort 
explained the existence of a vertical barometric’ giadient, first 
%oticed m mountan observations, but lately measured more 
exactly on the Eiffel Tower -The zodiacal light as related to 
terrestrial tefperature observations, by O T Sherman — 
Featutes of Hawarfanghmate, byC L Lfons, in charge of the 
Weather Service there The temperatureeaverages for January 
are 69° te 71°, and in July and Aufust 78° 8nd 79° The daily 
range 1s greater than 1s geneially supposed, averaging 11° for the 
year, and some days gver 20° The maximum temperature 1s 
89°, and the minimum 55° ink 


-lewel Meteorological observa- 
tories m France, by A L Rotch, and other articles of mmor 
importance $ 
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Royal Society, December 17 —‘‘ The ‘ Ginger-bee Plant, 
and the Organisms composing it a Contribution to the Study 
of Fermentation-yeasts and Bacteria ” By H Marshall Ward, 
ScD, FRS, FLS, Professor of Botany at the Forest 
School, Royal Indian Engineering College, Cooper’s Hill 

The author has been engaged fo. some time ın the investiga- 
tion of a remarkable compound organism known to villagers as 
the ‘‘ ginger-beer plant ” 

It occurs as jelly-like, semi-transparent, yellowish-white 
masses, aggregated mto brain like clumps, or forming deposits 
at the bottom of the fermentations, and presents resemblances 
to the so-called Kesher grams of the Caucasus, with which, 
howevei, it 1s by no means identical 

He finds that it consists essentially of a symbiotic association 
of a specific Sacchasomycete and a Schezomycete, but, as met 
with naturally, invariably has other species of yeasts, bacteria, 
and mould-fung: casually assoctated with these 

He has successfully undertaken the separation of the various 
forms, and groups them as follows — 

(1) The essential organisms are a yeast, which turns out to be 
a new species allied to Saccharomyces ellipsordens (Reess an 

»Hansen), and which he proposes to call S pyriforms. anda 
bacterium, also new and of a new type, and named by him 
Bacterium ver mifor mie 

(2) Two other forms were met with in all the specimens 
(from various parts of the country and from America) examined 
—AMycoder ma cer evista (Desm )and Bacterium aceti (Kutang and 
Zopt) 

(3) As foreign intruders, more or less commonly occurring in 
the various specimens examined, were the following — 

a A pink or rosy yeast-like form—Cryptococeus glutinis 
(Fresenius) > 

B A small white aerobian top-feast, with peculiar characters, 


~ and wot identified with any known form 


y The ordinary beer-yeast-—Saccharomyces cet eviste (Meyen 
and Hansen) > à 

6 Three, or probably four, unknown yeasts of rare occur- 
rence 

e A pacillus which forms spores, and hquefies gelatine with 
a greenish tinge ° e 

¢ A large spore-forming bacillus, which also liquefies gela- 
tine 

n and @ Two-—perhaps three—other Schizomycetes not 
identified 

t A large yeast-like form which grows into a mycelium, and 
turns out to be Ozdzzm lactis (Fresenius) 

« A common blue mould—~Penzcelhim glaucum (Link) 

A A brown ‘ Torula’”-like form, which turns out to be 
Dematium pullulans (De Bary) 

u One, or perhaps several, species of ‘‘ Torula’’ of unknown 
origin and fates 

Saccharomyces pyriformis (n sp ) 1s a remarkably anaerobian 
bottom-yeast, forming spores, and developing large quantities of 
carbon dioxide, bu forming little alcoho! It has also an aero- 
bran form—veil form of Hansen—in which the rounded cells 
grow out into club shapel a pyriform cells, whence the proposed 
specific name It inverts cane sugar, and ferments the products , 
but 1t 1s unable to ferment milk suggr It forms rounded, 
morul@like, white colomies m gelatine, and the author has 
separatetl pure eultures from these He has also studied the 
development and germination of the spores, which are formed 
uP? 24 fo 48 hours at suitable temperatureseon porous earthenware 
blocks «They also develop onggelatine 
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The specific Sckizomycete (Bacter iun? vermufdi me, n sp ) has 
been very fnlly studied by the author It ocqyys in the fermenta- 
tiops & rodlets or filaments, curved ot straight, encaged m a 
remarkably thick, firm, gelatrnous shea@h, and ts pronouncedly 
anaerobic, so much so, that the best results are got by gultivating 
it m carbon dioxide under pressure ° 
The sheathed filaments are so like wdtms, flat the name 
proposed for the species ıs appropriately deryed from this 
character 
It wall not grow on gelatine, and separatio cukures had to 
be made ın saccharine Jiquids by the dilution methods . 
It grows best ın solutions of beet-root, or of cane sugar, with 
relatively large quantities of nitrogenous organic matter—e g 
bouillon, asparagin—and tartaric acid ood zesults were ob- 
tained with mixtures of Pasteur’s solution and bouillon 
The author found that the bacterium into which the filaments 
subsequently break up can escape from its sheath and become 
free, mm which state it divides rapidly, hke ordmary bacferia 
Eventually, all the forms—filaments, long rods, short rodlets~® 
break up into cocc: No spores bave been observed These 
changes are dependent especially on the nutritive medium, but 
are also affected by the gaseous environment and the temperature 
The jelly-like clumps of the So-called ‘‘ ginger beer plant ” are 
essentially composed of these sheathed and coiled Schizomycetes, 
entangling the cells of Saccharomyces pyriformis But the fer- 
mentative actions of the Schizomycete on the saccharine medium 
are different when alone, from those exercised when associate 
with the yeast, or from those exerted by the latter alone . 
This was poved by cultivating each separately, and also by 
cultivations in which, while each organism was submerfed in the 
%ame fermentable medium, they were sepdated by peinwAble 
porcelain (Chamberland filters), through which neither could 
ass . 
p The author has also reconstructed the ‘ ginger-beer plant” by 
mixing pure cultures of the above two organisms, the Schizo 
mycete entangled the yeast-cells in its gelatinous coils, and the 
synthesized compound organism behaved as the specimens not 
analyzed mto their constituents The symbiotic compound 
oiganism so closely resembles a lichen, #1 its morphological 
i eel may be said to be a ferment-licheh ° 
€ very curious phenomena in connection with the forma- 
uon of the gelatinous sheaths and the escape of the bactei1a from 
them were observed in hanging-drop-cultures, and are figured 
and described by the auth® The conditions for the develop- 
ment of the gelatinous sheaths—and therefore of the coherent 
brain-like masses of the Schizomycete—are a saccharine acid 
medium and absence of oxygen The process occurs best in 
carbon dioxide ıt 1s suppressed m bouillong and in neutral 
solutions im hydrogen, though tlre organism grows in the free, 
non-sheathed, motile form under these conditions 
The behaviour of pure cultures of the bacteria ın as complete 
a vacuum as could be produced by a good mercury pump, worked 
daily, and even several times a day, for several weeks, 1s also 
noteworthy The developmént of the sheaths %s apparently 1n- 
definitely postponed zz vacuo, but the organism mcreased, and 
each time the pump was set going an appreciable quantity of 
carbon dioxid@ was obtained In vacuum tubes the same gas 
was evolved, and eventually attained a pressure sufficient to 
burst some of the tubes "The quantity of carbon di&xftle 
evolved daily by the action of the bacterium alone, howeyer, 1s 
small compared with that disengaged when the organism is 
working in concert with the symbiotic ye&sts in the Patter case 
the pressure of the gas became so dangerous that the author had 
to abandon the use of sealed tubes e 
The products of the fermentation due to the Schizomycete 
have not yet been filly determined in detad , lactic acid, or 
gome allied compound, seems to be the chief result, but there 
are probably other bodies as well The author considers that 
the bacterium removes from the sphere of action sulstagces 
which, 1f accumulated, would exhibit the fermgntative power of 
the yeast, hence the advantages of the symbiosis 
The pink ypast-like form proved to be very interesting e It 
has nothing to do with the ‘ginger beer plant” proper, though 
it was Invariably met with as a foreign intruder in the specimens 
The author identifies ıt with a form described by Hansen 
ine 1879 (‘‘Orgamsmer 1 Ol og Olurt,” Copenhagen, 1879), 
unfortunately the original 1s in Danish, but the figures are so 
good that little doubt 1s entertained as to the identity It isalso 
probabl} the same as Fresenius’s Cryptococcus glutis m one of 
its forms Itis not a Saccharomycete, and does not ferment 
like a yeast , it 1s aerobian 
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Theechief dkcov Ye! interesé was that in hazing drops 
the “author traced ethe evolution of this ‘‘10se yeast” into 
a large comple. mycelJim, bearing contd‘a, and so like some 
of thé Basidiomycetes that ıt may almos? certainly be re- 
garded as a degusledgor ‘torula” stage of one of these 
higher fangi Full descriptions and figures are given by ghe 

© author ° 
The foem Mycode ma gereviste was thoroughly examined 
The author’s gesulty, confirm what 1s known as to its aerobian 
characters Statements as to its identity with Ordrum lactis 
were not only not confirmed, but the au.hor grew these two 
forms side by side, and maintains therr distictness Nor could 
he obtain spores m this fungus, thus failing to confirm earlier 
. Statements to the contrary He regards it as probable that oil- 
drops have been mistaken for spores , he also finds that in later 
stages of fermentation by this organism a strong oily-smelling 
body ıs produced © 

With regard to Bacterewm acet:, the author has nothing new 
toadd A®point of some interest was the repeated production 
of agetic ether, which scented the laboratory, when this Schizo- 
gnycete was growing in company with the small white aerobian 
tép-yeast referred to under (8) Full details regarding the rest 
of the organisms, which have nothing to do with the ‘‘ ginger- 
beex plant” proper, are given 1n the original paper 


Physical Society, December 4-—-Prof W E Apton, 
FRS, President, inthe chair —A paper on a permanent 
magnetic field was read by Mr W Hibbert The author had 
noticed the approatmate constancy of an ‘‘aged” bar magnet, 
and he obtained still greater constancy by attaching pole pieces 
to a bar magnet, of such a shape as to give a nearly closed circuit 
of small ‘ magnetic resistance ” The pattern now described 
consists of a steel rod r inch diameter and about 2% inches 
long. With a cast-iro@ disk 4 inches diameter: and 3 thick fixed aly 
one end , the other end 1s fitted ın a hemispherical iron shell 
which surrounde the bar ad comes flush with the upper surface 
of the disk An*annular an space less than zy inch wide ty left 

® between the cylindrical surface of the disk and the inside of the 
shell, and when the bar is magnetized, a strong magnetic field 
exists in this space To use this field for producing electro- 
magnetic impulses, a coil of wire is wound in a shallow groove 
ona brass tube wich can slide axially through the annular 
space, thus cutting all the lines The tube 1s allowed to fall b 

Its own weight, a neat trigger arrangement bendar 
effecting its release The instrument exhibited had 90 turns of 
wire in the coil, and the total magnetic flux actoss the air space 
was about 30,000 C GS hnes Aglarge electro-magnetic ım- 
pulse ıs, thereforg, obtainable even through resistances as great 
as 10,000 ohms Tests of three instruments show that there has 
been practically no magnetic decay in seven months The 
author thereforg considers them satisfactory, and is prepared 
to supply them as magnetic stapdards To facilitate calculation, 
the numbe: of lines will*be adjusted to a convenient number, 
say 20,000 or 25,000 Several uses to which the instruments 
are well suited are mentioned in the paper, “nd a simple evay 
of determining permeability by the magnetometer method 1s 
described Mre Blakesley thought the name given to the ın- 
strument was inappropriate, for it really gave a constant 
impulsive EMF Dr Sumpner said the constancy “%f the 
sensibility of d’Arsonval galvanometers was a measure of the 
constancy of magnets having nearly closed cncuits, Such im- 
smuments, in use at the Central Institution, had remained 
unchanged for several years Prof S P Thompso@ admired 
Mr Hhbbert’s instrument, and thought ıt would be very useful 
in labomtories ẹtandard cells, he said, were not always 
reliable, and condensers were the most unsatisfactory of electrical 
e standards On the subject of permanency of magnets, he said 
that Strouhal and Bfus found that magnets with nearly closed 
circuits were most constant, and that, to ive the best results, 
the hardness of the steel should be less the more closed the 
circutt Mr Hookham had also found that by using a nearly 
closedgucut, and reducing the strong magnetization by about 
10 per cent , great constancy could be obtained Some years 
ago he (Dr Th@npson) had tried the effect of ill-treatment on 
magnets, and observed that touching or hitting a magnet with 
nommagnetic material had little,effect, whilst sinfilar treatment 
with iron or magnets affected them consderably Suddenly 
removing the keepe: of a magnet tended to increase the magnet- 
ism, whilst putting a keeper on suddenly had the reverse effect 
Strouhal and Barus had also investigated the temperature co- 
efficient of magnets, and found that this might be reduced by 
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subjectÎîng the magnet to rapid charfges of temperature after the 
first magnetization, and then remagnetizing gMr W Wats& 
inquired what was the per¢entage fall in strength of Mr 
Hibbert’s magfets @The bars used in magnetic surveys hadgbeen 
tested frequently, and they lost about o 5 per cent n 6 months 
The President asked what were the temperatuse coefficients of thè 
magnets described inthe paper? Mr Evershed, he said, thought 
it was bewween O OJ percent and Qo5 percent for Ordinary mag- 
nets He thought the instrument showngy*Mr Hibbert Would 
be of immense vaiue ef the magnet was really permandit By it 
ballistic galvanometers could’ be readily calibrated, amd, when 
combined with a resistance box, it could also be used a8 a 
standard for current , for, since the constgnt of a ballistic galva- 
nometer for quantity ¢in be getermmed from its constant for 
current, if the periodic tyme be known, conversely that for 
current can be found from the constant for quantity In some 
instances this would be of great use Speaking of the tempera- 
ture coefficient of gondenseis, he said that in some cases the 
specific inductive capacity of dielectrics diminished with rise of 
temperature whilse in others it increased Mr Hibbert, in 
reply, said he found the temperature coefficient of his magnets 
to be roughly, about o 03 per cent , but he had not investigated 
the matter very carefully In making his measurements no cor- 
rection had been made for the variation of capacity of his con- 
denser with temperature —Mr Walter Baily took the charr, and 
the President communicated a note on rotatory currents The 
subject, he said, was probably familiar to most persons present, 
for ıt had been frequently referred to m the scientific papers 
Alternate currents could be obtained from an ordinary direct 
current dynamo by making contact with two potnts in the arma- 
ture, sy by connecting these points to msulated rings on the 
shaft, and using extra brushes A direct current motor stmilarly 
treated transforms direct currents ito alternating currents, 
or into mechanical power If two pairs of points in the 
armature be selected, situated at opposite ends of two perpen- 
dicular diameters, then two alternating currents differing in 
phase by go° can beobtained, and by choosing suitable points 
in the armature, two, three, or more currents differing in phase 
by any desired angles can be produced In ordinary motors the 
connections for doing this would be troublesome, but the Ayrton 
and Perry form, which has a stationary armature, lends itself 
readily to this purpose, for contact can be made with any part of 
the armature with great facility A motor of this kind was 
exhibited, ın which contact was made with four equidistant 
points onthe armature On connecting opposite points through 
fine platmum wires, and running the motor slowly, the wires 
glowed alternately, one bemg bright whilst the other was dark, 
and wee versd, thus demonstrating the existence of two currents 
in quadrature When the four points on the armature were 
joined to the four corners of a square of platinum wire, the 
wires became incandescent in succession, the glow appearing to 
travel round the square, and suggesting the idea of rotatory 
currents <A Tesla alternating current motor was also driven by 
two currents differing in phase by 90°, obtained from the arma- 
ture of the Ayrton and Perry direct current motor Above 
mentioned The ease with which currents differmg m phase by 
any amount can be gbtained from such a motor led the author 
to investigate theoretically the case of two circutts connecting 
opposite ends of two diameters inclined at any angle, a@ Call- 
ing the currents in these circutts at any instant, A, amd A», he 
had found that ° r 
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multiplied by sın (t+ $), . 


where # = number of turns on armature per radian, 4 
p = resistance of armature per radian, 
+, = resistance of external circuit im which current A, 
passes, 
7a = 1esistance of external circuit m which currgnt Ag 
passes, . 


E, = maximum E M F per convolutıĝn 
p = angular velocity of rotation, ande 
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# stmilar expression, ın which 7; 1s written for 7, and 7. for 1, 
gives the value of A, The phase angle between the currents 1» 
giver by ¢ 
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The expression for @ slows that the phase of the current in cir 
cuit A, 1s mdependent of the resiatante 7; On the other hand, 
varying 7, alters p It was also pointed out that tan ( + ) is 
geneially greater than tana —Prof J Perry, FRS, read a 
paper on struts and tie-rods laterally loaded He ported out 
that, ın the case of struts, a slight want of stfaightness may con- 
siderably reduce the breaking load Even if astrut be originally 
straight and the thrust properly distributed, ‘its weight usually 
produces lateral loading and consequent bending Similarly, 
centrifugal force produces lateral loading in connecting rods 

For some years the author has given his students practical ex- 
amples of struts and tie-rods to work out, taking into account 
the effect of lateral loads The chief results obtamed, together 
with a general treatment of the whole subyect, are embodied in 
the paper Where the curves of bending moment and the de- 
flections due to lateral loading can be eastly developed by 
Fourter’s series, solutions can readily be found Simple cases 
of uniformly loaded struts and tie bars have been fully gvorked 
out, and also the case of locomotive coupling rods In one 
problem on the latter subject, a rectangular cross-section was 
chosen, and the proportions of depth to breadth determined so 
as to make the rod equally strong in the two directions when 
running at various given speeds With cianks 12 mches long, 
the results show that, at a speed of 390 revolutions per minute, 
the ratio of depth to breadth must be mfintte, so as to give equal 
strength, so greatis the influence of the lateral loading due to 
centrifugal force, when combined with the thrust Horzontal 
tre rods loaded by their own weight have been investigated, and 
the tensions required to neutralize compression due to bending 
determined Avsteel bar, x mch diameter and 48 inches long, 
was used asa strut, witha thrust of 1500 pounds The maximum 
stress, due to bending by its own weight alone, was 810, and on 
applying the thrust the maximum stress was raised to 23,190, or 
about 26 times that due to lateral loading alone More complex 
cases have also been treated, the results of which are given im the 
paper 

PARIS 


Academy of Sciences, December 14 —M Duchartre in the 
chair —On the distribution of prime numbers, by M H Pom- 
caré —On the fixation of nitrogen by arable soils, by MM Arm 
Gautier and R Droum ‘The conclusion 1s drawn that only 
œ% sors @ontaining organic matter fix the free o1 ammoniacal nitro- 

gen of the atmosphere, even xp the absence of plants, and that 
e the organic matter existing ın all arable sol 1s an indispensable 

intermediary in this fixation of nitrogen —On the camphoric and 
isocamphoric esters, and the constitution of the camphoric acids, 
by M G Fnedel —Remarks on the history of supersaturation, 
by M Lecoq de Borsbdudra® The author gives some notes, 
made by him m 1866, on the subject of supersaturation, which 
are ın agreement with the phenomena of solution observed in 
recent years —Observations of Borrelly’s asteroid (Marseilles, 
November 27, 1891), made at Paris with the East Tower equa- 
tonal, by Md@le Klumpke Observations for position were 
made on November 30, December 2 and § --On integrals of 
the second degree in problems of mechanics, by M R Liou- 
ville ~-On a class of congruences of Imes, by M A Petot —On 
the actuaMstate of geodetic and topographic works ın Russia, 
by General Venukoff —A brief note on the maps of Russia, 
prepared under the direction of General Kowersky —-On circular 
polanzation, by M E Carvallo —On a thermo electric standard 
of ele€tromotive force, by M Henri Bagard The author has 
experimented with shermo electrolytic couples consisting of two 
liquids, one an amalgam of zinc, containing a known proportion 
of this metal, and the otlr@& solution of sulphate of zinc He 
finds that such a couple ıs absolutely constant b&tween two 
given temperatures, its electromotive force between o° and 7° 


being gfven by the formula— 
e 
Ev = 0 0010772 + 0 00000090/? 
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And it 19 not necessary to exercise any Seat Precision in the 
determination of the weight of zinc Qissolvedsin the |nown 
weight of mercury to form the amalgam, for the variation of the 
electrqmotive force when the couple 1% at «he temperatufes o 
ang 100° appears to be onlyo ooo! volt when the proportion of zinc 
was varied from o 00025 to o 00075 the mass of the mercury --The 
three basicities of phosphoric acid, byeM Daniel Bertifelot The 
basicities have been investigated by the agthor wing a method 
of determining the electric conductibilities of phosphoric acid 
solution, and of the same with varying quantities of soda, potash, 
or ammonia respectively added The conclusipn 1g drawn that 
monobaste and bibasic phosphates are stable even in dilute 
solution, and that the tribastc alkaline phosphates are nearly 
completely dissociated in dilute solution Phosphoric acid 
differs completely from the true tribasic acids as the monobasic 
and bibastc salts of the latter are partiallf dissotiated by water, 
and the tribasic salts, on the contrary, are stable 8 solution — 
Salts ın solution, sodium sulphate and strontium chloride, by M 
A Etard —A green solid chromic sulphate, by M A Recgura 
It has the formula Cr(SO4)3,11H,0 — Bismuthic acid, by 
M G André —On the distillation of ol, by M Pierre 
Mahler — A new porcelain, asbestos porcelain, by M F Garros — 
On the presence of reticulated tissue in the muscufar walls of the 
intestines, by M de Bruyne ~gQn the first phases m the deve- 
lopment of Crustacea edi rophthaima, by M. Lous Roule —On 
Gymnorhyuchus reptans, Rud , and its migration, by M R 
Moniez —On the rô% of the foot as a prehensile organ m Hain- 
doos, by M Felix Regnault Many travellers have remarked 
on the ability possessed by most Hindoos of using the foot as 
well as the hand m work of all descriptions M Regnault has’ 
made some measurements of the lengths of the feet apd toes of 
a number of natives, and draws some conglusions therefrom as 
to the adaptation “of the organ to the function ”—On the dis- 
covery of Tertiary shells in the volcansc tufa of Jamburg (Grand 
Duchy of Baden), by M Bleicher —The circulation of winds on 
the surface of the earth fundamental principles of the new 
theory, by M Duponchel. 


. 





e 
CONTENTS. . PAGE 


Botanical Nomenclature By W Botting Hemsley, 


FRS, 169 
Apphed Thermodynamycs, By Prof. A. G. Green- 
hill, FRS . : oa A 172 
British Flies © 173 
Our Book Shelf-— 
Wright. ‘ Principles of Agriculture” P 173 
Dyer and Whitcombe ‘‘ Elementary Trigonometry” 174 
Letters to the Editor -— ° 


apy. for a Naturalist —Dr P, L, Sclater, 
RS. o 


I 
Warning Colours (///ustrated )—Edward B Poul- 


ton FRS, W L, Distant . 174 
A Difficulty m Weismannism —A Trow 175 
Destruction of Immature Sea Fish —Alfred O 

Walkeg 176 
The Salts in Natural Waters —F H Perry Coste, 

Rottrt B Hayward, FRS +e 196 
Pecusar Eyes —E B Titchener 177 
Alleged Pseudopodes of Diatoms —Alfred W Ben- 

nett ETa - 17 
Intelligence m Birds —Joe, : 177 

A New Locality for Meteoric Iron, with a Pre- 

liminary Notice of the Discovery o®Diamonds in 
the Iron (2iustrated) By Prof A E Foote 178 

The Severe Gale of November 11 (Wath Charts ) 

*By Chas Harding . $i 
Notes . oe . e 182 
Our Astronomical Column —— 5 

Capture of Comets by Planets = 186 
Law of Limiting Apertures 186 
Connaiss@ice des Temps , 0186 

Orthography of Geographical Names . 186 
The Eclipse of January 1 (lllustrated) By W 188 
Simple Proof of Euchd II g and 10 (With Dia- ` 

grams) By Miss Hilda Hudson A 189 
Scientific Serials F : e. > 189 
Societias and Academies 190 











‘ ° e ® $ , . 5 e 
‘ . : ‘ ° ° ° . e +’ ° 

4 . e h . 
. e , NATURE 2 193 

e | aaa a ee Sama : 

THURS@AY, BECEMBER 31, 1891 the volume changes of liquids eccompanying absorption” ° 
s: R Chapter m deal@withemixed liquids, classified according 
e~ Se e e— | as they are miscible m aff proportions, partially miscible 


or practically immiscible Alexejeff’s intersting curves 
* THE sr ial ee THEORY OF SOLUTION 1epresenting, the mytual Solubility of different aus of 
Solutzons "By eW Ostwald Translated by M M | hquids at different tefnperatures here figd & place Tite 
Pattison Mur, Pp 316 (London Longmans, Green, | observations of Kongaloff gn the vapour pressutes of 
and Co, 1891) mixed liquids are described at some length, and are wétthy . 
ITH ceitain’additions this work isa translation of | of attention, in particular those relating tg liquids miscible 
Book IV of the second edition of Ostwald’s | ın all proportions, as fhe ay of especial value in the 
“Lehrbuch der allgememen Chemie” At the present | process of fractional distillation 
time there 1s no department of physical chemistry which | Chapter vin of Book V of the “ Lehrbuch,” solutions 
alg receiving more attention, and which ıs the subject of | of solids in lquidseis now introduced That it 1s not 
more controversy, than that of solufions On the Con- | quite continuous with its predecessors 1s apparent by the 
tingnt, fhe physical theory of solution, arising out of the | abrupt mention of osmotic pressure, and the use of van ’t” 
ideas of van ’t Hoff and Arrhenuus, has obtained, for the | Hoff’s factor z, reference bemg made by the translator to 
most part, ready acceptance Although the earlier of | succeeding chapters for explanations Fiee application 
these Conceptions 1s but some six years old, their ap- | of the gaseous laws to solutions 1s made in this chapter, 
plications agd the facts accumul&ted around them have | which treats of supersaturation, the influence of ev- 
already become so numerous that to piece fact and theory | ternal pressure and of temperature on solubility, the 
together, and keep the main issues of the case to the fore, | volume relations of solutions, the influence of melting on 
isanecessity To carry out these ends no one is better | solubility, the solubilities of mixtures, the effect of acids 
fitted than the Professor of Chemistry in the University | on the s@®lubilities of their salts, solutions m mixed 
of Leipzig e Prof Ostwald is one of the warmest sup- | liquics, &c The emphasis laid on the fact that in a 
portereof the physfcal theory, and has done more, | saturated solution in contact with undissolved substance, 
perhaps, than any other, tq make it what ıt now 1s, the latter plays an important part in the conditions 
As contrasted wath its 1eception on the Continent, the | of equilibrium, 1s noteworthy 
flew theory has had but httle favour shown to it n this Under osmose, ıs neat given an account of osmotic 
country Men of science on this side of the Channel | pressure, and of the work of Traube, Pfeffer, de Vres, 
lfave, as a rule, been unwilling to grant the more startling | and others, with the theoretical deductions of van ’t Hoff 
consequences which,follow in its wake, and have offered | which were founded on such researches, and which re- 
moreeor less decided opposition to its progress _ Of late, | sulted in quantitative support to the idea of the analogy 
«too, the claims of a special development of ‘The Me between solutions and gases This chapter might with 
hydrate or Chemical theory have been brought prominently | profit have been given at an earlier stage, at least before 
unde: their notice There 1s therefgre a certain fitness in ; the previous one, on the solution of solids in liquids 
the publication ofa “ full and authoritative statement ” in The chapter following, on the diffusion of dissolved 
English of the merits of the physical theory substances, contains a valuable abstract of the main m- 
The book opens with a defimtion of solutions In the | vestigations on this subject, from the time of Graham 
light of the physical theory. these are “homogeneous | down to the present, when Fick’s fundamental law of 
mui\tures which cannot be separated into their constituent | diffcsion follows, as shown by Nernst, from consideratiorr 
parts by mechanical means” Granting thys definition, it | of the effect of osmotic presstfre 
forms a basis for classifying the different kinds of solu- Chapters vu and vin treat respectively of the vapour 
trons, and these, fogether with the conditions under which | pressures and freezing-points of solutions A full and 
they are formed, and under which they exist, eas historical account, With the practical applications to 
in the first four chapters molecular weight estimations, 1s given ın each case Salt 
Chapter 1, solutions in gases, begins with an g@ccount solutions are next discussed, the leading idea of the 
of Dalfon’s law of partial presseres, and the deviations chapter being to prove that the properties of electrolytes 
from the law brought to hght by the woik of Regnault, are additive, or can be expressed as the sum of the 
Andrews, and others o The somewhat novel result that | propeities of their constituentions Both chemical and 
this gaseous law should be found under the heading | physical properties are quoted in support of the existence 
solutions, follows, of gourse, from the fact that a gaseous | of free 1ons in salt solutions The last chapters devoted 
mixture satisfies the definition quoted The rest of the | to the simultaneous action of different solvents @he use 
chapter 1s taken up with the evaporation of hquids and | of some of the results as new methods of determining 
‘solids, as these processes may be regarded as instances of J molecular weights 1s also indicated 
the solution of liquids and of solids in gases On the whole, the book ıs a very suggestive one The 
Solutions in liduids are considered in the next three | historical method adopted in each chapter adds much to 
chapters Chapter n 1s devoted to solutions of gases | the interest The arrangement of the facts congerrfing 
in liquids Henry’s law, its verification by Bunsen, the | solutions, and the copious references to original memoirs, 
methods of determining absorption coefficients, and the | are alone sufficient to make the wo@k valuable , and to 
exceptions to Henry’s law shown by aqueous solutions of many, those Chapters, such as that on diffusion, which deal 
ammonia, hydrogen chloride, &c, are given fist Then | mainly with fact, will Be the most useful Even althqugh, 
follow sections on the theory of gas-absorption, on ab- | in the investigation of solution, the use af the gaseous 
sorption by falme solutions and by mixed liquids, and on | laws be nothing more than the carrying out of a mere 
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analogy, nevA theless theougtical speculations and practical 
researches are indicated, which, 19 the§long run, must 
throw more light on the questior? 

But, in spit@ of all this, the book is not satisfying The 
mam obgections which hive "been urged against the 
plfysical theor} sgl exist $ 

To fhe fundamental questipn—“ fg solution a physical 
or a hemical process ?”—the answers are various The 
opening definitiog and much that follows seem quite 
decisive on this pomt %Solutfons are homogeneous 
me vtures” . 

Dissolved substances obey gaseous laws because 


“the molecules of the solvent in theSnterior of the solu- 
tion act equally in all duections on each molecule of the 
dissolved substance, these molecules aie all free to move 
as if there were, on the whole, no action upon them 
Hence 1t follows that the kinetic energy of the molecules 
of the dissolved substance 1s equal to that of the gas at 
the same temperature ” 


The deviations of concentrated solutions fiom the 
simple gaseous laws are explained by the fact that in 
such cases the osmotic pressure ıs high, and that “ com- 
pound gases of simple composition show marked devia- 
tions fiom the gaseous laws at such pressures ” 

The inference fiom such statements obviously 1s, that 
solution is purely physical , to the dissolved substance ag 
to be ascribed even the deviations from the gaseous laws , 
the solvent may be ignored This 1s, indeed, the logical 
outcome of the physical theory 

On the other hand, evidence such as the following has 


to be considered — Pa 


“Every quid is capable of taking up every gas, and 
combining therewith to form a homogeneous liquid or 
solution Two classes of these gas-solutions are to 
be distinguished In cases belonging to the second 
class, eg in a solufzen of hydrogen chloride in water, 
we have sufficient grounds to assert that chemzcal change 
occurs” 


The distinction drawn between crystalloids and colloids 
15 of the same order asthe above -- 


“Those of the first groep (crystalloids) dissolve in 
water with more or less marked changes of temperature, 
they raise the boiling-points, lower the freezing-poimts, 
and generally exert a marked influence on the properties, 
of their solutions The otbers (colfoids) do not exhibit 
all these properties their solutions are mechanical 
mixtyies rather than coupounds” 


e 
Experiment has shown that the molecular weight of 
the same dissolved substange, obtained by the Raoult 
methods, varies in many cases with the solvent In order 








° è ş p 

That the book 1s a portion of aglarge: treatise is evident, 
to its detriment, in several ways One instance, which 
ca hardly escape observation, 19 the@absence af 4ny de- 
*ailed account of the support to the physical theory which 
has been drawn from the elgctrolysis of sqlutions At 
first sight, ıt 1s difficult to conceive ghat, 1a a work on the 
physical theory, of which the hypothesis of electrolytic 
dissociation 1s an integral part, no mention should be 
made of the quantitative estimate of the tegree of dis- 
sociation which has been derived from a study of electrie 
conductivity The reason 1s, that electro-chemistry is 
treated in Vol II ofthe“ Lehrbuch,” ang a second edition 
of this volume 1s not yet published It would have been 
judicious to have delayed publication of this book til 
portions of the subject of electro-chemistry coufl have 
been included ° 

It would have been desnable, ıt seems to us, to have 
made some adequate reference to other “theories ¢whtch 
have been put forward in%explanation of the phenomena of 
solution The only statement which can be construed 
nto an allusion to the hydrate theory occurs when treat- 
mg of the point as to whether or not a salt in aquéous 
solution is united with its water of crystallization And 
here the question 1s somewhat contemptuously disposed 
of — e .* 

“The endeavours of many myvestigatogs to find proofs in 
favourf the existence 1n solutions of combined water of 
crystallization have not led to results which can bt 


received without objection, these endeavours may there- 


” ` 
fore be passed over š 


Fault might well be found on the score of incomplete- 
ness with much of the evidence put forward in partions 
ook The chapter on salt solutions 1s "one. 
of the most striking, it 1s, indeed, the only one which 
has for its theme the dissociation «hypothesis , and bear- 
mg in mind the contention which ths hypothesis has 
created, here if anywhere the matter put forward should 
have been beyond criticism Tables are given of com- 
pressibilities, surface-tensipns, viscosities, &c , while, to 
begin with, these properties are hot defined, and several 
necessary detgils are omitted Viscosity may be taken 
&s a special and perhaps the worst example Two tables 
are given with numerical values far viscosities Whether 
these are absolute coefficients in dynes or relative times 
of transpuation isnot stated They are in reality relative 
values, the transpiration time of water under the eaperi- 
mental Conditions being taken as unity The ntinfbers 
in the*finst table are said to have been “determined with 
half normal solutions, and referred to eguevalenf quantities 


to make theory harmonize with piactice, this explanation | of salt” The meaning of this rather redundant sentence 


is given — 


“Wknow that iodine, sulphur, and many other sub- 
stancgs exist in different molecular conditions Itisnot, 
then, to be wondered at that a definite substance should 
exhibit different molecular conditions when dissolved in 
different solvents 
temperatures or pressures” 


The different solvents act like afferent | observations in the second table 


is not quite clear As a matter pf fact, the observa- 
tions were taken with half normal solutions, and referred 
to normal solutiofs by means of Airhentis’s formula con- 
necting viscosity with concentration Nothing whatevet 
is said about the strength of the solutions use@ fer the 
They also ielate to 
normal solutions, and were obtained by a similar byt not 


The notion of a passive solvent evidently does not here | identical Method The mest important omission, hotvever, 
apply Even of ma&kmg allowance for a loose use of the | and one occurring in the case of other properties, is that 


tems mixture and compound, ıt 1s hard to gee how these 


of the temperature of observation When it 1s remem- 


latte: statements accord with the fleas of the functions of Dered that at 100° the viscosity coefficient of water 1s only 
the selvent and dissolved substance derived from those | one-fifth what it 1s at o°, the influence of temperature on 


quoted previously 
. 
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compare viscosities had Aways been the choice of suitable 
‘emperatures of @ompar®o1—temperatures at which the 
substamges are ingcomparable conditions Reference to 
the original papers shows that the temperature of observa- 
38n in the examples given was uniformly 25° Whether 
ander such Conditions the “iscosities obtamned are com- 
sarable is open to quéstion and this point should have 
deen discussed before any stress was put upon the figures 
Such details as thase ought surely to have been noted as 
necessary accompaniments of the experimental results 
“In other directions the same tendency to omit essential 
darticulars 1s traceable In describing the series of 
yperations whereby van ’t Hoff was enabled to apply 
*hermodynamitg to solutions, it is got shown that the 
cycle, gs conceived by hin, ıs a reversible one The 
whole practical utility of she process depends on its 
reversibility, for then only does the second law of thermo- 
dynamics applye In connection with this point it 1s not 
»bvious why the translator shoul prefer the term “:e- 
veisible cy@lical process to the time-honoured and 
sompact “ 1eversıble cycle” The use, too, of the shortened 
‘ cyclical process” as the equivalent of “ reversible cycle” 
s Inaccurate 
No doubt the incompleteness mentioned is due to the 

-ffort made by the aughor to make the most of his space 
'n some cases, however, space might be gained For 
sample, ıt 1s suraly excessive to give two pages to Vots 
yethod of obtaining diffusion constants, if ıt led to results 
vhich were “ quite erroneous”, or to devote three pages 
g Planck’s deduction of the vapour pressure of dilute 
solutions, 1f the fundamental thermodynamical equations 
are assumed = 


e 
Several points which require alteration may «eein f the theory of psycho-physical perception, described in 


marized herg On p 7, van der Waals’s equation is given 
wrongly a biacket being omitted 4 im the equation 1s 
‘our times the volume of the mole@ules, not the volume 
of the molecules, £s stated on pp 7 and 34 No definite 
mention 1s made of what the ordinates and abscisse are 
n the diagiams on pp 66and67 On p 70 “ differen- 
iating for T” would usualle be “differentiating with respect 
oT” “Narrower” shoald be “wider” on p 97, line 15 

The expression “200 grams capacity” 1s u8ed on p 1186 
On p 136, “square root’ should be “square” On pp 

186 and 187, ey 1s Wntten for Vly On p 237, 1/4 | 





-- 18 given ipstead “of ! 


should be 1/7 On p 238, : 
b— Be e 


T~e e 

Mr Pattison Muir has etidently attempted to give the 
sense of the origimfl,” without confining himself to a 
iteral translation He has succeeded in making a read- 
able book, although în one or two instances, as in the 
account of magnetic rotation, the meaning 1s slightly 
abscure 

A careful study of this the latest addition to the litera- 
ture on solution wyll, we think, confirm what to many has 
been all along apparent—that solution is in the highest 
degreésa complex process, and that the physieal theory 
eris in treating it as being altogether too simple Despite 
the success of this theory, which by establishing a stnking 
analogy has admittedly done much ın giving a fresh ım- 
petus to investigation, the mechanism of the process is 
still hidden The attitude assumed by the upholdess of 


NO 1357, VOL 45] 








. e 
the physica] theory, whereby the presence of the solvent ¢ 


1s practically igngzed, gnd analégy regarded as identity, 

must, of necessify, lead # misconception , 
Much more work must be done, and, whafg ve: happens» 

more attentfon paid to the function of the solvegt, before 


any adequate theory*of solution isepossible. 
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COLOUR BLINDNESS 


s 
Colour Blindness and Colou? Perception By F W. 
Edridge Green. MD,F%S (London Kegan Paul, 
Tiench, Trubner, and Co, 1891 ) 


N a work with this title one naturally expects to find 
that such recognized authorities on the theory of’ 
colour perception as Young and Helmholtz are tieated 
with the respect due to their labours and 1esearches 
The writer, however, not only refuses to pay homage at 
the shrine of such masters of natural philosophy, but 
deliberately devotes a considerable portion of his work to 
an exposure of the “fallacy of the Young-Helmholtz 
theory” The preface informs us that the book has been 
written fog the benefit of those who may have to test for 
colour blindness To such it will hardly be a recom- 
mendation to Jearn that the theories of Young and Helm- 
lfoltz are mere fallacies, and that the tests for colour 
blindness as instituted by Prof Holmgren are not worthy 
of the name The question, of course, arses, What 
theory are we to adopt relative to colour perception when ' 
we have surrendered our allegiance to the theories which 
Mr „Green denounces? The author answets this query 
for us by propounding his own doctrine—“ an application 


my book on ‘Memory, to the phenomena of colour blind- ? 
ness and colour perception” The arguments ın support 
of this theory are based upon the examination of some 
116 colour-blind persons, not an over-large number: of 
cases to generalize from, especially when we learn some- 
thing of the method pursued in the examination In- 
formation afforded by the colour-blind themselves is one 
of the chief sources of Mr Geen’s knowledge respecting 
colour blindness He states that he has derived mug¢h 


’ valuable information fiom colouy-blind persons relating 


to facts concerning their colour perception We question 
much the trustworthiness of data acquired by interview- 
ing colour-blinds as to the phases of their visual infirjnity 
Yet Mr Green characterizes thiw information as trust- 
worthy, and altudes to it as “definite facts of colour- 
blindness, to which any future theory must conform” 
Many writers on colou: blindness have stated that 
naming colours ıs a useless and misleading method ot 
examination, because the colour-blind must use the con- 
ventional colour names and use them at random But 
ethis reasoning, we are told, 1s a fallacy, becaug#e the 
colour-blind do not name colours at random, but in 
accordance with their ideas of colour! Such is the 
language ın which the author disposes of the “fallacy” 
of Holmgren’s wool test Equally ilogica#is another of 
his conclusions “If, as some pergong have said, testing i 
by colour names ıs useless, then the whole series of 
colour names 1s uselesse” 
Prof Holmgren, it is admitted, has 5 done good 
‘service im bringing the subject of colour blindness 
e 
° 


< 
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° 
®forwaid, ang, in consequence, the wuter of “Colour 


Blindness and Colour Perception? regyets that he has 
tÊ condemn his test Probablyethé test®will survive the 
condemnation, Already, according to the figures of Dr 
Joy Jeffryes, of Boston, some «180,000 persorts have by 
it means beer tested expeditiouslyeand effectively, The 
mentien of the? Amezican authgrity on the subject 
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MM Richard Fréies, and an &fographic hairehygro- 
meter The section on cloug obsewation has been 
yecast in accordance with the rr NP proposed 
by®MM Hildebrandsson and Abererdmby, and, under 
the heading of “ Phénomènes Optiques,” halos and tle 
aurora borealis are describeds The more @ommon ap- 
pearance of luna: and solar corones, th8ugh mentioned, 





empleasizes the fact that thê name $f one whose labours | 1s not specially noticed in this section, In a book m- 
in physiology and optics place him ın the front rank of tended for the instruction of beginners, we think ıt would 


English physicis ıs omitted from the list of English 
authorities on the subject * Brewster, Herschel, Tyndall, 


have been well to point out the distinction of coronas and 
halos, since, in our experience, the latter are not infte- 


Maawell, Pole, Abney, Rayleigh, Galton, Nettleship, | quently recorded by inexperienced observers, when the 


Bickerton, Frost, and Hogg are recognized as having 
added to our “knowledge of colour blindness and the 
‘dangeis arising from the defect” «The name of Dr 


former have been the phenomena‘really¢ observed 
Another subject, treated of for the first time in thig 
edition, 1s the compfitation of elevations” from the baro- 


v, 
Brudenell Carter does not appear in the lst! The | metric readings, and also from those of the hypso- 
omission 1s so glaring when the well-known character of | metrical thermometer, the use of which 1s described at 


Dr Carter’s contributions to the lore of colour blmdness 
is considered, that there must be some reason for it 
Doubtless it 1s because Dr Carter has been guilty of the 
heimous crime of championing the theories of Young and 
Helmholtz that Mr Green refuses to recognize him as a 
contributor to owt knowledge of the subject ynder dis- 
cussion Dr Carter once said, in the course of one ofthe 
Cantor Lectures “I read somewhere, and have vainly 
endeavoured to find agam, a denunciation of thé 
‘fallacies of the Young-Helmholtz theory?” We 1e- 
commend “Colour Blindness and Colour Perception ” 
to his attention The so-called fallacies he will there 
find completely exposed and shattered in a manner 
most refieshing, and perfectly satisfactory—-at least, to 
Mr Green 

Careful study of Mr Green’s work forces upon one the 
conclusion that the theories of Young and Helmholtz are 
“fallacies” for the simple reason that he has failed to 
understand them aught. Holmgren’s tests are no tests 
because their principle 1s opposed to the unscientific 
elaborations of Mr Green, 

An extension of the field of 1esearch, together with an 
honest attempt to understand the “fallacies” of Young 
and Helmholtz, will, we are ertain, induce Mr. Green to 
repove from his book many of its errors and absurdities. 


2 





A METEOROLOGICAL GUIDE-BOOK 


fustrections Météorologigues Par A Angot Troisième 
Edition (Paris Gauthier-Villars et Fils, 1891 ) 


A i “Instructions Méšorologiques,” which 1s the 
official guide-book for meteorological observers 
m France, has long been known as a model work of its 
kind, distinguished by great clearness and sufficiency of 
detail, hile avoiding prolixity The third edition, lately 
published, has been revised and extended by M Angot, 
whose name 1s a sufficient guarantee that ıt maintains the 
high standard of the original work 

The subject-matter of the present edition has been 
increased by nearly one-half One of the chief additions 
1s the descriptign of some of the simpler self-recording 
instruments, which, ft Ms stated, are coming into general 
use at the minor French observatories—viz the sun- 
shine recorder, the recording antioid, an autographic 
thernfmeter®on the Bourdon principle constructed by 
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length In the appendix are given tables for faciltat- 
ing the reduction of the observations of both classes of 
instruments . 

The patterns of the various instruments, thermometer- 
shelters, &c , approved by the author of the “ Instruc- 
tions,” differ in many iespects from those generally 
preferred by English observers, and in such matters 
there will, of course, be differences of opmmion The 
French thermometer-screen, represented on pp*42 and 
33, affords, ın ou opinion, a@better exposure than the 
Steven$on screen adopted by the Meteerological Societies 
of England and Scotland, but seems hardly to protect 
the struments sufficiently in stormy weather , while the 
simpler form represented onp 35 seems quite inadequate 
in the latter respect, and the methed of suspending the 
max and minimum thermometers Somewhat flimsy 
and insecure . 

In the text of the work we find httle or nothing to 
which we could takeeexception, But we think one or two 
of the figures are open to improvement The close 
proximity of the wet and dry bulb thermometers repre- 
sented in Fig 16 ıs hardly compatihle with accurate 
registration of the humidity of the air’, and surely the 
wind-vane represented on p 73, on the slope of a roof at 
pme indefinite distance below the ridge, is scarcely in an 
ideally good position, and such as should be put before 
learners as a standardmodel for imitation We would 
als@ suggest that, in future editions, a simple form of 
nephescope, such as Marié Davy’s, should be descitbed, 
togetheg with directions for observing the movement of 
the clouds It has lon& been a matter of surpiise that a, 
class of observations so ımpostant in themselves and so 
easily made has been so generally sgaored bythe writers 
of such manuals as the present 

° 


° 
OUR BOOK SHELF 


Chambers’s Encyclopædia New Edition, Vol VIII 
(London and Edinburgh W and R Chambets,#8oqr ) 


WE are glad to welcome a fresh 1stalment of this 
admirable edition of Chambers’s well-known Encyclo- 
pedia %t deals with, the subjects indicatetl by 
words extending from “Peasant” to “Roumeha” Sub 
jects of scientific interest have, as usual, been imtrusted 
to writers who know how to present concisely and clearly 
the latest results of research A clear account of the 
phonograph ıs given by Mr Thomas A Edison, and 
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Mı T C Hepworth and Mr W T Bashford trace the 
history ‘and describe cf&refully the variouse processes of 

photography Mel. S „Kelte hasan excellent article on Í 
Pola: eaploration, illustrated with a North Polar anf a 

-$outh Polar chart A®short but very good paper on® 
protoplasm®@1s contributed by Mr J A Thomson, and 
Prof Sorley makes he most of the few pages set apart 
fo. psychology. Rain 1s discussed admirably by Dr 
Buchan, and the rainbow by Mr W T Omond _ Reflec- 
tion and refractian are dealt with by Dr Alfred Daniell 
Thee main facts relating to the Red Sea are presented 
by Dr John Murray, and Dr Hugh R Mill sets 
down all that 1s hkely to be wanted by students who have 
occasion to refereto the article ‘‘River” Altogether, the 
various papers we have examined may be commended as 
“in every way ‘woithy of the high rgputation secured for 

the present edition by preceding volumes 


La Place de l’Homine dans la Nature By T H Huxley 
(Paris B B Balhére et Fils, 1891) 


Mor than twenty years ago a French translation of 
Piof Huxley’s well-known work, “ Man’s Place in 
Nature,” was pubhshed The translator was Dr E 
Dally In the present volume this rendering 1s reissued, 
and along with it are associated translations of three 
papers in which Prof Huxley has presented his ideas on 
various ethnological subjects These papers have been 
tianslatedeby Dr Henry de Varigny, to whom Prof 
Huxley expresses thanks for the care he has taken to 
represent clearly and faithfully the meaning of the 
original The wolume well be very welcome to*French 
students who déSire to understand the methotls and 
tendencies of English scientific thought 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for gprrons ex- 
pressed by his correspondents Nether can he und omerke 
to retutn, or to correspond with the writers of, rejected 
manuscripts intended for this o any other part of NATURE 
No notice 1s taken of anonymous Ammumcations | 


» 
Smithsonian Standards for Physical Apparatus 


On the occasion of a scientific expedition of which I had 
charge many years ago, the need_of common standards of size for 
the parts of different astienomical and physical instruments was 
brought forcibly to mind , for the mstruments used, while of the 
latest and best construction, were necessarily Ysmembered, and 
then transported in fragments to their scarcely accessible dedt1- 
nation by numereus independent bearers , and if any accident 
happened to any fragm@nt of any*piece of apparatus, it was 
found, as a rule, that the whole was rendered useless, sigee ıt 
could not be replaced from the hhe parts of other pieces which 
were spared The weapons of attack of the little Mientific force 
wore,ethen, in one important respect, far inferior te those of 
modern warfaie, in that there had been no attempt ¿t0 mahe 
their parts interchangeable + 

My attention having been drawn to the matter, I was led to 
examme astronomical and physical instruments ın all cabinets 
accessible to me, with a special view to this feature I found 
that, as a rule, no drafy-tube, screw, or other piece from onem- 
strument would fit the correspondmg parts ın any other, there 
being no attempt to make them intercNangeable even where 
they came from the same maker e 

‘Lhiyexperience must be confirmed by that of most others, 
whorwill probably agree that this 1s a cause of incessant but 
quite avoidable, I@ss and delay, even where apparatus 1s used 
under ordinary conditions, and it has led to inquiry for some 
scheme which would assimilate different parts of ghe work, not 
only of the same, but of differen® makers Some of the plans 
stiggested are well matured, and in themselves apparently com- 
mendable, but all are too complex, the ambition of the authors 
being, asa rule, to make them so complete as to cover all 
possible demands of future progress 

What has been wanted by many others doubtless 1s somg 
simple and “practicable plan for zmedzate use, which Shall yet 
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be found in accord with the laiger scheme which may be under e 
consideration hereafter ° 

When 1t fell tone to@meet the somewhat varied wants of the 
Smithsontan Institution by®a plan which should at least enable a 
beginning to be made ın the right direction, it geemed that this 
should be With such simple and general conditions, that com- 
mon consen® to them might almost be counted on, ®t least on 
the part of all ready to use the metrical stangartls e 

To provide for the 1menediate practical wants of thisdnstitu- 
tion, advice was sought of severfl of the best instrument mgkeis, 
and a considerable number of tubes and screws by English; 
French, and German, as well as Amegican makeis were 
examined to find out thè smes,which long-established use in 
these countries had shown to be practically convemient, and the 
forms of screws which the best modern practice of scientific 
mstrument makers concurred in, and this having been done, 
dimensions having æ metrical unit, and as near these sizes 
as practicable, were adopted—not as a finality, but as a 
beginning : : 

In the hope that others may consider this very modest 
attempt to be ın the might direction, and that these standards 
may fall mto use for immediate needs, and thus tend to bring 
about the adoption of that much more complete system of inter 
national standards which most will admit to be (at least in the 
abstract) desirable, I beg leave to inclose a circular which has 
been sent to all instrument makers employed by tlus Institution 
trusting that you may find it of sufficient interest to bring it to 
the attention of the readers of NATURE 
S P LANGLEY, 

Secretary 

Smithsonian Institution, Washington, D C , December 16 


Circular to Insti ument Makers 


In all apparatus used by the Smithsonian Institution a series 
of standard sizes for metal tubes and for the screws chased on 
them has been adopted The metric division is employed, and 
all tubes ordered are to be finished to some even number of halt 
centimeties 1n diameter, unless this cannot be done without great 
difficulty The series of diameters and corresponding threads 
to*be used 1s, for a diameter of 


10 centimetres, 5 threads to a centimetre 


9 a9 5 2? ” 29 
7 5 3 7 ” s 3 
6 ” 7 a” ” ” 
4 5 3 10 ” 3 33 
3 ” 15 3 3 ” 


When any new tube has to be ordered, ıt should be made one 
of these diameters and chased with one of these threads, if this 
can m any way be done 

New eye-pieces are to be as far as possible made to fit the 
three-centimetre plug gauge supphed by Pratt and Whitney, and 
in fittmg them to old work, Wis size 1s still to be adapted 
wherever possible The Institution 1s preparing standaid plugs 
and gauges of the diameters given above, and has on hand 
chases of 5, 7, 10, and 15 threads to the centimetre All screws 
have the 60° thread, with flattened top and bottom These it 
wil supply at first cost to any instrument maker engaged ın its 
work ” 


Plug gauges are to be had of great accuracy and at moderate 
cost from several standard tool makers Those here referied to 
have been made for the Smitfisonian Institution by the Fratt 
and Whitney Company of Haitford, Connecticut, and are 
within a limit of error of two-hundred-thousandths of an inch 
at 62° Fahrenheit The hobs aie from the same nfakers 





e 
Pigment in Yellow Butterflies 


Api opos of the interesting discussion on comparative pala- 
tability and warning colours (NATURE, November 19, p 535 
November 26, p 78), ıt may be of interest to your readers ıf I 
restate ın your columns some of the properties of the yellow 
pigment contained in the wings of the common biimstone and 
many other butterflies, the possible significance of which in 
conferring protective unpalatability 1ysuggested by Mr Beddard. 
My paper oa the subject, to which Mr Beddard refers, was read 
before the Chemical Society in June 1889, but, being more or 
less of a prelimmary nature, it was published only gn the 
abstracts of that Society’s proceedings (Abgt Proc, Chem. 
Soc , vol v, 1889, p 117 , vzde also NATURE, vol al p 335) 
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e . The pigment is freely soluble in hot water, though quite in 
soluble in cold water, andein most organic solvents Its 
agueous solution 1s shiongly acid to @itmu§, and, though it 
appears to be quite rnnocuous to frog’ when injected under tne 
skin, 1t may well be ungrateful to the 1anine palate At the 
same time it must be noted in thig regard that its solubility n 
the secreti@ns of the frog’s mouth 1s but very slight « 

Fhe substancesis,.as I have shown, uidoubtedly a derivative 
of uncacid, yielding the latter body aseone of its products of 
hydrolysis ‘It gives the mureSide reackion direct It forms 
quite definite salts with metals, tts compounds with the alkalies 
being soluble bodie: 

Having regard to the wide spread! pfsence of the body in the 
scales of diurnal Lepidoptera, I have ventured to call it /epe- 
dotte actd In its physical propeaties it closely resembles 
mycomelic acid, a yellow derivative of uric acid , and, in my 
original paper, I ventured to suggest a formula for the body I 
hope shortly to publish a more complete account of the subject, 
and to assign a formula to lepidotic aci@ based upon fuller 
evidence Meanwhile, in common with many others of your 
readers, I am looking forward to the appearance of Mr 
Beddaid’s book The Iiterature of the subject of animal 
coloration 1s not easily accessible, and a text-book thereon will 
be a valuable acquisition We have, it js true, the intcresting 
woik of Mr Poulton, but the subject 1s there treated from what 
38, perhaps, a somewhat limited standpoint 

F GOWLAND Hopkins 

Sir Wm Gull Research Laboratory, 

Gny’s Hospital, December 16 





The Chromosphere Line A 6676 9 


In response to Father Cortie’s implied question as to the® 


identification of this line as belonging to the spectrum of tron, 
I would refer him to Appendix Got Roscoe’s lectures on ‘* Spec- 
trum Analysis” (third edition) It is an extract from a joint 
paper by Angstrom and Thalen, giving a list of several hundred 
(then) new identifications, among them appears K 654 3, 
ascribed to iron 

The original memoir was presented to the Stockholm Academy 
of Sciences in February 1865, and an English translation of ıt 
appeared the next year Iam unable to assign any reason why 
many of the identifications given in this memor fail to appear 
in the map published three years later, but they do, and 
K 654 3 1s among the missing C A. YOUNG 

Princeton, N J , US, December 15 





Grafts and Heredity 


I HAD not thought of grafts when I wrote my paper, and I 
have to thank Mr Beeby for 1eminding me of an excellent 
illustration of my views, thougi# I cannot gather from his letter 
whegher he considers the “individuality” for which he con- 
tends to be represented by, matter o1 force Adopting his 
phrase I would apply it to both The material form, e g , of the 
leaf of the scion, 1s due to molecular motion, set up by a 
group of forces acting in a way peculiar to the life of the scion , 
which forces, together with the resulting /o7 wz, constitute its in- 
dividuality—somewhat as aman is known by his mental and 
moral characters as well as by his face 

Now, no two individual plants,could be fed more alike than a 
stock and its grafted scion , since they both receive identically 
the same food through the roots of the former All I contend 
for 1s, therefore, that 1t would seem to be more probable that the 
organic molecules constructed out of this food are all alike, only 
differentlyairanged ın the leaf of the scion and in that of the 
stock respectively “These arrangements must be due to mole- 
cular forges , while it 1s difficult to conceive m one's mind how 
any special kinds of matter can be concerned in the construction 
of the special forms of leaves, to say nothing of the total want 
of evidence of the existence of germ- or othe: plasm 

Tere 1s, however, a deeper question sull which Mr 
Croll a8ked —‘{ What defer munes molecular motion?” + 
He observed that although physical forces are not only in- 
terchangeable but fan @ags into those which, for want of a 
bette: expression, we may call vital energies, yet? as he says, 
nothing we know of in the properties of physical forces can 


® 
* “What Deterngnes Molecular Motion ?-The Fundamental Problem of 


Nature” (Pha? Alag , July 1872) 
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thow the smallest degree of light, upon the above question 
There 1s alwayg, he adds, the ‘ object” which runs through the 
whole of organized nature, which cannot Y accounted efor by 
means of the known properties of phfsicaf fortes In toncluding 
éis paper he says —‘If one plagt or animal differs from 
another, or the parent from the child fand, we gay add, the’ 
scion from the stock], it is because Mi the building up process the 
determinations of molecular motion we@e difffrent in the two 
cases, and the true and fundamental ground pf the difference 
must be sought for in the cause of the determination of molecu- 
lar motion Here, ın this region, the doctrine of natural selec- 
tion and the struggle for existence can afford no more light on 
the matte: than the fortuitous concourse of atoms and the atomical 
philosophy of the ancients” This observation seems to agree 
with the following remark of Sir J D Hooker on the origin of 
secretory glands of Nepenthes —‘* The subsequent differentiation 
of the secretory organs of the pitcher into aqueous, saccharine, se 
and acid would follow® gar: passe with the évolution of the 
pitcher itself, according to those mysterious laws which r@ult in 
the correlation of organs and functions throughout the kingdefs 
of Nature , which, in my apprehension, transcend in wonder and 
interest those of evolution and the origin of spegies ” t 

The nearest approach to an answer to Mr Croll’s question 1s, 
as ıt seems to me (though # be but cutting the Gordian knot 
after all), that there exists æ responsive and addpirve power 
inherent ın houp protoplasm which 1s called into action by 
external forces , so that by a change of environment—especially 
if the old and the new one be strongly contrasted—a plant, ds a 
rule at once begins to alter ifs structure so as to re-establish 
equilibrium with its new surroundings , and further, if these be 
maintained long enough, the altered structmes become fixed and 
hereditary, while more or less of readafMation can comfhence 
again at any time 

We cfn no more discover the w&imate case of this power 
which defe: mines or duects molecular motioh in living beings, , 
than we can that of crystallization or gravity, ieflex action or 
mstinct Innumerable facts, however, justify the full recognition 
of its existence 

To apply this to grafits Itis obvious that, whatever determines 
the molecular motion in forming the leaf af the scion, 1t 1s differ- 
ent from that which determines the molecular rffotion in forming 


*thelasietT™ tie stock, smce the resulting forms of the leaves are 


different , and it 1s just this ultimate deter mening pawer, which 
1s unknown and apparently unknowable, which characterizes 
the individuality of the sgion on the ore hand, and of the stock 
onthe other Form is but the outward and,visible expression 
of this power It is this, too, which underlies the responsiveness 
of protoplasm, and determines a new form in adaptation to, or 
in equilibrium with, a changed environment «+ 
. . GEORGE HENSLOW 





n @ Mental Arithmetic 


THE very simple method of multiplying large numbers, 
published in Nature {p %8) hy M? Chve Cuthbertson, 1s 
menyoned by Pappus, Book IT (ed Hultsch), 2-29, as an 
mverition of Apollonius ‘The same method was known to the 
Hindoos und&: the name Vajrâbhyâsa (Algebra with Arithmetic 
and Mensaration from the Sansknit Brahmegupta and Bhascaga, 
translated by H Th Colebrooke, London, 1817) ° 

The method may be enlarged to.multiplying three and even 
more numbers all at once in the following manner 


. 
(100@, + 103, + ¢,) (100d, + 10b, + ¢)(1COa, + 10bg + ¢3) = 
CyC0¢3 e 
+ IOOC St Oye gel + O3¢y¢9) 
+ 107% (ayColg + Ayla, + Ageia 
+ Gbg + bybgt, + 034460) 


+ 10%(a;[Becg + baca] + aldae + beal — 
+ alha + boty) + dibaba) bad 

+ LOM daly H Aglae, + Aglia . 
P+ ahbg + dabaðą + abid) ° 

+ 10%aaabg + aagi, + 230,53) è ' 

+ 10ta 2,03 ° 





* Address to the Department of Zoology and Botany of the British Associa- 
fion, Belfast, 1874 . 
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Special example — ® ® au rythme de Voseillation de Peau ans le cas actuel, les 
P P 6 
e 123K 456x789 vagues ayant atteint une hauteur de 3 a 4 pied@ ıl est certain 
°, que l eau a pris p mougement de balancement 
*. 2423, Le formule d’uh tel moyvement d’oscillation pendulaire, siffe 
. 456 d bassın a un fond horizontal, est 
. e 
red 789 . s 2le 
® e © t= ~_. e 
First figure —3 x x 9= 162 ‘ 2 eo eh? ° < ` 
Second figure.—16+2 6 9+5 9 3+8 3 6=403 32 Z =æ 60 pieds = 18 29n ° 
Third figure —40 +1 6 9+4 9 347.3 6+2 5 9 h=25pieds = 7°62m, . | 


* +5 8 3+8 2 6-634 432 
Fourth figure —63+1 (5 9—8 6)+4 (2.9+8 3) 





+7 (2 6+5 3)+2 5 8=593 sal 
Fifth figure —So-4I 409+4 7.347 1 6 
tr 5 8+4 8 247 2 5=395 53432 
Sixth figure —3$+1 4 8+4 7 2+ 1 5=162 253432 
Sqyenth and eighth figures —16+1 4 7=44 44253432 
. K Haas 


Vienna, VI , Matrosengasse 8 
e 
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ə The Migration of the Lemming 


HAVING resided during the summer months for mote than 
twenty years on the plateaa from which the migrations of the 
Norwegian lemming are supposed by many to tahe their ongin, 
Jan sprak from persona] observation Some years ago I had 
the honour to read a rather lengthy paper before the Linnean 
Society on*these animals, and, with one exception, to which 
refer dee will be pres&ntly made, I am happy in havirg nothing 
to alter or recant The increase of the Lemmings ıs not 
cumulative, but Pather perfédic, as indeed 1s usual among the 

evoles as well a among many other forms of hfe The 
migrations are not caused by insufficient food wow, whatever 
they may formerly have been, and this ıs evident from the fact 

ethat the swarms pass through, but do not exhaust the fertile 
districts which they encounter on their nilgiimage Nor aie 
they affected by ang personal struggles between these mos. 
pugmmcious of diimals, for the young litters, when reared, go 
sufgly on the journey from which none have ever btti™Stwasved* 
to return They do not follow the watershed, and they do not 
always migrate to the west—an error into which I was betrayed 
by trusting to common report and insuf@cient personal expenence 
But they do go stygight It 1s well known that the eyes of the 
Jemming are so placed on the top of the head as to render it 
impossible for the anımal when swimming, to discern any object 
not far above theeplane ofits horizon Ona calm morning last 
summer, I often placed my boat in the path of the swimmers, 
and noticed that they cros$ed my lake in an absolute ‘‘ bee-line,” 
and that they could not discern my presence until the angle sub- 
tended by the boat was infinitely higher @han that of the 
opposite shme This latter migration was south-east, and in 
the late autumn tie steamer on Lak@Myosen made its way though 
thousands of these hapless wayfarers, whilst, still later, lage 
numbeis were to be seen close to Chustiamia , but I vent@re to 
prophesy that none will be found in that neighkowhood next 
year, nor, for tre matter of that, in Heimdalen sgh though 
itis" obvious that some must semain Probably the ex- 
planation of these apparently capricious and suicidal migra- 
tions may be that they aré the result of hereditary instinct, 
which formerly was ef service if not necessary to the species 
The straight course which they pursue must be owing to 
the sense of direction common to migrants, and I would hazard 
the conjecture that the changes of destination may be due to an 
instinct which, owing to its present inutility, 1s giadually dimin- 
ishirg in precision and intensity Y Dupra CROLCH 

Asgard, Richmond, December 24 








The ‘Recent Earthquake in Japan 


Tans la lettre de M J Milne, Tokio, 7 novgmbre, su: le 
tremblement de terre du Japon @u 28 octobre, 1891 (NATURE, 
xiv 127), 1l y a entr’auties un fait intéressant c'est la mise en 
oscillation de eau d’un bassin de 60 pieds de Jonguew su 25 
pieds de profondeur Il est rare que dans un tiemblementede 
terre Peau des étangs ou des lacs soit mise en mouvement , le 
rythme des vibrations da sol ne correspond pas, le plus souvent, | 


NO* 1157, VOL 45] 


¢ = 4 2 secondes de temps X 


I! serat intéressant de savoiresi Je rythme des vibrations du 
tremblement de terie à Tokio a correspondu à une durée aussi 
lente , ou peut étre à la moitié de cette durée, soit 21% Ce 
serat déja des vibrations extraoidinanement lentes pour un 
tremblemen. de terë F-A FOREL 

Morges, 12 decembre 





ON THE VIRIAL EQUATION FOR GASES 
AND VAPOURS 


ALTHOUGH I had, some time ago, wiitten to Lord 
Rayleigh to the effect that I did not intend to pro- 

long the ciscussion of this question, 1t may perhaps be 
expected that I should say a few words with reference to 
Prof Kagrteweg’s paper in the last issue of NATURE 

1 I do not agree with Prof Korteweg’s statement 
that Van der Waals’s method, if it could be worked 
out with absolute rigour, would give the same result 
as the direct method There is but one way of dealing 
with the virial equation —if we adopt it at starting 
we must develop its terms one by one, and mde- 
pendentl, In this connection I may refer to Loid 
Rayleighs statement (NALURE, 26/11/91) ‘It thus ap- 
pears that, contialy to the assertion of Maxwell, 2 zs 
swbject to correction” I cannot admit that Ø is “ cor- 
rected”, ıt 1s not even changed either in meaning or in 
value I: is introduced as, and remains (at the end of . 
any legitrmate transformations of the equation) the value 
of the pressuie on the containing vessel This, of course, 
depends upon whatis going on in the interior Other 
terms in the virial equation, which happen to have the 
same factor, may be associated with 2 for convenience 
they assist in finding its value, but they do not change 
its mean.ng, nor do they “ correct” it 

2 I donot think that much aid can be obtained by 
analogy, at least in the present question, from the case 
of one-dimensional motion *For the latter may be looked 
on as virtually the to-and-fio motions between fimed 
boundar es of a number of particles, each of which keeps 
its speed fo ever unchanged, except at the moments when 
two zzstanianeously pass through one another From 
this pomt of view the result of Lord Rayleigh and of 
Prof Korteweg follows at onge Make the paiticles 
mere points, and diminish their free range by the sum 
of their original lengths, and everything will go on prac- 
tically as before Can a corresponding statement be 
made for thiee dimensions? Again, there 1s in the one- 
dimensional case a perfectly arbitrary set,of speeds, 
which remains unchanged —there is nothing analogous 
to the beautiful statistical distribution of Clerk@Mavwell 
And what would be the 1esult if molecular forces were 
introduced ? F 

3 Prof Korteweg seems not to have noticed the fol- 
lowing sentence ın my second letter 10 Lord Rayleigh 
(NATURE, 29/10/91, p 628) —“ The tiue mode of gesting 
a cubic here [ze in Prof Korteweg’s notation, 


pw = yaona) (ae ZY | 


is to wiite B/(v — $) instead of B/v This caneto a 
certain extent at least, be justified, the,othe: method 
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* effect that, ¥ y be taken equal to 8, Van der Waals’s 


result would at once be obtained @ut Igstruck ıt out as 
WMelevant, because the discussien turned mainly upon 
the question gf the value of the fiee path at a volume 
nearly equal to the critical yolume Here Van der 
Waals eXpressly recogpized that his, d muste be dimin- 
ised 1n value’ From my pomt of view, 8 (having been 
deterrfined once for all) 1s, unch@ggeable, while y 1s 
essermially less than £, possibly even negative 

Prof Korteweg takes a different view, and says that 
the “tiue” form@la is obtained by the process above 
hinted at —ze by putting vith the preceding notation) 

= . 

4 Prof Korteweg speaks of the equation written above 
as “quite worthless” But, ın all thy discussion, where 
the rıval expressions differ only by the introduction or 
rejection of terms of the order 8?/v%, which, according 
to Prof Korteweg, make an equation “true” or “ quite 
woithless’ as the case may be —are we not introducing 
an error, of that order at least, in calmly writing 


a 
A= Bp + ge 
ca 
instead of some such expression as 
a 
= z 2a 
AHP +t vw Fa) é 


We have, fortunately, one practical test at hand to help 
m the decision of such questions The mtroduction of the, 
form last written, ceitainly more likely to be approximate 
than the first, 1enders the “quite worthless” equation 
capable of at least fairly representing the results of 
Andrews The “true” equation, we know, does not 
represent them P G Tait 
Edinburgh, 21/12/91 





ON THE RELATION OF NATURAL SCIENCE 
TO ART! 


I 


WE are assembled to-day in annual commemoration 

of a man whose marvellous breadth of view and 
extraordinary variety of interests are each time a fresh 
surprise tous It seems mcredible that the same hand 
could have penned the “ Protogea” and the State-paper 
adjudging the Principality of Neufchâtel to the King of 
Prussia, or that the same mind could have conceived the 
inffhitesimal calculus and the true measure of forces, as 
well as the pie-established harmony and the “ Theodicea ” 
A close: examination, however, reveals a blank in the 
universality of his genius We seek in vain for any con- 
nection with ait, if we except the Latın poem composed 
by Le.bnitz in praise of Brand’s discovery of phosphorus 
We need hardly mention that his “Ars Combinatoria” has 
nothirg to do with the fines arts In his letters and 
works, observations on the beautiful are few and far 
between , once he discusses more at length the pleasure 
excited by music, the cause of which he attributes to an 
equab.e, though invisible, order in the chordal vibrations, 
which “1aiseth a sympathetic echo in our minds” How- 
ever, the world of the senses had httle reality for Leibnitz 
Waith his bodily eye he saw the Alps and the treasures of 
Ttalian art, but they conveyed nothing to his soul He 
was indifferent to beauty, ın short, we never surprise 
thistHercules at Omphale’s distaff 

The same neglect, at least of sculpture and painting, 


* An Address delivered bP redu Bois-Reymond, MD, FRS, at the 
annual meeting of the Royal Academy of Sctences of Berlin m commemora- 
tion of Leibnitz, on July 3, 1890 Translated by his daughter This Address 
was first printed in the weekly reports (Sz/s@ugsdertchie) of the Berlin 
AcadeMy, thenin Dr Rodenberg’s Deutsche Rundschau, and lastly it was 
publishe¢ as a sepagate pamphlet by Veit and Co , at Leipzig, 1891 
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strikes is in Voltaire, Who as polylfstorian can*im some 
measure compare with Leibnitg We are obliged to 
descend as far as the third generation—that 1s, to*Diderot 
in France, to Wimckelmann and Leseing in Germfany— 
before we meet with a decided interest in the fine arts, 
‘and an appreciation of the part fhey play in the progress, 
of civilization e e 

The period thus defined, thoughe ıt ewels in science, 
shows with few exceptions a falling-off in the fine arts 
On considering the historical development of these two 
branches of human productiveness, we fend no corie- 
spondence whatever between their individual progress 
When. Greek sculpture was 1n its prime, science scarcely 
existed True, Lionardo’s gigantic peisonality, which 
combines the immortal artist withethe physicist of high 
rank, towers at the beginning of the epoch generally 
known ın the history,of art as the Cinqueceftto Stull, he 
was too far in advance of his age ın the latter capagity to 
be cited as an example of simultaneous development en 
art and science , so little that Gahler was born the day of 
Michael Angelo’sdeath The mutual development of art 
and science at the commencement of our century 1s, I 
beleve, merely a casual eoincidence , moreover the fine 
arts have since been at the best stationary, whereas 
science strides on victoriously towards a boundless future 

In fact, both branches differ too widely for the services 
rendered to science by art, and uzce versd, to be other 
than external, “ Nature,” Goethe very truly observed to 
Eckermann-—little thinking how harshly this remark 
reflects on part of his own scientg@ic work—* Nature 
allows no tiiflmg, she is always sincere, always se11ous, 
always stern , she ıs always inethe right) and the errors 
and miftakes are invariably ours” Felly to appreciate 
the truth of this, one must be in the habit of tıymg one’s 
own hand at experiments and observations, while gazing 
in Natuie’s relentless countenance, and of bearing, as ite 
were, the tremendous responsibility incurred by the state- 
ment of the seemingly most insignificnt iget For every 
correc terpreted experiment means no less than this 
wlftéver occurs under the present cncumstances, would 
have occurred under the same conditions “before an 
infinite negative perigd of time,eand would still occu 
after an infinite positive period Only the mathematician, 
whose method of research has more în common with 
that of the experimenter than 1s generally supposed, 
experiences the same feeling of responsibility in presence 
of Nature’s eternally inviolable laws Both are sworn 
witnesses befoie the tribunal of réality, striving for know- 
ledge of the universe as ıt actually 1s, within those limits 
tø which we arg confined by the nature of our intellect 

However, there 1s a compensation for the philosopher, 
labouring under this anx?dus pressure, ın the conscious- 
ness,that the slightest of his achievements will carry him 
one step bgyond the highest reached by his greatest 
predecessor, that possibly it may contam the germ of 
vastly uftportant theoretical revelations and prattial 
results,eas Wollaston’s lines contained the germ of spectial 
analysis , that, at any rate, suth a reward is not only m 
the 1each of a born genius, but ¢f sany conscientious 
worker , and, finally, that science, by subduing Nature 
to the rule of the human intellect, 1s fhe chief instrument 
of civihzation No teal givilization would exist without 
1t, and in its absente nothing could prevent our civiliza- 
gion, mcluding art and its master-wo1ks, from crumbling 
cule again hopelessly, as at the decline of the gncient 
world 

This consciousness will also make up t@ tae philosopher 
for the thoughtlessness of the multitude, who, while ,en- 
joying the lSnefits thus layshed upon them, hardly now 
to whom they owe them The country ungs with the 
name of every fashionable musical werfuoso, and 
cyclopsedias isuie its immortality But who repeats the 
name of him who achieved that supreme triumph of the 
qnventive intellect—to convey through a copper wire acioss 
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far-stretching* cours and over hill and dale the sound | felt, without which hfe would offe? a dull and cheerlesg 

of the human voice asthough it spoke in our ear ? aspect . s 


“SL ile is earnest, art 1s gay” this saying of Schiller’s 
remains as tree“if we substitute science for hfe itis 
the realm of the beaugful, its productions fill us with en 
enjoymegt, half sensuous, half intellectual , 1tis, therefore, 
a realm of liberty in the’ widest sense No ngid laws are 
enforced in it, n® stern logic binds the events of the 
present to these of the past and future , no certan signs 
indicate success , blame and praise are disttbuted by the 
varying taste of ages, nations, and maividuals, so that the 


- glorious Gothic church architecture came to be derided 


by the eighteenth century, In art, the definition of 
genius as a talent for patience does not hold good = Its 
creations, onde brofight forth in a happy hour of revela- 
tion, stil aur souls with elementary force, and scorn all 
abstruse explanations, subsequently forced upon them by 
art®criticism Whoever accomplishes such a feat also 
ministers ın a sense to the cares and troubles of 
humanity, Unfortunately, the nature of things does not 
allow such fruit to ripen at all seasons, at one time, in 
one direction, the culmimating point will be reached, and 
then age afte: age will strive in vain to emulate the past 
The finest zesthetic theories can neither carry the in- 
dividual beyond the limits of his own natural powers, ror 
retrieve the fortunes of a declining period Of what use 
ehas been the recent strife in the artistic world between 
naturalists and idealists? Has it protected us from 
the frequently almost intolerable extravagances of the 
latter ? There 18 an attraction in every boldly advanced 
novelty which the common herd ıs unable to resist, and 
which will ifvariably triumph tll antıquated ideas are 


e somehow supplanted by fresh ones, or by the lofty 1ule of 


some nresistibly superior: personality Nor can science 
in the stricter sense come to the aid of art, and thus, 
Strangeis at heart, without mate: ally influencing each 
other, each seeks its own way the former advancing 
stgadily, though inegularly, the late: slowly fluctuanng 
eike a majestic tide Those unfamiliar wih swence ave 
apt to 1gcognize the supreme development of our mental 
faculties in art alone Doubtless this 1s amustake, yet 
human intellect shines brightest where glory m art is 
coupled with glory in science 

We may notice something here which 1s similar to 
what occurs i practical ethics The more corrupt the 
morals of an’ age or nation, the more we find virtue a 
favourite topic The fidod of zsthetic theories rises 
lughest when o1iginal creative power 1s at 1ts lowest ebb 
Lotze, in his “ History of Aésthetics ingGermany,” ! gives 
a wearying and discouraging account of such fruitless 
efforts Philosophers of al} schools have rivalled in 
abstract definitions of the essence of beauty They call 
it unity in multiplicity, or fitness without a purpose, or 
unconscious rationality, or the tlanscendant realized, or 
ethe enjoyment of the harmony of the absoj:te, and so 
forth But all these piopermes, which are supposed to 
constitute the beautifyl, have no more to d8 with our 
actual sensation of it than the vibrations of light and 
sound with thé qualities they bung to om perception 
Indeed, ıt would be vain to attempt to find one term 
equally fitted to @escribe all the varieties of the beautiful 
the beauty of cosmos as @ontrasted with chaos, of a 
mountain prospect, a symphony, or a poem, of Ristori in 
Medea, or a rose, o1 even, taking the fine arts aldhe, 
twebeauty of the Cologne Cathedral, the “ Hermes” of 
Praniteles, the Madonna Sistina, a picture of still-life, a 
landscape, a genre piece, or a Japanese flower design, 
npt to mention the questionable custom jwhich permits 
us in German to speak of © beautiful taste or a beautiful 
smell Let us rather admit that here, as so often, we 
feet with something imexplicable in out organization, 
something inexpressible, though not the less distinctly 
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In an essgy of @Schiller’s there 1s a disquisition on 
physical beauty! He distingmshes between an arthi- 
tectural beauty and a beauty which emangtes fiom grace è 
I attacked this zsthety rationalism, to which the last 


century ‘vas strongly addicted, twenty yeai# ago on a 7 


simila1 occasion ina lecture on Leibnetz’§ ideas in motlern 
science I venturetl to asgert that “the attractiéh which 
physical beauty exerts on the opposite sexes an as 
httle be explained as the effects of a melody”? On 
1eflection, ıt seems,eingeed, incompehensible why one 
distinct shape, which, acc8rding to Fechner, mght be 
represented by a plain Algebraic equation between three 
variables, should please us beyond a thousand other 
possibilities The reason can be traced from no abstract 
principle, no rules of architecture, not even from 
Hogarth’s line of beauty A year after this remark was 
made, Charles Darwin published his “ Descent of Man,” 
in which the principle of sexual selection, only cursorily 
treated in the “ Ongin of Species,” is fully expounded, 
and putsued in all its beaimgs T 1emember vividly 
how, mn a discussion with Dove as to the necessity of 
admitting a vital force, he embarrassed me by the 
objection that in the organic world luxury occurs, for 
example, in the plumage of a peacock or a bird of 
Paradise , while in inorganic nature Maupertuts’s law 
of thé minimum of action precludes such prodigality 
Hete was a solution to the problem, allowing that one 
might attribute to animals a certain sense of beauty 
The gorgeous nuptial plumage displayed by male birds 
may have been acquited through the pieference of the 
female for more highly ornamented suitors, a progeny 
of constantly increasing brilhancy of colouring being 
thus obtained Male birds of Paradise have been 
observed to vie in showing off their beauty before the 


females during courtship The power of song m might- 


mgales might be attributed to the same cause, the 
female in this case being moie susceptible to the charms, 
of melody than to those of brillant colouung Darwin 
goes on to observe that, in the human race likewise, 
certain sexual characteristics, such as the imposing beard 
in man and the lovely tresses in woman, might have 
been acquired through sexual selection? It 1s a well- 
known fact that, by the repeated introduction of hand- 
some Circassian slaves into aristocratic Turkish haiems 
the original Mongol type in many cases has been 
1emarkably ennobled And caiiying the same principle 
further, we may find therein an explanation for the 
fascination which female beauty has fot man 
to our present views, the fiigt woman was not made of a 

1b taken out of.the first man—a process fiaught with, 
morphological difficulties It was man himself who, in 

countless generations, through natural selection, fashioned 

woman to his own hking, and was so fashioneé by her 

This type we call beautiful, But we need only to cast a 


glance at a Venus by Titian, or one by Rubens—let , 


alone the different human races—to 1ecognue how 
little absolute this beauty is 

If one kind of beauty could be said to bear analyzing 
better than another, it ıs what might be termed 
mechanical beauty It ıs noticed least, because it 
escapes all but the practised eye This kind of beauty 
may belong to machines or physical apparf&tus, each 
part of which 1s exactly fitted to its purpose in size, 
shape, and position It answers more or less to the 
definition of “unconscious rationality,” our satisfaction 

1 * Ueber Anmuth und Wurde " a 

2 The author's Collected Addresses, &c ,” 
1886 

3 ‘Lhe aythor is not unaware of Mr @y Mace s attack on I) iwin's ex- 
planation of the brillant plumage of male birds by the females’ preference, 
and of the discussion arigen between him and Messrs Poulton Pocock and 
Peckham dhis was not the proper place to enter into it, thegless so as, 


whatever may be its outcome, the author's conclusion from the theory of 
sexual selection would remain unaltered Ld 9 
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evidently progeeding “from an unconscious perception 
of the ught means having*been employed to combine 
solgdity, hghtness, and, if necessary, mob&ity, with the 
greatest possible profit in the transmission of force, 
and the smallest waste of material A driving-belt 
1s certainly neither attractive ne1 unattractive , but ıt 
» pleases the “sus eruditus” to see % connecting-rod 
thicken, from the ¢ids towards the muddle, where ıt has 
to bear the greatest strain e Of cotirse this kind of 
beauty 1s of recent origin I remember Halske telling 
me that, as regards the construction of physical and 
astronomical mstruments, it was, t® his knowledge, first 
understood and established as a principle in Germany 
by Georg von Reichenbach in Munich Berlin and 
Munich workshops pioduced instruments of perfect 
mechanical beauty at a time when those supplied by 
France and England were still often disfigured by 
aimlessly ornamented columns and cornices, unpleasantly 
recalling the impure features of Rococo furniture and 
architecture 
I forget which French mathematician of the last century, 
in sight of the cupola of St Peter’s at Rome, tried to 
account for the sense of perfect satisfaction it gives to 
the eye He measured out the curves of the cupola, and 
found that, accordmg to the rules of higher statics, its 
shape supplies the exact maximum of stability under the 
given circumstances Thus Michael Angelo, guideg by an 
uneiring instinct in the construction of his model (the 
cupola was not erected till after his death), unconsciously 
solved a problem the trne nature of which he could 
hardly have understood, and which was even beyond the 
reach of the mathematical knowledge of his age Ap- 
parently, however, there are several 10ots to this equation 
of beauty , at least there 1s one other type, for which I 
quote the cupola of Val de Grâce in Pars. which, if 
not as imposing, 1s quite as gratifying to the eye, as 
Michael Angelo’s e 
It will be obseived that m this case mechanical beauty 
«becomes part of the art of architecture , and instances of 
this kind are daily growing more frequent, our modern 
iron structures being more favourable to its display than 
stone buildings In the Eiffel Tower we see mechanical 
beauty struggling with the absence of plastic beauty On 
this occasion it was probably revealed for the first time 
to many who hitherto had no opportunity of experiencing 
its effect Itis certainly not wanting in the new Forth 
Budge There 1s no doubt, however, that in stone 
structures too, together with much that pleases fiom 
habit or tradition, there are certain features which 
me evidently attract through mechanical beauty—such as the 
outhine of the architectural members of a building, or the 
ə gentle swelling and tapering of the Dorec column towards 
the top, and its expansion in the echinus and abacus , and 
there aie others which offend a refined taste through the 
absence®f this beneficial element, such as the meanmg- 
less ornamentations of the Rococo style 
e ven in organic nature mechanical beauty prevails to 
such an estent that ıt transforms many objects into a 
source of delight and admiration to the initiated, which 
are naturally gepulsive to the untrained eye Anatomists 
recognize it with pleasure in the structure of the bones, 
especially 8f the joints In their opinion the “ Dance of 
Death” outrages good taste from more reasons than 
because if differs from the classical conception of death 
e Mechanical beauty was already peiceived by Benvenuto 
Cellini in the skeleton, much to his credit, and but for 
our imperfect knowledge, ıt would invest with its glory 
evely organic form, down to the inhabitants of the 
aquarium, even under the very microscope According 
to Piof Schwendener, dye plants are constructed on the 
same principle of fitness combined with thrift , aid some- 
thing of this we feel at sight of a spreading oak-tiee, 
proudly€istending its vigoious branches towards air and 
sunlight ® bd 
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Again, our appreciation of the forms of animals, 
especially of noble breeds, is greatly “influenced by 
mechanical beauty The greyhound nd the buldog, 
the f@ll-bied race-horse and the bfewer’s dray-hérse, the 
S®uthdown and the Merino sheep®the Alpine cattle and », 
the Dutch milch-cow, all are beaytifulin their kmd , even 
though a bulldog or a Percheron mayappear ugly to the 
uninitiated, because in each the type of the species has 
been modified to the utmost degree of fitness 

Though science 1s unable, as we havę segn, to check 
the occasional decline of ait and inspire it with fresh 
vigour, yet ıt renders invaluable services of a difterent 
kind to artists, by increasing their insight, improving 
their technical means, teaching tram useful rules, and 
preserving them from mistakes I do not allude to any- 
thing so primitive as the manufacture of cgtours or the 
technique of casting i bronze , the Jess so, as, curigusly 
enough, oui modern colours are less durable than those of 
entirely unscientific ages, and the unsurpassed thinness Of 
the casting of Greek bronzes is 1egarded as a proof of 
their authenticity Nor does ıt seem necesSary to 1ecall 


! the notorious advantages of this kind for which art is 


indebted to science Linear perspective was invtnted by 
Lionardo and Durer—artists themselves It was followed 
by the laws of 1eflection—unknown to ancient painters, as 
would appear from the Pompeian frescoes of Narcissus 
and by the geometrical construction of shadows I hee 
rainbow, which had better not be attempted at all, has 
been sinned against cruelly and persistgntly by artists, in 
spite of optics Statics furnished the rules of equilibfium, 
so essential to sculptors Aerial gerspectivg, again, owes 
us development to painters chiefly of nortkern climates 

But to this fundamental stock of knowledge the pro- * 
gress of science has added various new and important 
acquisitions, which philosophers, some of first-iate ability, œ 
have endeavoured to place within the reach of artists 
The gieat masters of by-gone ages were ¢aught by instinct 
to combine the 1ight colours, as women of taste, accord- 
Mg to John Muller, always know how to blend the right 
shades ın their dress , and Oriental carpet-weavers have 
not been behindhand with them ın, that respect But 
the reason why they Whconsciously succeed was not 
revealed till the elde: Darwins, Goethe, Purkinye, John 
Muller, and others, called into existence a subjective 
physiology of the sense of sight A member of this 
Academy, Prof von Brucke, in his “Physiology of 
Colours”} and “ Fragments from tle Theory of the Fine 
Arts in relation to Industuial Ait,’? treats these subjects 
with such intimat@ knowledge as could only be obtained 
by one who enjoyed the rare advantage of combining 
physiological learning with @n artisticeeducation acquired 
in his father’s studio In Fiance, Cnevreul pursued 
similai*aims Even Prof von Helmholtz, in his popular 
lectures, has fevoted his profound knowledge of physio- 
logical optes, to the service of art, which already owese 
him impgrtant revelations” on the nature of musical 
harmony Amongst other things, he explained the rela- 
tion between the different intensities of hight in objects of 
the actual world and those on the painter’s palette , and 
pointed out the means by which the difficulues alising 
therefiom may be overcome? Thus painters, as von 
Brucke remarks, have it in theu power to reproduce the 
dagzling effect of the disk of the sun by imitating the nia- 
diation—a defect of om visual peiception the true nature 
of which was recognized by von Helmholtz An exanp 
of this, mteresting through its boldness, es the lovely 
Castell Gandolfo in the Raczynski gallery 

There are eo many and striking instances of su@h 
mmperfections of the human dye that, notwithstanding its 
marvellous capabilities, von Helmholtz has observed that 
“he would feel himself Justified ın censuring most severely 


x and edition, Leipzig, 1887 * Leipzig, 1877 
3 Prof son Helmholtz, ‘Collected Essays and Addresses,” vol n, 
Brunswick, #884 °. 
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the‘careless workmaitship of an optician who offered him 
for sale an ingtrumeng with similar defects, and that he 
woyld emphatically refuse to take it” °The eye being 
the chef organ* ef artists, its defects are of great im- 
portance in art and itg history, and artists would do well 
to inform, themselves, not only on these defects ın general, 
but moré paiticulaily @n those which they, in their own 
persons, are? subj@ct to, for, as Bessel remarked of 
astronomical instruments, “an error once well ascertained 
ceases to be an error” 

Our corfcepfion of the stars as stars, in the shape 


. adopted symbolically by decorative art, 1s caused by a 


defect of the eye closely related to irradiation, stars 
being luminous spots in the sky without rays, as they 
actually appear t® a privileged few Prof Exner, 
whose ling of thought we shall repeatedly cross in the 
course of tNese reflections, justly remarks that to this 
unperfection the stars conferred by Sovereigns as marks 
“of distinction owe their origin, and star-fishes their name, 
even since Pliny’s time The different varieties of halo, 
however, aye more probably free-born children of our 
fanty—from the Byzantine massive golden disk, down to 
the mild phosphorescence ptoceeding from holy heads 
and in Correggio’s “ Night ” from the entire child, which 
dlumines the scene with a light of its own According 
to Prof Exner, glories of the latter description are 
derived from the radiance which surrounds the shadow 
of one’s own head in the sunshine on a dewy meadow, 
and which m fact has always been compared to halos 
ineweligious pic@ires, This phenomenon even misled 
Benvenuto Cellini into the pious delusion thatit wasa gift 
granted him ifdividual® from above, and a refleétion of his 


e visions, such ab Moses brought down from Motnt Smai? 


Certain otherwise quite inexplicable peculiarities which 
disfigure the later works of the distinguished landscape- 
painter Turner have also been traced to defects of the 
eye by Dr Richard Liebreich® Clouded lenses or a high 
dggree of astigmatism might easily lead a painter to 
distort or blur objects he was copying «rora natuue 
Donderg’s stenopeic spectacles or cylindrical spectacles, 
as the case might be, would prove as useful to such an 
artist as concave glasses to the shortsighted 

The singulagities of another English painter, Mulready, 
are accounted for by Dr Liebreich through discoloration 
of the lens from old age Another defect of the eye— 
colour-blindness—ought to be mentioned here, which 
im its milder forms 1s of frequent occurrence, and even 
belongs to the normal condition of the eye on the borders 
of the field of vision It corresponds gn the domain of 
heating to the want of musical ear Colour-blindnes$ was 
known long eago, but has peen inquired into with re- 
doubled zeal latterly, partly with regard to its general 
connection with chromatics, paitly on accounts of its 
serious practical consequences in the cgse of sailors, 
railway officials, and, as Dr Liebreich adds, of painters 
“Both colour-blindness and want of ear are mborn defects, 
for which there 1s no remedy A colour-blin@ artist 1s, 
however, better off than a musician without an eat, if 
such a‘one were imaginable, for, even if he neglected the 
modelling stick and the chisel, he might still seek his 
fortune in the demgning of cartoons 

It is difficult to determine the particular pomt where 
optical knowledge ceases to be of ùse to artists None 
will repent having studied the laws of the movement® of 
thgeeyes, the difference between near and distant vision, 
and the obseryations on the expression of the human eye 








° e e 
angry one , as little as the blue skf of a landscape painter 
wil gain by his knowledge af the yellow Brushes in every 
great circle @ theBheavenly vault which passes through 
the sun—a phenomefion which has remained unnoffced 
for countless ages, but has grown famuliag to physiologistse 
since H&idinger’s discovery 

One ptint, howeyer, where physicists seen? to me, not 
to have been sufficiently consulted, as the much-deBated 
question of polychs8me in gncient statues and architecture, 
ard whether ıt should be adopted by modern a1® or not, 
Physical experiments teach that very intense illumination 
causes all colours to«ppear whitish in the spectrum of 
tke sun, seen immeduatel¥ through the telescope, the 
colours vanish almost ehtirely, nothing remaining except 
a light yellow hue inthe red end As the colous grow 
whitish the glarsng contrasts are softened, they blend 
more haimoniously In the open aur, therefore, our eye is 
not shocked by the scarlet skirt of the covtadzaa, which 
recurs almost as invatiably ın Oswald Achenbach’s 
Campagna landscapes, as the white horse in Wouver- 
manns’s war scenes ‘The Greek statues and buildings 
may have looked well enough with their glaring 
decorations under the bright southern sky on the 
Acropolis or ın the Poikile, in the dull light of our 
northern home, above all in closed rooms, they are some- 
what out of place 

In another direction Wheatstone has added valuable 
1afornfation to the knowledge of painters and designers 
with his stereoscope It demonstrates the fundamental 
€ifference which distinguishes binocular vision of near 
objects from monocular vision, as well as from binocular 
vision of objects so far removed that the distance between 
the eyes vanishes as compared with their distance An 
impression of solidity can only be obtained by each eye 
getting a different view of an object, the two images being 
tused into one, so as to appear solid A painter can 


«therefore only express depth by shading and aerial per- 


spective , he will never be able to produce the impression 
of actual solidity on his canvas While Wheatstone’s 
pseudoscope exhibits the unheard-of spectacle of a con- 
cave human face, Helmholtz’s telestereoscope magnifies, 
as it were, the space between the eyes, and resolves a far- 
off range of woods or hills without aerial perspective into 
its different distances Finally, Halske’s stereoscope with 
movable pictures confirms old Dr Robert Smith’s 
explanation of the much-debated circumstance that the 
sun and moon on the horizon appear larger by almost a 
fifth of their diameter than when seen in the zenith, and 
reduces the problem to*the other question why the 


vault of the sky appears to us flattened instegd of pæ 


hemispherical ‘ 
However, the almost contemporary invention of photo-, 
graphy was destined to be of vastly greater importance to 
the fine aits It had always been the dream of artists 
as well as physicists to fix della Porta’ charming pictures 
—a dream the realization of which did not seem quite 
impossible since the discovery of chloride of silver One 
must have witnessed D&guerie’s invention, and Arago’s 
report of it in the Chamber of Deputies, to conceive 
the universal enthusiasm with which it was welcomed 
Daguerre’s method, being complicated and of restiicted 
application, was soon cast into the shade by tke one still 
essentially practised at the present day However, it 1s 
worth recording that, when the first specimensgimperfect 
as they were, reached us trom England, no one foresaw 
the immense success in store for Talbotypes, on the 


contained in John Muller's early work on “Comparative | contrary, the change from silver-coated plates to, paper 


Physiology of Sight” Yet it must be admitted that a 

painter may paint an eye exceedingly well 

having heard of Sanson’s images, which cause the soft 

hustre of a gentle eye as well as the fierce flash of an 
ə 

1 “Vita di Benvenuto Celani, ecritta da lui medesimo, ” hbro primo, caxvile 


2 


*  Yurner and Mulready the Effect of certain Faults of Visionon Paint- 
mg, &c ,” London, 1888 ” . 
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impregnated with the silver salt was received with doubt, 
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without ever | and considered a retrogression 


Thus photography enteredgow# 1$ marvellously vic- 
torious reer With respect to ait it promptly fulfilled 
what Arago had promised in its name It not only 
facihtated the designing of architecture, interers, and 


į landscapes, and rendered the camera aara unmecessary 
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ewen for panorgmas, but also furnished many valuable 
hints with regard to hght sand shade, reflection and 
cheagoscuro, and the general means Of reProducing as 
closely as possible on a level surface the raised appear- 
&nce of solid foems A competent judge of bgth arts 
might find 1g an interesting task te ascertain what share 


» photagraphy has bad ın the origin of thé modern schools , 


of paintigg, and m®the manner of impressionists and 
plemauists It further taught an Aa antes to 
depict rôcks and vegetation with geological and botanical 
accuracy, and to represent glaciers, which hitherto had 
been but 1arely ant never syccessftilly attempted It 
caught and fixed the changing aspect of the clouds, 
though only yielding a somewhat restricted survey of the 
heavens It aided portrait-painters without exciting their 
Jealousy , for, unable to rival them in fepresenting the 


i 





average aspect of persons, it only seized single, often . 


strained and weary expressions, rendering almost pro- 
verbial the comparison between a bad portrait and a 


photographed face, nevertheless it supplied them on ' 


many occasions with an invaluable groundwork, lacking 
nothing but the animating touch of an artist’s hand 

Howevet, the recent progress of photographic portraiture 
claims the attention of artists in more than one respect 
Duchenne and Darwin called into existence a new 
doctiine of the expression of the emotions, the former 
by galvanizing the muscles of the face, m order to 
imitate different expressions, the latter by inquiring into 
their phylogenetic development in the animal series 
Both presented artists with photographs which quickly 
consigned to oblivion the copies hrtheito employed for 
purposes of study ın schools of art, dating chiefly from 
Lebrun , even the sketches in Signor Mantegazza’s new 
work on “Physiognomy and Mimics” will scarcely 
enter into competition On Mr Herbert Spencer’s 
suggestion, Mr Francis Galton subsequently solved by 
the aid of photography a problem, which was previously 
quite as inaccessible to painters as the representation of 
an average expression to photographers He combined 
the average features of the face and skull of a sufficient 
number of persons of the same age, sex, profession, 
culture, or disposition to disease or vice, m one typical 
portrait, which exhibits only those characteristic forms 
common to their various dispositions This was effected 
by blending on one negative the faint images of a seres 
of persons belonging to the same description In the 
same manner, Prof Bowditch, of Harvard Medical School, 
Boston, obtained the representatyve face or type of Amer- 
can students of both sexes, and of tramway conductors and 
In the Jatter instance, the intellectual supeziozity 
of the conductors ovei the drevers 1s plainly visible How 
Lavater and Gall would have relished this! 

Of course the average expression of a single person 
might be procured by similar means, if ıt were worth 
while suming up on thegsame plate repeated photo- 
graphs of different expressions Instantaneous photo- 


a “graphy, however, furnishes a wglcome substitute for the 


average expression, by seizing with lightning swiftness 
the changing phases of the human countenance in then 
full vivacity ere, again, pathology places itself at the 
disposal of art M, Charcot has found that photographs 
of the confulsions and facial distortions of hysterical 
patients resemble our classical representations of the 
possessed ° Raphael’s realism in this respect 1s perhaps 


e the most curious of all, being so much at variance with 


his idealistic nature In the possessed boy of the 
“ Transfiguration,” a cerebral disease can be almost safely 
inferred frdm the Magendie position of the eyes, and 
the circumstance, recently observed in New York, that 
the left hand ıs depicte& m a spasm of athetosis, would 
accord well with this diagnosis + s 

(To be continued ) * 
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Nirvous and Mental Biseases, New York, May 1890 
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JF is a frequerft source of disappointment to observers, 
egpecially beginners, to find that ¢Mesar instrum€nts 
faiy to answer to the tests which are, so commonly found 
in astronomical text-books It may be that the ingtrument 
ın question 1s ieally an imperfect* one , but if it be the 
work of a maker of repute, it 1s more *probéble the fault 
hes in the absence of prope: adjustment, mage especially 
1f, for some reason or other, no responsible person 1s able 
to superintend the final fixing in position * THe nforma- 
tron hitherto published on the subject of adjustment, and” . 
the phenomena which accompany the vartous defects of 
an objective, 1s very scanty , and observers of all classes 
will therefore welcome the appearan@e of the little book 
recently issued by Messrs T Cooke and Song, the well- 
known firm of telescope makers The boot 1s the best 
testimony that one could wish for as to their thorofgh 
knowledge of their business, and it abundantly demon-* 
strates that they are worthy of the confidence which 
astronomers have long placed in them The benefit. of 
their wide experience 1s now available to all, and observers 


' need no longer remain in ddubt as to the quality pf their 


objectives, or of the course to be pursued in tracing the 


' defects to their proper sources 





| 


l 
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Petersen, ‘A Study of Cerebral Palsies,” &e , Jounal of | 


For full particulars of the methods to be adopted we 
must refer our readers to the book itself, but many of the , 
points touched upon are of great interest, considered 
simply as optical phenomena, and a brief reference to 
spme of them may not be out of place ® . 

It 1s a matter of common knowledge that, owing to the 
undulatory‘nature of rays of hght, the imagefa lummous 
point, suchas a star, must always be a small disk, the 
diameter of which varies in inveise pioportion to the 
aperture of the objective This “spurious disk” 18 sur- 
rounded by a series of diffraction ungs, which gradually 
diminish in intensity away from the centye 

The calculations of Sir George Airy‘ shew that the 
angular waduef the rings, m circular measure, are given. 


by the formula Ps where A is the wave-length*of the 
Ti 


hght-rays ın question, e tle radius of ‘the objective, and 
# a constant which depends on the distance from the 
centie The first daik ring occurs when 2 = 3 83, the 
second when #= 714, and the third when # = 1017 
Hence, the angular radius of the first dark ting, which 1s 
really the boundary of the spuiiousedisk, may be easily 
383 XA I 22a 


= or 
: 2e 


derived from the formula a 
e ane 


e 
The rings are brightest when 7 = 5 12, 8 43, and I! 63, 
with intensities respectively about 1/59, 1/240, and 1/620 
of that at the centre 
If s bè the angular radius in seconds of arc, as viewed 
from the centr@ of the objective, the formula becomes 
© __ Nse oe 


n sin I”, 
° 


and if A fo. mean rays be taken as? 000922 inch, a 
n= 1 3846 > es 
For the first dark ring, therefore, ° 


1 3846e e 


2 xX I 22A 
A ? 
2F » I 22A . 


Se i e 


A 2 


Angulardiameter of firstdaik ring in circula measuse = 
Linear diameter of first dark ring 
e. 


where A = aperture, and F = focal length 
Fo: a square aperture the conditions are different, and 
s 


1 On the Adjustment and Testing of Telescopic Objectives " (T Coohe 
and Sens Ruckingham Works, York } 


2 é Undulagory Iheory of Optics, ’ 1877 edition, p 80 ë 
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the size of the rst Yank sguare 1s given by the formula 
2\F œ». ° . . 
TA Ye . A ", è 
Some interesting facts given by Messrs Cooke Show 
.“*the remarkable agreement between the theoretical and 
observed @alues of thesealiameters ‘ A 6-inch objective, 
of 91 inches focal dength, was directed to a bright star, 
and the objective cut down, in the first place, to a sguare 
aperture, 15 inches diameter The mean of four mea- 
surements gave ehe diameter of the first dark ring (in this 
case square in shape) as 0027 inch, while the formula 


aA (where A = 1/45600 inch) gives 00266 as the theore- 
tical value AscircuMr aperture, diameter 1 22 inches, 
was then placed in front of the objective, when the mean 
of four measutements gave a diameter of 0039 for the 


figst dark ring, while the formula 2E uae gives a value 


of oo4o” (p 31) “The diameter of the first dark ring, 
as depicted wath the whole aperture of 6 inches in use, 
was also measured as nearly as its minute size would 
allow, the measurement obtained ranging about o008 
(subject to an error ot perhaps Io per cent), while the 


value given by the formula 2E x 1 22h S Go081” (p 32) 


e As the spurious disk fades away into the first dark ring, 
1ts apparent diameter will depend on the intrinsic bright- 
ness of tfe star observed, and also to some extent on 
irradiation Hence'the necessity for measuring the rings, 
and not the “disks” thepselves . 

An ımportant fact follows from the applicatio of these 
econsiderations, for on the apparent diameter of the 
spurious disk depends the dividing power of the ob- 
jective If the diameter of the star disk—-which may, 
“on the average, be taken as half that of the first dark 
1ing—be greater than the distance between the com- 
ponents of a Uouble star, the telescope must obviously 
L, farl to divide it, no matter what may be the powerof the 
eye-piece semployed ‘In all objectives having their 
focal lengths equal to fifteen times the aperture, the 
linear diameter of the spurious®disk may be said to 
average ooo4 ich, or about 1/2500 meb With 6 


inches aperture this corresponds to an angular dia- , 


mete: of og second, and in a 12-inch aperture to 


045 second So these respectively represent the divid- , 


ing powers of such apertures upon double stars of 
average ‘brightness ” (p 31) For similar apertwes, the 
values given by Dawes for stars in whiéh both compe- 
nents are of the sixth magnitude are 0o”76 and 0” 38 
respectively To reduce theestar disks to the extent 
necessary for the separation of the components of the 
e 

spectroscopic binary 8 Aurigze (the angular distance being 
about o” 005), an object-glass no less thar® 80 feet in 
diameter would be required e 

e The images of a star with the diffraction ngs as 
yielded by a sensibly perfect obyect:ve are shown in Fig. 
1} Fig 4, a, represents the focused disk and ring system 
seen under a high magnifying power, 1, 4, and I, c, aie 
sections of the cone of rays taken very near to and on 
opposite sides of th® focus, also seen with a high power 
and 1, d,1sa section taken about * of ansinch on either side 


«Of the focus, and viewed with a moderate power + 


Before this perfection of image can be realized, we 
gathe*that the objective must satisfy the following con- 
ditions -~(1) The optic axes of the flint and crown glass 
lenses should be coincident (2) This common ams 
shotild pass through the centre of the eye-pieca (3) The 
dispersions of the flint and erdWwn should neutralize each 
othe: for the most visible raysof thespectrum (4) There 
should be no spheucal or zonal aberration (5) The 
lenses should be free from astigmatism 


* The diagrams are reproduced with the permission of Messrs C®ohe 
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The second of these adjustments 1s pracfically the only 
one over which the @bsei ver himself has any control, and 
he must remain conterted with the means of ascertainfng 





Fig + —Diagrams showing spurious disk and diffractton rings seen with 
e a perfect objective 


how fai his objective satisfies the remaining conditions 
enumerated 

The process of testing an objective is considerably 
complicated by the umperfections of the eye as an optical 
instrument Its want of achromatism when the full 
aperture of the pupil ıs used may frequently lead the 
observer astray ın making observations in which colour 
effects are to be noticed This defect 1s demonstrated, 
as poinsed out on p 14, by the fact that coloured fringes 
are observed to surround the image of a star seen in the 
open field of a reflector, of the perfect achromatism of 
which there can be no question A sound practical hint 
accompanies this statement The use of a, power from 
50 to 70 times the aperture ın inches is recommended for 
purposes of testing, 1n order that the pencil of rays entering 
the pupil may be reduced , for if the power be equal to 
or less than the quotient of the diameter of the objective 
and the diameter of the pupil, the full aperture of the 
pfipil is utilized, and the defect ıs consequently at its 
maximum 

Colour-blindness, of which no mention 1s made by 
Messrs Cooke, 1s also common, and ıt ıs obvious that no 
colour-blind eye 1s competent to make tests depending 
on colour phenomena 

Astigmatism, too, 1s not an uncommon defect, the 1ays 
falling along one diameter of the lenses of the eye being 
refracted in a greater or less degree than those falling 
along the direction at nght angles Oculists combat this 
by supplying compensating astigmatic lenses asspectacles, 
and unless such compensateon be perfect, an astigmatic 
eye must clearly be disqualified from making some of the 
test observations 

Another compheation arises ôn account of atmospheric 
dispersion (p 18) ‘This, of course, is at its maximum 
for stars on the horizon, and the image of such a star 
would appear to have a red fringe on the upper „and a 
gieen or blue fringe on the lowér side, even in the most 
perfect telescope, unless a compensating eye-piece be 
usec Hence the importamce of selecting stars of con- 
siderable altitude for purposes of adjustment and testing 

Farther, the Huyghenian and Ramsden eye-~pieces, 
which are almost universally used, are not acKromatic in 
the strict sense of the term, and the eye-piece gised for 
testing should therefore not be selected at random (p 13) 

Bearing these facts in mind, one may pioceedeto test 
the adjustments referred to 

(1) Any difference in the position of the axes of the 
component parts of the objective will cause the combina- 
tion to act somewhat in the manner of an obyegt-gfass 
prism, such as 1s used in photographingestellar spectra 
and the image of a star seen under gsuah maladjustment 
will appear es a spectrum The d end of the spectlum 
will obviously lie on the side towards which the fimt is 
displaced with regard*to the crown lens, an effect which 
1s most noticeable when the eye-piece 1s wicked within 
the focus (p 17) 
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* 2) This adgustment 1s technically called “squaring 
on,” and 1s usually provided for ug telescopes over 3 | 
indhes in aperture If the opticeaxis of*the objective 
does not pass ghrough the centre of the eye-piece, the 
diffraction rings which are seen when the star is out 
of focus, wêl appear oval, and the focused image will be 
fan*Shaped (p 8} „This Yollows from*the fact that we are 
dealing*with an oblique section of the cones of 1ays from 
the obgect-glass, and the 1ings*will be most expanded and 
dimmest on the side which 15 furthest from the object- 
glass e .’ 

Fig 2, a, represents the rigs*seen when the staı 1s out 
of focus in the case of an objective seriously out of 
square, and Fig 2, å, the corresponding focused image 

(3) Ordinary objectives should be sg corrected that all 
the rays between C and F of the spectrum are brought 
to a common focus, these being the says to which the 








Fig 2 —Aprearances observed when the objective 1s out of square 


e 
retina 1s most sensitive When this is done the objective 


1s “ over-coriected,” and the rays less 1efrangible than C 
are brought to a shorter focus, while those more re- 
frangible than F are focused at a greater distance outside 
Hence, supposing a white star hke Vega 1s observed, the 
focused image should be surrounded by an almost ım- 
perceptible blue fringe A httle way within the focus the 
image should show a reddish nucleus, and outside the 


focus a bluish centre should be observed The effect of |e» 


the colour of the star observed must be carefully guarded 
against (p 16), and an eye-piece of sufficient power should 
be employed, for the reason already stated 

A good method of testing for achromatism 1s to focus 
the image of a star on the slit of a spectroscope If the 
image be perfectly achromatic, as in the case of a 1e- 
lector, the spectrum seen will be a line of uniform thick- 
ness Any departure fiom this will be indicated by local 


i 
i 








widenings 8f the spectium With an ordinary objective, 
the spegtrum should be a narrow line from C to F, 
widening out at each end 


(4) Fhe absence of proper correction for spherical |, 


aberration produces very interesting features in the 
diffraction rings, some of which are admirably shown by 
the diagrams which are reproduced in Figs 3, 2, and 3, ¢ 
Thesesrepiesent sections of the cone of rays within and 
outside the focus respectively in the case of a lens in 
which there 1s Boszgve aberration—-that 1s, in which the 
rays from the outer parts of the obyect-glags come to a 
shorter focus than the central rays In the first figure the 
coneentration of light m the ofter ring is the chief 


charaeteristics while in the second the central ring 15 | 





relatively brighter 
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Zonal aberration, in which ditictelft parts of the ob- 
jective have glightly different fom, medify the rng 
systems ın a very remarkable fashion „In this case, the 
ring#will not gradually dimimish ifinténsxy, but aill vary 
a€cording to the degree ofimperfecaon Figs 4, aand 4,4, a 
show a good example of this, being sections taken within * 
and outside the focus respectively 7 
(4(5) The effect of astigmatism in the objective will be 





. 
Fic 4 ~=Effects of zonal aberration . 
. 


' to produce ellipticity m the rings, a very decided example 


ot which is shown in Fig 5 
Fig 5,@, 15a section taken within the focus, and Fig 5, 4, 
a section tahen at the same distance outside The com- 


' bined effects of an astigmatic objective and an astigmatit 
' eye may obviously be very variable 


e 
Other causes may also operate in fhe modificatyon of 





Fu, g —Ellptic rings produced Dy astigmatism 
e 


the diffraction rings, and some good examples are given 
The effects of the flexure of a lens supported on three 
points, for mstance, are admirably shown in Fig 6, a 
Those who have seen photographg in which bright stars 


| appear with then conventional rays will now have no 


difficulty m unglerstanding their origin They depend 
sifnply upon the distortion of the Jens or mirror with which 





o 
Fig 6—~Dhagrams showing effeœs due to (a) flexure, (b and c) strain in 
ecli, (Z) vems m objective 


the photograph was taken, and the number of ragg, will 
correspond to the number of points of support 

An objective which 1s strained ın its cell, but properly 
squared on, may produce a distortion of the rings simular 
to that shown in Fig 6 ò A more violent cafe of 
mechanical strain 2s shown in Fig 6, c, and the presence 
of veins of unequal refractive power may affect the rengs 
s®mewhat ın the manner shown in Fig 6,¢ 


A, FOWLER 
° 


DECEMBER 31, 1891] ° 
$ S. a | 


NATURE 


207 











. 96 
a å $ NOTES 


ASNUMBER of very remarkable letters and hitherto unedited 
memon? of the preat Swedish chemist Carl Wilhelm Stheee, 


„° who died in 1786, are fo be published under the direction of 


Baron Nofdenskicld Thework wll fill about 500 pages octavo, 
of the same sif andeprint as Wilson’s ‘‘ Life of Henry Caven- 
dish” (London, 1851) The Baron is considering the question 
of bringing out an Anglo-American edition of the work As 
editor he may not be quite imparticl, but he is persuaded that in 

- fmportance and interest the booh wll be unsurpassed 1m historico- 
chemical literature He hopes <lso to obtain permission to 
consult some of the papers on chemistry left behind by Caven- 
dish For instance, he would like to know if the date assigned 
by the Rev *WVernon Harcourt tc Cgvendish's reseaiches on 
arsengc (Report of the Ninth Meeting of the British Association, 
keld at Birmingham, 1839, p 50) zs exact, or if any error affec.s 
the determination of the date Where are these papers at present 
deposited ? Age they accessible tc a foreign student ? 


WE understand that the Profess ship of Descriptive Geometry, 
Mechanical Drawing, Machinery, and Surveying, in the Royal 
College of Science, Dublin, will almost immediately become 
vacant by the retirement of Prof Figott, we 1egret to say on the 
ground of ill-health The salary of the chair is £400, rising to 
4500 a year with ashare of fees The appointment rests with 
the Loid President of the Council and applications, with testi- 
monia, should be addiessed to the Secretary, Science and Art 
Department, Logdon ® $ 


. 
e THE death of cx Vaussenat, the Director of the Observa- 
tory on the Pic du Midi, 1s announced Quite recently he 
a received from the Société Nationa e d’Aguculture de France its 
lage gold medal for the eminent services rendered by his ob- 
servatory to agricult@re The idea of building an observatory 


on the Pic du"Midi was due to General de Nagsouty, but ine 


' wérking out the plan the General >wed much to the enthusiastic 
co-opeiatién of M Vaussenat When the institution was made 
over to the State, Geheral de Nasouty became honorary 
director, M Vausgenat effective directo. M Vaussenat was an 
engineer, and had devoted much tme to the study of geology 


PAUL Hunraivy, whose death 1s 1ecorded by Austrian 
journals, was recognized as the most eminent Hungarian ethno- 
grapher and philologist He was the author of many papers 
on the relation of the Magyar lenguage to ghe Finnish, but 
especially to the Ugrian languages, and on the original seats 
of the Finnish-Ugtian pepples Ine book describing his travels 
in the Baltic Provinces he had much that was interesting to say 
about the Esthonians , and to a series of works on the races of 
the Austro-Hungarian Monarchy he conturbuted % volume on 


“ @hesHungartans or Magyars” , 


AN Ethnographical Exh.bition zs to be held at Praguein 1893 
The objects exhibited „will relate to the life of the Slavonic 
population of Bohemta, Moravia, and Silesia 


THE US Patent @ffice propcses to exhibit at the Chicago 
Exposition a comprehensive arrcy*of models to illustrate the 
progress of mechanical civilization One group of models will 

“show the progress of the printers’ ait fiom Gutenberg’s m- 
venta to the latest rotary pe-fecting and folding printing 
press, capable of warning out nevspapers at the rate of many 
thousands per hour Other grous will show the development 
of the steam-engine, sewing-machine, agricultura? machinery, 
applications of electricity, &c 

ACCORDING to Elects icity, a Chicago journal, Messrs Siemegs 


and Halske, the well-known Geinan firm of electrical engineers 
and manufacturers, propose to owdo all their competitors in the 


‘ 





.. 
the managing director of the fiem, recently wênt to Chicago to 
make the ne@ssary® arrangements, He asked for a spgcial 
bu.lding, but the Committee on Electricity decided that space 
could not be granted outside the regular buildfngs, The Depart-® 
ment of Electricity has, however, offered to Megsrs Siemens 
and Halske 20,000 @quare feet in®the electricity building? and 
10 000 square feet ın she power house, and ıt 1s thougle that this 
offer will be accepted ° ° 


A POST GRADUATE course of study ingelectrical engineering, 
lasting two years, has for s8meetime been in successful operation 
at the School of Mines, Columbia College, New York An 
undergraduate course of four years in the subject has just been 
established at the same institution Admission will be given 
only to those who pass the entrance examinations which are 
necessary for the cofirses in mining, engineering, civil engineér- 
ing, chemistry, architecture, &c The first two years of the 
new course will cover the preparatory work in mathematics, 
physics, chemistry, mechanics, and other subjects required for 
admission to the post-giaduate course Durmg the last two 
years students will receve a thorough training in electrical 
engineering proper The course wul begin in October 1892 
Those who satisfactorily pass the examinations at the end of the 
course wili receive a degree of electrical engineer 


THE Journal of the Society of Arts ıs printing a very interest- 
ing series of Cantor Lectures, by Mr A P Laurie, on pigments 
and vehicles of the old masters Mr Laurie has for some years 
been studying the literature of this subject , and, having tested the 
statements contained therein, as far as he could, by experiments 
1n the laboratory, he thinks he has succeeded ın clearing up a 
few points and answering a few questions He deals with the 
subject under three heads (1) the preparation of the pamting 
strface , (2) the pigments, then preparation and properties, (3) 
the mediums 


Tuc Adelsberg Cave, with all its recently-discovered side 
caverns, has lately been carefully surveyed, in accordance with 
the instructions of the Austrian Minister of Agriculture, Count 
Falkenhayn In the course of the operations some very beauts 
ful parts of the cave, which could formerly be reached only with 
the greatest difficulty, were made easily accessible An elaborate 
plan has been deposited in the office of the Minister: of Agri- 
culture, and it ıs hoped that copies of it, on a reduced scale, 


may be issued to the public A 


Mr W. BRANDFORD GRIFFIWH, writing fiom Iver, St 
Elizabeth, Jamaica, says that a very perceptible, not to say 
alarming, shock of earthquake was felt throughout Jamaica 
early on the morning of October 27 At Kingston the shock 
was felt at 1 35am, and the distarbance then seemed to be 
travelling in a direction north-east by north 


e 
Mr G Jervis gives in the December number of the Mediter- 
ranean Naturalsé an interesting sketch of the geology of Pan- 
telleria, to which attention has recently been callef by the sub- 
marine eruptions off its coast Mr Jervis refers to the fact that, 
like Ischia, Pantelleria possesses thermo-mineral springs, highly 


| mineralized, which might become of much therapeftrc and 


economic importance The Romans and Arabs, if not earlier 
peoples, seem to have thoroughly appreciated the value of these 
springs , but in modern times they have been neglected Mr 
Jervis suggests that the Governor of Malta should despatch 
cne or two medical men to Pantelleria aj the public expense at 
the proper segson to study the curatfve effects of the thermo- 
rameial waters, and to plan the most practical and efficient 
method of sending patients there during the summer It ıs 
thought that many military men, suffetang from a vaflety of 


extent of thew exhibit at the World’s Far Herr Carl’ Vogel, chronic complaints incident to their rough mode of life, ang 
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apid transfer fram one chmate, to anothe:, would be glad to 
visit the island, especially if they could cowpbine go obtam steam 
confnunication occasionally with Maltae 


THE Meteorolofical Office of Pans has recently published its 
Annals foi tle year 1889, in three vollimes, as in prevjous years 
Volne 1, under the ile of Memorrs, coiftdins a treatise by M 
Fron on®the course of the thunderstorms during the year, ac 
companfed by daily charts M Moureaux has published the 
details of the magnetic observations made at Samt Maur, with a 
summary of the distibances , eigh} pates reproduce exactly 
the photographic curves of the Tnost remarkable disturbances 
M Angot gives the results of the first simultaneous observations 
made at the Central Meteorological Office and on the Eiffel 
Tower The diurnal variation of pressure at the summit of the 
tower shows that the first minimum (4h ~5h,a m ) 1s much more 
pronounced in all months at the summit than at the base, and 
appears fo occur rather later The first maximum (gh ~ 
Ioh am) is much less important at the summit, especially 
during the summer months, and also appeats to occur 
later The second minimum (2h-3h pm) is much less 
important at the summit, and the second maximum (about 
Ioh pm) 1s rather more pronounced at the summit than 
atthe base The temperature of the atr at the sammit of the 
tower during the night differs constantly from that of Gt Maur 
by less than the normal value, during the day, on the contrary, 
the difference of temperature 1s much greater between the two 
stations than the normal value The wind, during all months, 
has a diurnal variation quite different from that at the Central 
Office , the maximum occurs at the middle of the might, while 
the mimmum occurs at about roh am, and rather later m 
winter Vols 1 andi contain 1espectively the general obser- 
vations and the rainfall values at the various stations 


‘l11E1dea of a ‘ weather lexicon ” has been recently developéd 
by Herr Seemann (Met Zeit ), using the records of the Ham- 
burg Naval Observatory The design ıs to find in a collection 
of daily weather charts a condition of the air over Europe re- 
sembling that of the day for which a prognosis isto be formed, and 
note the former sequence of weather, as throwing light on what 
the coming weather ss likely to be Herr Seemann uses in his 
lexicon all the Hamburg weather charts of the ten years 1876 to 
1885 Each charts briefly characterized , the pressure differences 
in three directions (north-west, south west, and north-east from 
Hamburg) being indicated for each day, also wind observa- 
tons in the Alps and in Norway The days me arranged 
according to the amounts of difference im pressure between 
Hamburg and Stornoway , this gives wine groups Under 
these are formed sub-groups according to the differences between 
Hamburg and Biarritz, and under these, others based on the 
differerfces between Hambueg and Helsingfors The classifica- 
tion 1s further extended to wind direction The idea seems a 
useful one, and experience will edonbtless show in what direc- 
tions the proposed method may be most advantageously modified 
and developed 


THE New York MNateon of December 17, mentions a rather 
striking éxample of the mjustice which 1s sometimes done to 
American men of science by the McKinley Tanff A professor 
in one of the academies near Boston, returning from Europe, 
brought with him a microscope for his own use in the biological 
depgrtment Under section 686 of the tariff law, which im- 
cludes 1m the free list ‘“‘ professional books, implements, instru. 
ments, and tools of trade, occupation, or employment, in the 
actual possession at théftume of persons arriving in the United 
States,” he might very reasonably have expected fo import this 
without duty, but at the steamship docle in Boston a heavy duty 
was dgnanded, He appealed to the collector, but was per- 


mitted to carry the instrument away without payment of the 
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tax only upon his making a gift of if £ the “institution” with 
which he was connected Even then She trou'sle was not quite 
atanend ‘The Principal of the Academy kad to take ageoath 
that HÈ accepted the mstrament as a ffee gift fo the sthool, for 
its sole use, and not to be sold or givet away 


In a paper contributed to the’ current nymber of the 
Journal of the Frankln Institute, Mr John Birkinbine, 
President of the Amercan Institute of Miming Engineers 
shows that during the last thuty years the United States has 
increased its relative production of one ton of pig-iron for every 





one half inhabitants The Middle states have advanced fiom 
one ton for every eleven inhab.tant, to $ne toh for every two 
and one-quatter inhabitants Waith regard to Pegnsylvania, he 
notes that while its popflation of less than 3,000,000 inhabit- 
ants in 1860 had increased to 5,250,000 in 1890, its pig irog 
product of but little over 500,000 in 1860 was augmented ‘to 
nearly 4,250,000 ın 1890 In 1860, Pennsylvania produced one 
ton of pig-iron for every five inhabitants , m 1876, ıt made one 
ton of pig-iron for every ‘hræ and three-quarteis inhabitants , 
in 1880, one ton was made for every two and one half mhabut- 
ants , and in 1890 one ton for every one and one quarter in- 
habitants Until 1692, no iron was made m Pennsylvania, and 
even then so little was produced that the exact locality wnere it 
was prepared is not known As a practical producer of iron, 
the State’s history does not begin until §715 sixty-one years 
P after the establishment of she industiy n Massachusetts ® Pig- 
iron wasenot made in Pitrsburg befgre 1859, put in thirty one 
years the Magnificent mdustiy in Allegheny*County advanced 


produced 


Mr CHARLES R Keyes contributes to the new mstalment 
of the Proceedings of the Academy of Nafural Sciences, Phila- 
edelphia, a weluable paper on fossil faunas in Central fowa 
In a paper on the lower coal measures of Central Iowa, 1 
1888, 35 genera and nearly 60 species were mentioned The 
figures are now imcreasedeto 51 and 84 respectively, and many 
forms have not yet been thoroughly mvestigated The interest, 
however, lies not so much in the numerical increase of the 
species as in the information imparted in regard to both the 
geological and geographical range of the various types within 
and beyond the limits of he State, “and in the exhibition, in 
many forms, of gtructural features which have hitherto been 
môre or less obscure A recent geological study of the locality 
has disclosed a large number of stations whare animal life was 
at one time very prolific Several new horizons have been 
defintely made out, on account of which the distribution in 
time of the v&rious forms 1s capable of being traced with greater 


accuracy than has hitherto been possible 
e 


Dictionary Catalogue,” has been issued by the U S „ Bureau of 
Education Mr Cutter 1s librarian of thè Boston Atheneum, 
and his experience has, of course, been of the greatest service 
to him in the working ou pf his systen’, which ıs well worthy 
of the attention of febrarian lhe objects of a ‘ Dictionary 
Catalogue,” as he defines them, are (1) to enable a person to 
find a book of which ethe” (2) the author, (ò) the title, (c) the 
subject, 1s known, (2) to snow what the library has ( ya 
given author, (e) onagiven subject, (f)iına given hind of litera- 
ture , (3) togassist in the choice of a book (g) as to its edition 
(brbhographically), (4) as to @s character (literary or topical) 





Pror E D Cope announces in the American Naturalist 
tHe discovery of a new species of fiog in New Jersey It isa 
most distinct species, and about the size of the wood fiog (Rana 

*sefvatect) It 1s not nearly related to any species of the genus 
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| thirty two inhabitants to one ton of pig-iron for every seven and ` 


so steadily that im 1890 a total of 1,337,309 gross tons was * 


A tHfrp edition of Mz Charles A Cutter’s “ Rules fora ` 


e 
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Prof Cope obtaineé fve adult and two half-grown individuals, 
and had twoeother aflults almost within his grasp, but they 
esgaped him The specimens agree nearly in size, the chief 
differeaces being observed in the amount of dark blot@hing of 
the belly and the regulerity of the markings on the inferior%ide 
of the fgmur The specimens were found m a ‘‘cut off” of a 
tributary of the Gigat Egg Harbour River, in Atlantic county, 
New Jersey The water is stagnant, and 1s well giown with 
Nymphzeas, Utricularia, and Sphagnum ‘The fiogs did not 
display any coxsiderable powers of leaping or swimming, but 
e concealed themselves with much ease within the aquatic vegeta- 
tion Prof Cope did not observe any voice In the same 
locality he observed the Rane virescens and clamata The 
“cut-off” is fn the*woods, and he found no individuals in 
stmilar situations ın the open country, nor any along 1unning 
water m the woods The oversight Sf this conspicuous species, 
eas Prof Cope says, is a cuitous circumstance 


ACCORDING to a statement in the Toronto Monetary Times, 
grape-culturee ıs becoming an important industry in Ontario 
The centre of the vine cultivgtion 1s between Grimsby and 
St Catharines In Essex, especially on Pelee Island, experience 
has shown that grapes can be profitably grown Some local ex- 
periments show a probability that mn the near future the county 
of Norfolk will be added to the vine land of the province 

* The qualuy of the grapes grown has of late been greatly ım- 
proved, and so prolific are the vines that groweis have this 
sedSen in many infances had to be content to take one ande 
half cents a pound for ggod samples Grape cultuye 1s rapidly 
extending, espegially in the county of Welland. e This year’s 
price for grapes 1s perhaps about as low as they can be grown at 
a profit, but it looks as if the supply might in future outs.rip the 
demand 


In the report onshis work duning 1890, lately issued, Mr R 
LeJack, the Government Geologist of Queensland, refers toa 
tollection of geological specimens for warded by the Adminis- 
trator of the Government of British New Guinea The collec- 
tion demonstrated (1) the presence of gold, topaz, and beryl in 
the bed of the Ely River, (2) the presence, within the drainage 
area of the river, of (a) stratified rocks in an unaltered condition, 
ancluding sandstones, clays, limestones, and ligmites, (4) meta- 
morphosed stratified rocks, including slates and greywackes , 
and plutonic and igneous rocks A number of concretionary 
ironstone nodules probably indicated the presence of metalliferous 
lodes Some fossil corals, in limestone pebbles probably of 
Mesozoic age, from the first and second rapids of the Fly River, 
have been sent for tdentifican&a to Mr Robert Etheridge, 
Palzontologist to the Geological Survey of New Soutl Wales 
and the Australian Museum A second collectien of rocks from 
Toulon Isle, Port Hennessy, Red Point, Teste Jsle, Rossel 
isie? &c, was examined by Mi Maitland Among these were 
grits, sandstones, shales, ligestones, basalts, gianites, and quartz 
contaming a minute quantity of gold 


y 

M CARTAILHAC contributes to the current number of 
L'Aniniopologie an Acellent abstract of an elaborate paper by 
A J Evans on a late Celtic urn-ħeld at Aylesford, Kent Other 
contributions aie afresh instalment of T Volkov’s interestigg 
account of marriage rites and usages ın Ukraine , a paper by E 
T Tamy on the country of the troglodytes , and an essay, also 
by E T Hamyon the ethnographical work of Nicolas Martin 
Petit 

s 


e 


° 
For experimental proof of the puncıple of Archimedes, M 
Paquet (Journ de Phys) recommends the following general 

» method Into any vessel, V, 1s brought the body A (which isthe 
object of experiment), with attached wire by which ıt can be 
conveniently hung The vessel is then filled up wigh wates, 
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then A is lifted out, leaving a vacancy equal go its volumes Fhe 
vessel V 1s now putginto one stale of a hydrostatic balance, and 
the body A Ming unde ıt , then weights are put anto th® other 
scale tll equihbium occurs If now the balance ıs loweregl 
ull A daps wholly in the water of a lower vessel V’, the disturbed 
equilibraam can pe restored by gimply filling Wb the vessel A 
with water ° . s 


. 

Ta has been long known that glass is attacked and dissolved 
m small quantities by ordinary water This dissolving process 
Herr Pfeiffer has re@ently sought to ®rove and measure by 
change in the electiic con@uctivity of the water (din der 
Physik) We measured the increase of conductivity undergone 
by 1 cubic centimetie of pure water whenit has been in con- 
tact for one houf with one square centimetie of glass surface, 
and concluded that the amount of glass dissolved at 20° C was 
I to 2 milionths of a mibgram He found, too, that with 
temperature rising arithmetically, the giowth of solubility 1s 
considerably more rapid than that of a geometrical seues , that 
the increase of conductivity of the water for a given hind of glass 
under like conditions is a characteristic constant , and that later, 
when a certain quantity of alkaliis dissolved, further action 
involves a dissolving also of silicic actd, and the salts then 
formed may cause a deciease of conducting power 


BARON NORDENSKIOLD communicated to the December 
meeting of the Royal Swedish Academy of Sctence the fact that 
he has discovered notable quantities of uranium in the asphaltic 
or rather anthracitic minerals, accompanying the magnetic and 
heematite iron ores in Sweden A large block of so called 
anthracite” from Norberg, for mstance, leaves, when burned, 
ashes (13 percent ) which contain abont 6 percent of uranium, 
a similar mineral fiom Dannemora left, when burned, ashes con- 
taming 4 percent ofmanmm The Norberg mineral also con- 
tains cerite and gadolinite oxides, although in small quantities, 
and it is remarkable that the mixture of gadolinite oxide (yttuay 
ytterbia, &c ) from this new provenance has the normal atomic 
weight of 255 6 (for R,O3) 


TELRA-IODIDE of carbon, Cly, has been obtained im large 
ruby red crystals by M Moissan by the action of his recently- 
prepared boron iodide, BI}, upon carbon tetrachloride Boron 
iodide 1s a substance crystallizing from solution in carbon bı- 
sulphide ın colourless tabular crystals which melt at 43° to a 
liquid boiling at 2t0° It %s a substance of great chemical 
activity, reacting with considerable energy with a large nember æ + 
of substances, as described in NATURE, vol xlu p 568 When 
itis brought 10 contact with carbon tetrachloride, double de- * 
composition occurs in the cold, with a large evolution of heat 
boron chloiide and carbon tetra-1odide being formed 

4Bl, + 3CCl, = 4BCl, + 3CI, 
The best mode of operating gs to heat the two substances, the 
crystals of boron iodide and excess of dry redistilled carbon 
tetrachloride, in a sealed tube for one hour at a temperature of 
80°-go® Next morning the tube ıs found to® contain large 
ciystals of carbon tetra-1odide, which appears to be produced 1n 
theoretical quantity After opening the tube, the crystals are 
drained, washed with a solution of bisulphite of soda % order to 
remove the last traces of 1odine, and finally dried en vacuo 
When the red crystals thus obtamed are heated to 100° in an 
exhausted sealed tube, they slowly sublime into the colder por- 
tion of the tube in magnificent brilliant reg crystals very much 
resembling the artificial rubies prepaigd ay MM Fremy and 
Verneuil „The reactions of carbdhi tetra-1odide are somewha. 
interesting When heated in a current of hydrogen at a tem- 


perature about 140°, ifs reduced to 1odoform, CHI, © 
CL + H =CHI, + HI, ° S 
e . @ 
d « 
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Whei the crystalsare placed in an atmosphere of chlorme they 
at once liquefy, and the liquid becomes hot The products are 
carbof tetrachloride and liquid chloride wf iodine? ICI, which 
> later gradually volaghzes away in the form of the chloride, ICI, 


e CL + 4Cl, = CCl, + 4ICl . 


* 
When heated gently 1g dry Sxygen, it bétémes decomposed 
into 10dine*®and carbon, which latter buras, away to carbon 
dioxide upbn slightly raising the temperature Melted sulphur 
reacts with carbon tetia-1odide with considerable violence , 
vapour of iodine is evolved, carbon gepbsited, and iodide of 
sulphur formed If, however, powdered sulphur 1s warmed 
with carbon tetra-iodide to 50°, 1odide of sulphur and carbon bi- 
sulphide are produced Phosphorus acts with great energy upon 
it, forming compounds which are still undergéing investigation. 
Sodaim and potassium react with incandescgnce, an alkaline 
iodide and fiee carbon being produced Mercury and silver 
likewise attack it at the ordinary temperature, and very rapidly 
upon warming Warm hydrochloric and hydnodic acids attack 
the crystals rapidly, with formation of 1odofoim and liberation of 
vapour of iodine A particularly interesting reaction 1s that 
with fluoride of silver When a quantity of this saltis placed 
ın a solution of carbon tetra iodide in carbon tetrachloude 
warmed to 50°, a i1egular evolution of gaseous carbon tetra- 
fluoride occurs 
CI, + 4AgF = CF, + 4Agl 

This reaction affords the readiest means yet discovered of pre- 
paring carbon tetrafluonde 


THe additions to the Zoological Society’s Gardens during the 
past week include a Vervet Monkey (Cercopithecus lalandi: @ ) 
from South Afiica, presented by Mr J Parr, a Bonnet Monkey 
(Afacacus sinicus 6) from India, presented by the Rev W P 


Beckett , a Black-faced Kangaroo {Macropus melanops @ ) from, 


Australia, presented by Mr P Clark, two Red crested Finches 
(Cor pphosphengus cristatus) from South America, presented by 
Commander W M Latham, RN, FZS 


OUR ASTRONOMICAL COLUMN 


THE SECUTAR VARIATION OF LATITUDES — The Armeran 
Fouinalof Scrence for December contains a papei on secular 
variations of latitudes, 1ead by Piof George C Comstock at 
the Washington meeting of the American Association for the 
Advancement of Science The dterminations of the latitude 


@ qo! Greenwich made from the time of Flamsteed (1693) to now— 


that 1s, over a period of very nearly two centuries—indicate a 

very appreciable progressive dfminution But as the observa- 
*tions were made with five different instrumefits, and are affected, 

to an unceitain extent, by various sources of error, no definite 

conclusion can be drawn from them In the cases of the latı- 

tudes of "Pulkowa, Komgsberg, Washington, and Madison, 

however, Prof Comstock thinks there 1s definite evidence of 
ø a change of latitude, and from an examination of numerous 
absolute observations, and a reduction of 1ecorded star-places, 
he arrives at the data contained in the following table —~ 


@ Longitude Annual Computed 

Station (from Variation Annual 

. Greenwich) of Latuude Variation 
Pulhowg 303E ~ 6.006 - 0.007 
Kongsberg 205 E ~ 0003 — 0 000 
Washington 770 VW -+ 0 042 + 0 044 
Madison 894 W + 0043 + 0041 


e 

A lease square solution of the observed data was made to 
determine the most’ probable direction and amount of motion 
of the Pole The r@suligwas 0” 044 along the meridian 69° W 
of Greenwich The values"contained in the last colymn of the 
above table were computed from these elements for the sys- 
tematicginvestigation of the motion of the Pole it ıs suggested 
that twogtations gn about the same latitude, but having longi 
tudes about 70° W and 110° E iespectively, should have their 
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latitudes simultaneously determined by zeMitB telescope observa- 
tions of the same pairs of stars ‘‘Aneannual gnotion of the 
Pole of o” 045 wit alter the difference of latitude of* these 
stationss by twice this amount per yeg, geng a changen 
the gifference of latitude amounting to 1” m eleven yéars—a 
quantity which cannot possibly escape cheful observation with 
the zemith telescope or prime vertical transit If similar obser- 
vations be made 20° east of Greenwich, thgy will furnish the 
best obtainable data for determining the direction of motion of 
the Pole” All sources of systematic error can be eliminated 
by the adoption of such a method, and ou knowledge of secular 
variations of latitude, as important to the geofogisf as to the 
astronomer, will be of a more definite character than at present 


THE ROTATION oF Venus —Herr Loschardt sends us a 
paper on Schiaparelli’s hypothesis as to the period of 1otation of 
Venus, presented by him to the Vienna Acadefhy of Sciences 
on March 12, 1891 He criticizes the conclusiong drawn by 
Schiaparelli from observations made by others anc*himself, and , 
points out that the observations made by Denning in 1881 faveur 
the old rotation period of 23d 21m rather than one of 224 eè 
days Herr Loschardt has made a number of drawings of the 
markings on the planet shown by his 3-1mch refractor at Nákó- 
falva, and the discussion of them gives support, ôn the whele, 
to Cassini’s value of the rotawon period The chief reasons 
which led to this conclusion are the differences between Per- 
rotin’s observations and those made at Nákófalva at different 
hours in tne same day, the circular form of polar patches, and 
the ellipsoidal distribution of the atmosphere, which 1s said to be 
the result of swift rotation 


STARS HAVING PECULIAR SPECTRA —In a communication 
to Astronomische Nachrichten, No 3070, prof Pichtring re- 
cords that the three stars tabulated below show bright line®in 
their photographic spectra, and belong to the same class as the 
stars discovered by Wolf and Rayet — ® 


e 
Designation RA 1900 Decl Galactic i S aeara 
o h ë m o 7 o s o 
DM + 55 2721 22 150 55 37 —o 50 7O 29 
— 22 23 7 55 46 -1 20 7r 38 
DM + 56 2818 22 329 56 23 g-I 25 73 3 
Igwill be seen ghat these stars, hke the 35 other? of the same 
class, fall near the central line of the Milky Way . 
r 





THE TOWER QF BABEE AND THE 
CONFUSION OF TONGUES! 


WHO among the readers of ancient history has not pictured 
to himself gieat Babylon, with its long straight streets at 
nght angles, its quays along the banks of thé Euphrates, its 
royal palaces, its double walls, and last,enot least, its towers in 
stages, dedicated to the various gods? The picture of grandeur 
1s ope of which wegcan form an estimate only, but ıt must have 
been magnificent beyond what was customary m those days, for 
had not the gieat Nebuchadnezzar built 1t? [le describes at 
great length what he had done for the aty, for its walls, for its 
stieets,gits temples, its towers, and its palaces 
But there was a time when Babylon was not the great city 
At fist a village settlement, 1t gradually arose to be the capital 
of a powerMl State, a progress that probably occupied goog 
years, not gncluding the pre-hfstorical period The story of the 
beginnings of this great city, which age lost in antiquity, 1s told 
in Genesis, and forms one of the most chayming of the legends 
of the Bible The Biblical account 1s given in the genea- 
logical table just before ‘‘the generations of Shem,” and seems 
to be an interpolation to explain the numenpus languages of the 
world What the source of the legend may be 15 uncertain, but 
as a whole it 1s umiqte, for though its source 1s possibly Baby- 
ldan, nothing hhe ıt has yet come from that country or from 
Assyria The socalled Babylonian legend of the Tower of 
Babel seems to have nothing to do with the Biblical OR— 
indeed, the evidence all points to its referrieg to something 
entirely different 
“As they jeurneyed (so the Bible natrative says) in the East, 
they found a plam in the land of Shinar” This land of Shinar 
is generally regarded as the Sumer of the Babylonian and 
Assyrian inscriptions The Sumerians and Akkadians weie*ot 
a diferent stock from the Semitic inhab.tants of the country, and 
Abstrict of a Lecture by Theo G Pinches before the London In- 


sfitution, December 3, 1891 i 


— 
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spoke two entirely © fecent dialects, making, with the Kassıte, At E-bara, the seat of thy lordship : 
the Bemitic Babylonian, he Aramaic, and she Chaldee, no less Ma Peat orth.thy ae A 
then six dialectsgand languages, and, as if this Babel were not Gladly go eR TOA O 
enougly, the tones Sf Ffauutes and other foreigners mi$ht also May thy heart take rest, e 


be heard It will prolably be adantted that the confusio of 
tongues which this gathermg of nations made at Babylon was 
striking enough to the viftor in whose native land one language 
only prevail . 

The indicajions point to the fact that the Akhadians were the 
invaders in Babylonia, and they gave a great many kings to the 
land It was aestate of things not unlike the heptarchy in Old 

e England—a number of small States fighting amongst themselves, 
the most powerful gradua ly absorbing the weaker, until, about 
the time of the great Hammu rahi, about 2220 BC, the whole 
became united, afigr which date probably only the wild 
Chaldean tribes remained practically mdependent, under their 
native chiefs, and afterwards gave hings to Babylonia itself 

The Semitic Babylonians of MesopStamia were probably rather 
shåt and thick-set, though there must have been a great many 

*cople of normal height and even tall stature among them 
They were dark and heavily bearded, but during the time of he 
Akkadian supremacy they seem to have shaved, like their rulers 
The Akkadians seem to l ave had noble and dignified features, 
and their figures, as shown of the engraved and sculptured 
stones, Were far from inelegant Thee was also, apparently, 
a type of Akhadian with a curved prominent nose and a retreat- 
ing forehead, something like the Elamites shown on the 
Assyrian bas reliefs [Several examples of the various types 

e were shown ] 

These people, journeying ‘im the East,” resolved to build a 
city ‘atd a tower”, and this tower, which the inhabitants of 
Shinar decided to Build, was quite a special thing of their ow# 
Every cityin ancient Babylonia had a tower, somg more than 
one, and they @ere of va%ing forms The Semitic Babylonians 
seem to have cãiled their memorial towers zikhus diz, a name 
which was even applied (as in the Babylonian account of the 
Flood) to natural emmences of a similar form The Akkadians 
appear to have called them “‘ watch-towers ” They were m- 
tended (according to Perrot and Chipiez) to give that picturesque 
element to the land which accidents of Natme usually give to 
otker countriés more favoured, and also to astowysh the conte- 
«porary traveller, as well as that posterity fo. whom no more 

“than a heap of shapeless ruins would remain However that 
may be, they certainly served im their time a practical purpose— 
namely, for religious ceremonies, ari foi astrological and astro- 
nhomical observations There were twenty-two principal erec- 
tions of this kind ım the earliest period in Babylonia, according 
to one of the lists 

Descriptions and illustrations were now given of the different 
forms of towers in Babylonea, and it was pointed out that 
Nebuchadnezzar mentiined a ‘‘Tower of Babel” (zeluzat 
Babilam) which he ‘‘ made anew,” and ‘raised its head with 
burnt brick and bright lapis” , but he did ndt devote many words 
to 1t—why, 1s not known, unless ıt be that some ill omen was 
attached to ıt * This €‘ Tower of Babel” of Nebuchadnezzar 1s 
not the Bns-Nimroud, and for that reason, as well as because the 
Jatter did not he within Babylon, we may doubt whethér 12 be 
the Biblical ‘‘Tower of Babel,” as has bee®, and still 1s, 
supposed e 
* TPis difficult now to imagine the place where the great con- 
fusion of tongues existed as the site of a great ath with its 
teeming life The place Where Babylon stood ıs now a series 
of mounds more og less shapeless, and masses of brickwork, but 
otherwise a marsh The ‘‘great city,” ‘‘the beauty of the 
Chaldees’ excellency,” has ‘‘become heaps” The rums of the 
palace of Nebuchadnezzar, and gf the temple-tower of Babul, 
are among the more prominent remains e 

After a sketch of the life of the city of Babylon in ancignt 
times and the religious festivals and ceremonies, and how the 
temgle-towers and the services remaimed after the cities had 
decayed and pragtically vanished, the lecturer recited a transla- 
tion of the hymn to the setting sun sung by the priests of Ë zida, 
the supposed Tower of Babel— é 


» A 
Hymn to the Settling Sun, chanted by the Priests of E-sida 


. ** Sun god, in the mst of heaven, 
At thy setting, 
May the latch of „he glorious heavens 
Speak thee peace, 
May heaven's door to thee be gracious 
Mey the Director, thy beloved messenger, direct hee 
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May the property of thy godhood . 
e Be coafirmed to thee e 
® Warrior, hero, Sun-god, may,they glonfy thee ' 
Lord of E-bara, may the road of thy path be prosperpus— 
Sun-god, cqu@e thy highway to prosper, 
Going the everlasting Foad to thy rest 
Sun-god, thou art he who ıs the judge of the land, 
Causing her decisions to be prosperous ” 


e 
The priests’ morning hymn began — 
P pan beg 
‘*Sun-god, in the glogous heavens rising,” 


and the lecturer pictured the day when the priests who chanted 
these hymns were there no more, and the faith which had raised 
Babylon’s splendid temples and noble towers was, at last, as 
cead as her departed glories, to become the heritage of 
the student and of those who love to hear the ever-charming 
story of the romanceful East 





A YEAR'S SCIENTIFIC WORK IN NEW 
GUINEA 


A RECENT administration report from New Guinea, issued 
by the Colonial Office, contains an appendix on the 
scientific work of the year in the island The first paper 
in th@ is a report by Baron von Mueller on the botanical 
specimens collected He says that the increase m our 
xnowledge of the Papuan flora, derived from Sir William 
MacGregor’s collection in 1890, has been again important 
Foremost as a result we learn from these contributions that 
a considerable number of Australian species of plants, which, 
as such, were hitherto regarded as quite endemic, are lke- 
wise indigenous to the vicinity of the Mai-Kussa and Wasi- 
Kussa in New Guinea Thus they occur precisely opposite 
to Cape York, from whince the seeds may have been 
carried across by migratory birds or perhaps by some other 
agencies These, otherwise only Australian, plants may there- 
fore not really belong to the primitive vegetation of New Guinea, 
though they are now established in such a way as not to admit 
of distinguishing them in regard to their ongin from the great 
bulk of the lowland species, whether truly Papuan or simulta- 
neously also Malayan The occurrence has already been 
demonstrated of a number of lowland plants of specific Austra- 
han type in various parts of New Guinea To these can now 
be added a number of others which are specified by Baron 
von Mueller It can now be shown also that the cedar (or 
rather cedrel), of which many shipments have been made to 
Australian ports, 1» identical with the Singapore cedar (Cedr ela 
Toona) he magnificent afd renowned aquatic plant, Nelumbo 


nucifera, has now been located on the upper Fly River Somew @ 


other plants, unknown fiom „New Guinea before, such as 
Polygala chinensis, Salomoma oblongifolia, Sesuvium Poi titan y 
castrum, Leptospermun Favancum, and Limnophila giatio- 
lodes, are recorded ın the Administrator’s last collection, while 
some more are awaiting careful comparative elucidatign before 
the fiaing of their systematic positon Count Solms Laubach, 
the monographer of Pandanee, has acknowledged the screw 
pine from Ferguson Island, gn the Louisiades, as a new species 
under the name 2 Macgregoru An essay of Baron von 
Mueller on the highland plants collected during the year by 
Sir William MacGregor has appeared in the pubjications of the 
Royal Society of Victora But he was able to examine only a 
few of the ferns brought from the upper region of the Owen 
Stanley Range, among them, however, 1s the new Cyathea 
Macgregor, which reaches a higher elevation tharany other 
of the many kinds of fern-trees now known To expedite the 
determination of their specific position, Mr Baker, of Kew, has 
undertaken to define systematically the seventy species of /zez/ts 
and Lycopodracee, contained in dir Wilham MacGregor*s col- 
lection from the Owen Stanley Ranges «Mr Baker regards 
nineteen of these ferns as new, and thergfore, so far as ow 
present experience reaches, as eaclfsively Papuan These 
hitherto u&known species aie comprised within the genea 
Cyathea, Hymenophyliem, Dicksonia, Davallia, Lindsaya, Aspi- 
dium, and largely folypodrem The Curator of the Qu&nsland 
Museum reports on the zoological collections ¢ No néw animal 


of the warm-blooded class has been met with during the year, 
‘ e e 
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perhaps those remaining to be found im thg coast country are 
both Æw and rare By way of compensatidn, hoever, certain 

ustralian birds, the native companion, white ibis, and royal 
spoonbill, must no& be included ın the Papuan avifauna as at 
least temporary sojournets on the banks of the Fly Rivee Itis 
motewerthy that these birds were found on the Fly River dunng 
the contunyance in the worth of Queensland of a drought which 
had driven them from their haunts propere gnd scattered them 
far and wde in search of water ÔF the reptiles, on the other 
hand, a few new forms are distinguishable These occur among 
the lizards Two hanilsome snakes, Gondi oppthon azureus 
and pulcher, have been added to the State collection of Papuan 
ophidians On the whole, the vertebrate collection 1s subordi- 
nate in importance and interest to that of the insect division 
of the vertebrates The whole of the insects collected were 
examined by the Entomological Department, and two reports on 
the Leprdoptera and Coleoptera are appended From these it 
appears that several species both of butterflies and beetles are 
new to science The collection contains m many instances a 
large series of examples of the same insect, which is all-important 
in the case of variable forms, whose unknown range of variation 
1s a prolific source of error Besides Lepidoptera and Coleoptera 
it contains many Hemipterous msects which have not yet been 
determmed The few forms of Mollusca procured on the Fly 
River have yielded but one new species, a 1emarkably fine 
Nanna 





A MEDIUM FOR PRESERVING THE COL@URS 
OF FISH AND OTHER ANIMALS 


OUR readers may remember that Mr Haly, Curator of the 

Colombo Museum, has for some years been making ex- 
periments so as to discover a medium which will preserve the 
colours of fish and other animals We quote the following 
from the last Annual Report of the Colombo Museum — 

“In my last yeat’s report I made some 1emarks on the use of 
earbolized oil as a mounting fluid for specimens already pie- 
pared by other means, the idea that ıt was a preservative in 
itself not having occurred to me 
geem to show (I do not like to speak too confidently in a climate 
hke this, even with twelve months’ experience) that it 1s one of 
the most perfect preservatives known both for form and colour 

“ Coco-nut oil and carbolic acid freely mix in all proportions 
The mixtures at present under trial aie oil raised to the speerfic 
gravity of 10° and 20° below proof-spirit by the addition of acid 
Whilst the gum and glycerme process 1s absolutely useless for 
any animals except certain farmbies of fish, this mixture 1s good 
for every kind of vertebrate The most delicate frogs are quite 
uninjmed by it, and snakes undergo no change Lhe delicate 
plum-hke bloom on the geckoes, the fugitive reddish tint on 
such snakes as Adlabes humbertz, a®e beautifully preserved by it 

“ Another most important use 1s ın the preservation of large 
fish skins, which can be packed away im it for an imdefinite 
a period, and mounted when wanted These shins do not require 

varnishing, neither do they turn brown, but*although, of course, 
they do not preserve their sheen like fish m the oil itself, they 
always maintain a silvery and natural appearance, quite different 
fiom that*of ordinary museum specimens If ever we get a new 
fish gallery, a show of our large species piepared in this way 
would form a most effective exhibition 

“It appears also to be a mest excellent preservative for 
Crustacea and the higher orders of Arachmds, and also for 
Centipedes, byt it has hitherto proved a failure for marine 
myertebrates A rne Teint be remembered, ower 
tHat~the-perfect-niscibilify of the two liquids opens up endless 
possibilities Its absolutely unevaporable nature makes it 
invaluablasin a tropical chmate, quite apart from its othe: 
qualities 

“ With regard to this last remark I take the opportunity of 
stating that the acid enables coco-nut oil and turpentine to be 
muxed® together This forms a splendid microscopie fluid, in 
which objects may be allowed to soak without any previous pre- 
paration, and in which they become very tiansparent A 
minute species of Crust@cagn, of the order Copepoda, and the 
leg of a fly, simply laid on a slide ın a drop of thas fluid and 
covered with an ordinary covering-glass, without any cell being 
made o® cement employed, have lam on*my table unaltered for 
the last ten months, and I cannot help thinking that such a 
medium as this cannot fail to prove a great boon to all workeis 
with the microscope ” e 
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Furthe: experiments this year ® 
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Amegcan Jou nal of Science, Decembgr — 0n Percival’s wap 
of @e Jma-Trias trap-belts of Central Connecticht, with®obser- 
vations on the up-turnmg, or mountafh-making disturbance, 
of the formation, by James D Dapa —The detecgion and 
determination of potassium spectroscopically, by F A Gooch 
and T S Hart By dipping platinum coils of different sizes 
inva, solution of the salt to be tested ıt was found possible to take 
up known quantities of mateial for imtioduction into the 
volatilizing flame employed Experimenting În tis manner 
with a single-prism spectroscope, ıt was found that yy of a 
milhgram of potassium produced a line distinctly visible with a 
slit of O18 mm , and yyy mgr with a slt of 023mm The 
test appears to be less delicate with pomssium, sulphate than 
when the chlonde ıs used, and rather more delicate in the case 
of the carbonate The reg line of potassium was wimistakably 
seen when only myy mgr of potassium was introduced into 
the flame in the form of the carbonate For quantitative deter- 
muinations a standard solution, from which $y mgr of potassiunr 
was taken by a certain platinum coil, was employed The modus 
oferand: was to dilute the test-solution until the Igne given by 
the potasstum contamed in a cog-full was of the same bnightifess 
as that given by the same quantity of the standard golution. 
Remarkably consistent results were thus obtained An interest- 
ing pomt brought out by the experiments 1s that the presence of 
sodium salts in the flame 1s of direct influence in strengthenin 
the spectrum of potassium —The ultra-violet spectrum of the 
solar prominences, by George E Hale This important paper 
was read at the last meeting of the British Association, and has 
been previously noted Phonics of auditoryams, by “Ephraim 

utter It is generally known that a well-constiucted audfo- 
num resonates certain sounds better than others, and that many 
clergymen accommodate then tone o speaking fo the key-note 
of their church Dr Cutter has made observauons on this 
point in four halls, and recommends those who control 
auditoriums to find the key-note and post up the result Thus, 
an auditormm at Saratoga Springs was tested in 1890, and a 
notice was put up, ‘The hey-note of this hall is F”—~ 
The secular variation of latitude, by Geofge Ç Comstock 
‘his 1s a general account of the observations made “at 
Greenwich, Pulhowa, Madison, and elsewhere, which indicate 
that the latitude of a single place is subject to a seculer varia 
tion --On the capture of comets by pignets, especially their 
capture by Jupiter, by A Newton —Dustribution of 
titanic oxide upon the surface of the earth, by F P Dan- 
nington An estimation has been made of the titanium in 
eighty different specimens of soil taken from different parts of 
the eaith’s surface Soils from Virgimia gave an average of 
157 percent of titanic oxide, ahd twenty-two samples from 
other portions of the United States gave an average of 
085 percent The average proportion in air-dried soils from 
Oceania and Asia (14 specimens) was 090 per cent, and 
16 specimens from Europe gave o 54 per cent The eight 
iemaining estimations were bade on typical iocks of the 
localitigs which furnished the samples for analysis —Notes on 
a Missouri bante, by C Luedeking and H A Wheeler —The 
contraction of molten rock, by C Baius A sample of diabase 
has been fuged and allowed to cool slowly The molten roc 
contiactedgregularly until a télnperature of 1093° was reached, 
when the diabase solidified with a sydden contraction of bulk. 
The density of the original rock was 3 0178, ard that of the 
glass obtamed 2717 ‘The observations fndacate that? ‘‘ struc- 
tural 1ock testure is due to pressure, ze pressure induces 
a redistribution of molecules such that the smallest specific 
volume possible under the givan conditions may result ”—Notes. 
on Michigan minerals, by A C Lane, H F Keller, and F F 





Sharpless The minerals considered are chloritoid, grunerite. 
and nebeckite 
~ 
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SOSIETIES AND ACADEMIES ‘ 
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Royal Society, December 10 —'‘ On a Compensated Afr- 
thermometer” By H L Calendar, M A 

The air-thermometer is the ulumate standard to which all 
measurements of temperature have to be referred It therefore 
becomes a question of considerable importance t@ determine 
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most accurate 


wiat form of anstrign@at 1s capable of giving the 
results e 

Fôr practical purposes there can be no Moubt that electrical 
refestance thermemeteys, which are much easter to rgad and 
manıpålate, and which are, at the same time, exceedingly gon- 
stant over a very wide tange, would be much more convenient 
as standard instruments „ But for theoretical work 1t 1s always 
necessary to greducg their indications to the scale of absolute 
temperature 

With this øbject the writer has been for some yeas engaged 
in endeavouring to construct an air-thermometer which should 
be capable® of Yeading to a degree of accmacy comparable with 
that attained by the use of electrical-reststance- thermometers 
This he believes that he has at length succeeded in securing by 
the adoption of the modified and compensated fom of differ- 
ential air-thergiometer described in the paper 

The common and familar form of differential air-thermometer 
consists eSsgntially of two equal bulbs, communicating with 
opposite limbs of a U tube of small bore contamıng sulphate 
acid, which serves to indicate the difference of pressure between 
‘them If the standard bulb be kept in melting ice, so that its 
temperature ıs constant, it 1s possible, by using a kathetometer 
microscope, ¢o read small changes of temperature in the thermo- 
metric bulb with an accuracy of the order of a thousandth of a 
degree a 7 

In order to make the instrument capable of reading over a 
wide: range, 1t 1s only necessary to add an auxiliary bulb, as in 
the ordinary ‘‘ constant-pressure” type of air-thermometer, mto 
which the air from the thermometric bulb 1s allowed to dilate 
The auxiliary bulb 1s provided with taps, through which mercury 
can be introduced or withdrawn in weighed quantities, to equalize 
the pressures The dilatation of the air at constant pressure 
can®be very accurately measured by weighing the mercury dés- 
placed This form of air-thermometer has the advantage of 
being entirel$ independent of barometric readings A great 
deal of trouble is thus saved , moreover, 1t 1s certain that a much 
greater degree of accuracy can be attained in this way in the 
measurement of a volume than im the measurement of a pressure 
by means of a mercury manometer, as m the ‘‘ constant-volume ” 
type of air-thermometer 








6 
‘With almgst every form of air-thermometer, some part of the 


afr contained in the connecting tubes ıs necesgarily exposedgto 
“temperatures different from those of the bulbs In accurate 
work avorrection must always be applied for this by calibrating 
the connecting tubes, and estimating their mean temperature 
, This correction, however, 1s exceedingly troublesome to apply, 
and becomes awery serious source of uncertainty in attempting 
to work to a thousandth of a degree 
It 1s, perhaps, the greatest advantage of this particular form 
of differential sair-thermometer, that this troublesome and un- 
certain coriection can,be cdmpletely eliminated both from the 
observations and from the calculations by sumply duplicating the 
connecting tubes—that 1s, by making the thermometric and 
standard bulbs communicate with s.mular sets of conn@cting 
tubes fixed sidg by side in such a way that their mean tempera- 
tures are always eqil Provifted that the two bulbs contain 
equal masses of atr, and that their pressures are adjusted to 
equality, any change in the temperature of the connecting tubes 
will affect both equally, and will not, therefoi€, alter the read- 
emg of the pressure gauge + In this way not only es the work of 
taking and reducing the observations immensely simplified, but 
the results are also rendered much more accurate 
The form of instrument above described 1s designed fo. the 
most accurate werk For rough purposes, and especially for 
limited ranges of temperature, for which the auathary bulb can 
be dispensed with, anuch simpler instruments may be constructed. 
and compensated on similar prigciples 
In ordinary work it would be inconvenient to have to keep 
the standard bulb always at a constant temperature he 
necessity for this may, however, be avoided by adjusting the 
qitniity of sulphuric acid in the pressure gauge so that its ex- 
pansion compegsates for the increase of pressure 1n the standard 
bulb due to rise of temperature of the surrounding air When 
the mstrument ıs thus compensated, one of the tubes of the 
pressure gauge can be directly eraduated in degrees of tempera- 
ture The imdications are then as easy to read as those of a 
mercury thermometer Such thermometers are very convenient 
for rough work at temperatures beyond the range of meacury 


* The equations and conditions of compensation are fully given in the 
paper è Py e. 
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thermometers. They can be made with a iange from jan°~ 
500° C ! (s00°-gooe F ), andewill read to a fénth of a degree at « 
a50°C They arepractically free from change of zero, gnd if 
propeily compensated*their indications are very reliable “Since 
the connecting tubes are compensated, theygcan be made of coe- 
sideraljJe length, and even of flexible material, such as compo- 
tubing,ewithout much loss of accuraey This 19 often a matter 
of great convenien@e, especially fh high temperature wom 
. 

“t Repulsion ant “Rotation produced by Alternating Electric 
Currents” ByG T Walker, BA, BSc, Fellow"of Tsmity 
College, Cambridge | Communicated by Piof J J Thomson 

The author desciibéd the following Aperiment —A sheet of 
copper 1s placed so as to Malf cover an alternating magnetic 
pole Upon this, neme the pole, 1s laid a hollow sphere of 
copper The electro-magnetic action produces a couple so 
powerful that the friction of rotation 1» overcome, and the 
sphere spun round 

In order to throw light on this, after a theorem in § 2 as to the 
kind of currents set up in a conductor, I have considered a 
number of cases A thin circular infinite cylindrical shell les 
in an alternating field of currents parallel to its axts, and the 
couple upon it 1s found The result is applied to give the 
couples on two such shells m the presence of a parallel current 
and of a pair of currents forming an electio-magnet 

The couple in action upon a thin spherical shell in a general 
periodic field has next been found, and 1s applied to give the 
couples on two thin shells under the influence of — 

(1) An alternating current in a straight infinite wire 

(u® A pair of such currents forming an electro-magnet 

(Gu ) An alternating magnetic pole 

(iv) An alternating electro-magnet of very short length 


Chemical Society, November 19 —Sir Henry Roscoe, 
ERS, m the chair —The following paper was read —Iron 
carbonyl, by L Mond, FRS,and Di Langer An account 
of this paper has already appeared in NATURE of November 26 
(p 89) —A lecture was then delivered on colom photometry, 
by Captain Abney, CB, F RS According to the lecturer, 
the colou of a body, when viewed in a light of standard 
quality, 1s known when (a) us luminosity, (4) its hue, and (c) 
its purity, or the extent to which 1t 1s freed from admixture with 
white light, are known and expressed by numbers The 
luminosity of a colour can be given ın absolute number by 
referring 1t to the standard of white The standard of white 
employed isa surface coated with zinc oxide It 1s also necessary 
to employ a standard light ın these experiments, and the light 
recommended 1s that from the crater of the positive pole of the 
electric light, or from a petroleum lamp, when the illumimation 
need not be so intense The lumtnosity of the pure spectrum 
colours may be measured by what the author calls the colour 
patch apparatus, which 1s described in the Phil Trans , 1886, 
and in his book on ‘* Colour Measurement and Mixture”? The 


Cd 


luminosity of a colour is not the same when viewed feom aly @ 


parts ofthe eye The luminogty of any pigment on paper can 
be found by 1otating ıt with two or three colours, red, emerald, 
green, and ultramarine The colou: of a pigment can be re- 
ferred to the spectrum colours by measuring the absorption 

The mixture, ın varying proportions, of red, green, apd violet of 
the spectrum, makes white Arty other colour can be matched 
by the mixture of the same three colours Since three colours 


will make white, and the same three colours will make a match we 


with an impure colour, every colour in nature can evidently be 
matched by mixing not more than two of these colours with a 
certain proportion of white light, and af these cglours be red and 
green, or green and violet, the colour can be matched by one 
spectium colour and white light, since there 1s some intermediate 
colour which has the same hue as the mixture of these two 
colours Hence any colour may be expressed ın te@ns of white 
light and one spectium colonr, the latter in wave-lengths and the 
former ın percentage of luminosity The lecturer performed ° 
experiments in illustration of all the points brought forward 
The importance of using some uniform light was ingist@d upon 
throughout In conclusion the lecturer chums to have demon- 
strated that the reference of coloms tq numbers is not only 
possible but easy . 

December 3 —Prof A Crum Biown, F R S , in the chair — 
The following papers were read —Phosphorous oxide, Part u, 


T An am pyrometer and also a long-distance  herponieter ofthis pattern 
are made by Mr J J Hichs, of Hatton Garden, E 
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e Phosphorous oxide becomes red on exposure to light 


e ihe first cone are essentially CO, 
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. by t © Thorpe, RS, and A E Tutton In this pape 
the authors have continued their de$cription qf the properties of 
phosph@rous oxide, P,O, In their first paper thé state oe 
ey 
have now obtamed “he oxide in lange crystals, unaffected by 
light, by expogng the freshly-distilledeoxide to sunshme for 
several qonths at a tyme, and gecanting the melted oxide from 
the red phosphorus prodwced Large crystals of the onide are 
also obtained by sublimation in a yacuum# gnd these are un- 
affected by light so long as they retam their crystalline form 
The authors also describe the reactions of the oxide with the 
following substances romine, iodine, hydrogen chloride, 
sulphur, sulphur trioxide, sulphure Mid, sulphur chloride, 
ammonia gas, nitrogen peroxide, phosphorus pentachloride, and 
phosphorus tuchloride The following substances are apparently 
without achon on phosphorous ovide — hydiogen, phosphoretted 
hydrogen, carbon monoxide, carbon dioxide, sulphur dioxide, 
nitrogen, nitiic acid, cyanogen, and ethylene —Frangulin, 
Part i, by T E Thorpe, FRS, and Dr A K Miller 
The authors have prepared frangulin more nearly in a state of 
purity than was previously possible They find that crude 
frangulin contains a substance isomere with emodin, which cnngs 
to it persistently, and 1s very difficult to remove They have 
succeeded im proving the coriectness of Schwabe’s formula, 
Cy,H_)0,, for fiangulin On hydrolysis it yields emodin, 
Cis HiOs: and rhamnose, CgH,.O,, according to the equation 
CoH Oo + HO = CygHy9Os + CgblyO,; — lhe structure and 
chemistry of flames, by A Smuthells and H Ingle The 
authors have been engaged for twelve months ın investigating 
the chemistry of flames produced by burning known hydro- 
carbons, and are still continuing the experiments If a long 
glass tube be fitted over the metal tube of a Bunsen burner so as 
to form a wider continuation of it, and if the gas be carefully 
regulated, ıt is possible to divide the flame into two cones, one 
of which remains at the top of the tube, and the other oscillares 
mside the tube. By heating the glass tube at one point 
so as to increase at that point the rate of inflammation, it 
is possible to fix the oscillating mner cone—that ıs, to prevent 
Its reascent The same iesult is obtained by narrowing 
the bore of the glass tube at one point, so as to diminish the 
rate of inflammation, ze to prevent the descent of the inner 
cone past that point In this way the two cones can be kept 
any distance apart for any length of time This permits of the 
aspiration of the gases from the space between the cones with- 
out any chance of admixture of outside air or of products of 
combnstion from the upper cone The apparatus used by the 
authors is described The flames of hquid hydrocarbons were 
examined by charging air with the vapour of the liquid, and 
afterwards mixing this vapour charged au with more air 
m suitable piopoitions ‘The hydrocarbons examined were 
ethylene, methane, pentane, heptane, and benzene The 
results obtamed show that the pgoducts of combustion of 
H,O CO and Hy, and that 
Me secfhd cone is due to the combustion of the CO and H, with 
the exteinalau These results are ın harmony with the con 
@usions of Blochmann, and with the work of Dalton on the ex- 
plosion of methane and ethylene with oxygen m quantities in- 
sufficient for complete combustion The authors point out 
(1) that, even in excess of oxygen, carbon turns preferentially to 
CO and not to CO,, (2) that the heat of combustion of gaseous 
carbou to CO ıs probably greater than that of hydrogen to HO , 


© (3) that, according to Dalton, CH,,@when burnt with its own 


volume of oxygen, gives products represented in the equation 
CH, | O= CO + H,O + H, But as the two substances, 
CO and H,O, act upon one another, CO + H,O? CO, + Hy 
the case 1s one of reversible change, and four products will result 
—vz CO, H,O, CO, and H, They have succeeded in divid 
ing into twg cones the flame produced by admixture of air 
with cyanogen , the products of the inner cone were found to 
e consist of 2 vols of CO and 1 vol of CO, —Note on the struc- 
ture of luminous flames, by A Smuithells A brief summary of 
the vari@us views that have been held on this subject 1s given 
The author would describe a Jumimous flame as follows (1) 
an outer sheath or marftle, with (2) an inner, bright blue portion, 
visible at the base of fhe @aye-—-these two parts correspond 
respectively to the outer and inner flame cones of a Bunsen 
flame, and mark the region where the coal gas o1 candle gas 1s 
burning wath a large quantity of air, (3) the yellow luminous 
part, where the hegt of the parts (1) and (2) 1s decomposing 








e e 
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burns , (4) the dark inner region, consist%i@ of unburned gas 
—The existence of the mydatic alkdfoid hygscyamine in 
lettuce, by T S Dymond The alkaloid was obtained “from 
the commercial extract of wild Jettuces ofthe, edible plaht 
knove as cos lettuce, and fiom a specimen of the died flower- 
ing plant of wild lettuce It was found To have approximately 
the same melting-point and othe: properties as hyoscgamine, 
the poisonous mydatic alkaloid existing m beljadonna, henbane, 
and othe: plants belonging tu the natural order Solanaceae The 
aurichloride melted at 159° 75, and on analysis gave 1esults 
corresponding totheformula C1, Ha NO; HAuCl—Cryptopine, 
by D Rainy Brown and D: W H Perkin Jun, F $ S The 


authors have commenced an investigation on the rare alkaloid * m 


cryptopine, which occurs in small quantity m opium Analyses 
of the base and of the oxalate confirm the results of Hesse, 
and show that cryptopine has the formu Ca NaNO; On 
oxidation with permanganate it yields, among other products, 
metahemupinic acid (m p §79°-180°) It contame® only two 
methoxy-groups, as shown by its behaviour with hydriodic acg, 


these two gioups being situated in that pait of the molecule » 


which is converted to metaherripinic acid on oxidation — 1 he ° 
action of sodium on ethereal salts, Part 11 benzylic ortho- 
toluate, by R W Hodgkinson When benzylic orthotoluate 
1s heated to 200° and sodium dyssolved in it, the temperatuie 
rises to 250°, when an oil disti.s over This oil was separated 
into toluene, benzoyl alcohol, and a small quantity of the 
original salt, The sodium sal ın the retort gave pure ortho- 
toluic acid, unchanged benzylic orthotoluate, and a substance, 
of the composition C,;H»jO, ‘The author 1s continuing the 
experiments —The gas-volumeter and gravivolumetei, by G 
Lunge A reply to Prof Japp’s reply to the author’s crjticisms 
By xxiv 1656) —The action of sulphuric acig on the bromides 
of hydrogen, potassium and sodium, by F T Addyman ‘fhe 
author has sought to determme the exgent to whch hydrogen 
bromide 1s oaedized by sulphuric acid under varying conditions 
of mass and dilution —The 1odometric estimation of chlorine, by 
Dr G McGowan Finkener has stated that Bunsen’s method 
when applied to chlorates gives less than the theoretical amount 
of chlorine The author describes experiments which prove the 
eaccuracy of Bunsen’s method, ard suggests that Finkener’s error 


arose from a slight loss of chlorine . 


e 
Mathematical Society, December 10 —Prof Greenhill, * 


F RS, President, in the chair —The President announcedsthe 1e- 
cent decease of Prof Wolstenholre, with whom he had been asso- 
ciated at Cooper’s Hill, and pa@d a feeling tiibute to his memory, in 
the course of which he touched upon Prof Wolstengolme’s mathe- * 
matical work —The following communications weie made —- 
The equations of propagation of disturbances in gyrostalically 
loaded media, by J Larmor Jn the first nstanae an extended 
body 1s ımagıned, in Sir W Thomson’s manner, as built up of 
rigid solid elements, each containing a cavity in which 1s 
mounted a 1apıdly rotating fly-wLeel , and this structure is then 
pushe@ to the limit when it gives a continuous elastic medium 
Such a medium possesses at each point two coefficients of meitia 
—a scalar one which 1s specified &s the denstty, or*mass per unit 
volume, apd a vector one which measures the angular momentum 
per unut volume As we can thus imagine a solid w.th two per 
sistent constants Of nerta, and as it 1s apparently not possible 
to have moie shan these two, it seems worth while to formally 
express the general equations of*elasticity that will apply to suth 
a body It"turns out that, for a homogeneous body having 
(LMN) as its vector constant of mmertiay there must be added to 
the force per unil volume due to the traction$ of the smréunding 
paits a term of which the + component 1s 


d d\ d (dad dw 
(L+ 7 Z) dt \ dz D) 
(uv®) being the displacement The waves of permanent type 
in such a medium, otherwise isotropic, are all circularly polar 
ized, the coefficient of 1otation being simply proportional to Mte 
component of the rotary imertia in the direction uf propagation 
If the 1otary apparatus 1s more complea than a simple fly-wheel, 
so as to have fre@ periods of its own, these will be indicated by’ 
anomalous rotatory dispersion, afd the equations will require 
modification It is pomted out that of the three terms put for- 
ward by Sir G Airy as competent to explain the magnetic rota? 
tion of light, the one venfied by Verdet enters simply ın the 
above manner, while the others, which do not by themselves 


d 
ath 


hydrocarbons, setting free carbon which rapidly glows and | agree witheeaperiment, imply absolute time constants, such as 
. 
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free periods of moleta vibration, associated with the rotational 
proparty —Ontthe theoty of elastic wires, by 4a B Basset, F RS 
Tha stresses whigh act across any section of a thin elastic wire 
consist eof a tensidn afong the tangent, two shearing Stresses 
along the principal noreal and binormal 1especuvely, and tRree 
couples about these directions By resolving parallel to these 
directions, and taking m8ments about them, six equations can 
be obtained, Which @letermine the stresses, when the unstrained 
form of the wire is given The values of the three couples can 
be obtained by a method similar to that employed in my papers on 
thin elasticeplates and shells , and when the wire 1s inextensible, 
e these values lead to four equations connecting the displacements 


we of any point on the axis, together with a quantity 8, such that 


dBjds measmes the twist per unit of length The torsional 
vibrations of a complete circular wire are afterwards investi- 
gated , and it I shown that they consist of a long penod and a 
short perio, that the gravest note is due to the torsional 
vibrations, aŭd its frequency 1s proportional to the square root 
of 88gc7/pa(8xn + q), where a and ¢ are the radu of the axis 
*and cross section respectively, p the density, z the rigidity and 
q 1s Young’s modulus — Researches in the calculus of variations , 
u , discrmination of maxima and minima solutions when the 
vartables are connected by algebraical equations, the limits being 
supposed fixed, by ÈE P Culverwell —Note on the algebraic 
theory of elliptic transformation, by J Griffiths ~-Messis A B 
Kempe and J Hammond made short impromptu communica- 
tions, and also took part with Messrs Larmor, Basset, Forsyth, 
Love, S Roberts, and the President, in the discussions on the 
a papers 
Royal Meteorological Society, December 16 —Mr 
Baldwin Latham, President, in the char ——Mr W Manott 
gav® the results of the mvestigation undertaken by the Sonety 
into the thunderstorms Qf 1888 and 1889, which he ilustiated 
by a number éf, lantern slides The investigation was o1.ginally 
confined to the south east of England, but as this distr.ct was 
found to be too circumscribed, it became necessary to include 
the whole of England and Wales After describing the arrange- 
ments for collecting the observations, and the methods adopted 
for their discussion, Mr Marriott gave statistics showing the 
number of days on which thunderstorms occurred at each station , 
tHe number of days of thunderstorms ın eack month for tke 
°whole countiy, the number of days on which it was reported 
that damage or accidents from lightning occurred , and also the 
numbe1,of days on which hail accompanied the thunderstorms 
In 1888 there were 113 days, and®in 1889 123 days on which 
thunderstorms @ccuned in some pait of the country The 
number of days with damage by lignining was 33 in 1888, and 
38 in 1889 , and there were 56 days in each year on which hail 
accompanied tite thunderstorms The tables of hourly frequency 
show that thunderstorms are” most fiequent between noon and 
4pm, and least frequent between 1am andz7am  Thuncer- 
storms appear to travel at an average rate gf about 18 miles per 
hour ın ul-defined low barometric pressure systems, buf at a 
higher rate 1 squally conditions The author 1s of opinion 
that individual thundtrstorms d@not tiavel more than abou: 20 
miles , and that they take the path of least resistance, and are 
consequently most frequent on flat and low ground Detailed 
isobaric charts, with isobars fo. two-hundredths*of an inch, were 
epiepaied forgam andgpm each day for the neonth of June 
1888 An examination of thes® charts showed thag, instead of 
the pressure being so very ill-defined as appeared 01 the daily 
weather charts, there are frequently a number of small but 
distinct*areas of dow pressure, or cyclones, with regular wind 
circulation, and that these small cyclones passed over the 
districts from whicg thunderstorms were reported Sometimes 
it 1s not possible to make out wall formed areas of low pressure 
from two-hundiedths of an inch isobars* but there 1s a deflection 
of the wind which shows that there ıs some disturbing cawe , 
and thunderstorms have usually occurred in that immediate 
nemhbouhood The author believes that the tnunde-storm 
formations are@small atmospheiic whirls—in all respec.s hke 
ordinary cyclones , and that the whirl may vary from I mile to 10 
wyles or more in diameter There are frequengly several whirls 
near together, or followmg ore another along the same track 
The numerous oscillations in the barometric curve are evidently 
due to the passage of a succession of atmospheric whuls , and it 
appeais that lightning strokes are most frequent wher*these 
oscillations are numerous —Mr F J Brodie read a paper on 
the prevalence of fog in London during the twenty years 1871 
to 1890 e The popular notion that November 1s pr excellence a 
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month of fog ıs not confirmed by the figfes given by the 
author ThegnumtM@r of fogs in that month 1s, 1f anything, 
slightly less than in Octobe: or January, and decidedly less*than 
m December, the last-mentioned month being certamly the 
worst of the whole year The latter part of the winter 1s not 
anly lesg foggy than the®earlier part, but 1s clmrer than the 
autumn months “Im February th@ average number of day with * 
fog is only 6 6, as against 89 in Janaa , 102 m December, 
9 21m October, and 3 8 in November é 


Linnean Society, Decemher 17 —Prof Stewart, President, 
in the chair —Mr G Druce exhibit! specimens of Sagna 
maritima, Don MS, væ gipina, Syme, gathered on steep 
rocky places on the Cairngorms, and of Jecebrum verticillatum, 
Linn , found near Wellington College, Berks —Dr R C A 
Prior exhibited some fruits of the baobab (ddansonza), and an 
undetermined speesies of palm, which had been sent from Mata- 
bele Land as good to eat, under the misleading names of 
“cream of tartaa frut” and “wild orange” He read an 
extract from Oates’s ‘‘ Matabele Land,” describing the natural 
growth and appearance of the baobab as observed in that 
country —-The Hon W B Espeut exhibited some nests of 
hummuing-birds from Jamaica, and pointed out the vanety of 
materials used by the same species, though placed in the same 
tree (a mangrove), the coloration in some cases being protective, 
in others not —-A. paper was then read on the occurrence of two 
species of Crustacea belonging to the sub-order Cumacea m New 
Zealand, whence none had been previously described Tne 
author gave the result of his dredging in the Bay of Islands 
in the’north, and in the inlets of Stewart Island in the south, 
and furnished drawings and descriptions of the species referred 
to —-A paper on the development of the head of the imago of 
Chironomus, by Prof L C Mialland A R Hammond, was 
read by Mr Hammond, accompanied by a series of allustra- 
trons with the oxyhydrogen lantern The subject was intro- 
duced by a bnef sketch of the life-history of the insect in its 
three stages, followed by detailed descriptions of the head both 
of the larva and of the imago The history of the epidermic 
invaginations, by which the imaginal head is formed within the 
larval head and prothorax, was then followed out to its consum- 
mation in the development of the fly ‘The lantein arrange- 
ments were successfully carried out by Mr Frederick Enock . 


PARIS, 


Academy of Sciences, December 21 —M Duchartre in the 
chair —List of puzes awarded to successful competitors in 
1891 —-Geometry —Prix Francoeur, M Mouchot, Prix Ponce- 
let, M Humbert Mechanics —Extraordinary Prize of 6000 
francs this was divided into four, two principal prizes of equal 
amount to MM Pollard and Dudebout, one to M Guyon, and 
the fourth to M Chabaud-Arnaud Prix Montyon, M Caméié 
Prix Plumey, M de Maupepu Prix Dalmont, M Cons dére , 
MM = Autonne and Ocagne being given honourable mention 
Astronomy —Piix Lalande, M G Bigourdan Prix Dai®oiseaw 
(not awarded) Prix Vals, Pref Vogel Prix Janssen, M G 
Rayet Fhysecs—Pnx La Caze, M J Violle Statistics —e 
Prix Montyon, MM Cheysson and Toqué Chemistiy —Prix 
Jecker, MM Behal and Meunier Prix La Caze, M A Joly 
Geology —Prix Delesse, M Barrois Botany — Pra Bordin, 
M Léon Guignard Prix Desnfazieres, M Auguste-Napoléon 
Beilese Prin Montagne, M Henri Jumelle Prix Thore, 
MM J Costantin and Lẹ Dufour Anatomy and Zoology — 
Grand Pris des Sciences Physiques, M Jourdan Prix Bordin, 
M Beauregard Pnx Savigny, Dr Lionel Faurot Prix Da 
Gama Machado (not awarded) Medicine and Surgery: —Prix 
Montyon, divided between MM Dastre, Duioziez, and Lanne 
longue, mentions were accorded to MM Sanchez-Toledo and 
Veillon, to M Soulier, and M Zambaco , and citations to MM 
Arthaud and Butte, M Batemann, MM Bloch an Londe, M 
Catsaras, M Debierre, M Garnier, M Gautrelet,and M Netter. 
Prix Barbier, M Tscherning , mentions were accorded to MM. 
Delthil and Dupuy Pnx Bréant (not awarded) Pnx Godara, 
M Porte: , honourable mention to Dr Walhch Prix Chau» 
sier, Dr Bronardel, honourable mention to the late M L 
Duponchel Prix Bellon, divided between MM Carher and 
Mireur | Pux Mège, M Fredén@®Courmont Prix Lallemanc, 
divided Between MM Gules de la Tourette, H Cathelinea., 
ana F Raymond, monourable mentions were accorded to MY 
Legram, Debierre, and Le Fort, Brubl, Soller, and Colin 
Physiology —Piuix Montyon, MM Bloch altl Carpentier, men 
tions were accorded, toMM Hédon and Lesage Prix La E= 
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* M S Arlong Prix Pomat, M Gley Pex Marlin-Damour- 

ette, Mo Gley = Physical Geography —Prix ay (apt awarded) 
General Prizes — Prix Montyon (unhefilthy industries} the 
y&incipal portion of this prize was awarded to M Giéhant, 
and the remainder was divided equally, between MM Bay and 
poussa , hon8urable mention was made of MM Bédoin and 

eche? Prix Cuvfer, the Geological Sufyey of the United 
States Pfix Frémont, M Emile Riviere e Prix Gegner, M 
Paul Serret Prix Jean Reynaud, "the late M George Henri 
Ualshen Prix Petit d’Ormoy (Sciences Mathématiques), M 
Edouard Goursat Pri Petst_d’Ormoy (Sciences Naturelles), 
M Leon Vaillant Pirx dela Fongateon econte a grant was 
accorded to M Douliot Prix apiece, M Champy —The 
following prizes were proposed for the years 1892-1896 — 
Geometry —Grand Prize for Mathematical Sciences deter- 
mination of the number of prime numbers iferior to a given 
quantity Prix Bordin study of the suifaces of which the 
linear elements may be reduced to the form « 

ds = [f (u) ~ WNE + dv’) 

Prix Bordin applications of the general theory of Abelian 
functions to geometry Prix Francoeur Prix Poncelet MMe- 
chanics —Extraordinary Prize of 6000 francs any improve- 
ments tending to inciease the efficiency of the French naval 
forces Pux Montyon Prix Plumey Prix Dalmont Prix 
Fowneyron historical, theoretical, and practical study of the 
buisting of fly-wheels Astronomy —Pux Lalande Prix 
Damoiseau improvements of the Junat theory with refer- 
ence to secular inequalities caused by planets, to se® also 
1f any sensible inequalities exist ın addition to those already 
known Pnx Damoiseau improvements mn the methods of 
calculating perturbations of asteroids which are necessary for 
the representation of their position within a few minutes of are, 
ım an interval of fifty years, also to construct numerical 
tables which will allow the quick determmation of the prin- 
cipal parts of the perturbations Prix Valz Prix Janssen 
Physics —Prix L La Caze Statistics —Prix Montyon 
Chemistry —Pix Jecker Prix L La Caze Mineralogy 
and Geology — Grand Prix des Sciences Physiques an 
exhaustive study of a question relative to the geology of a 
part of France Prx Bordin the genesis of rocks, exemplified 
by experimental synthesis Prix Vaillant applications of the 
examination of optical properties to the determination of mineral 
species and rocks Pix Delesse Prix Fontannes Botany — 
Prix Barbier, Desmazicres, Montagne, de la Fons Melicocq, 
and Thore <Agreculture—Prix Morogues Anatomy and 
Zoology ~-Prix Thore, Savigny, and Da Gama Machado 
Medicine and Surgery — Prix Montyon, Barbier, Bréant, 
Godard, Serres, Chaussier, Parkin, Bellion, Mège, Dusgate, 
and Lallemand Physiology —Prix Montyon Prix L La 
Caze Prix Pourat experimental and chemical researches on 
the inhibition phenomena of the n@rvous shock Prix Pourat 


© gesearghes on the effects of subcutaneous or intra-vascular injec- 


tions on the normal liquids of thg organism or on Itquid extracts 

rom different ussues or organs Pri, Martin Damourette 
Physical Geography —Prm Gay study of tetrestrial magnetism, 
and, in particular, the distribution of the magnetic elements in 
France Prix Gay study of the trajectory of cyclones moving 
from North America or the West Indies General Prizes — 
Pnx Montyon (unhealthy industries), Cuvier, Trémont, Gegner, 
Delalande-Guérmeau, Jean Reyngud, Jéiome Ponti, Petit 
D’Ormoy, Leconte, Tchthatchef, and Laplace 


BRUSSELS 


Academy of Sciences, October 10--M F Plateau in the 
chair —Note on a numbei of Hyperoodons stranded ın the 
Thames and on the Normandy coast, by P J Van Beneden — 
Study of haat and light phenomena accompanying electrolysis, by 
E Lagrange et Hoho Inan electrolyte of dilute sulphuric acid, 
a positive electrode having an area of 180sq cm was immersed, 
whilst the negative electrode consisted of a wire of copper o 25 
mm inMiameter, submerged to a depth ofo 5 mm below the level 
of the liquid On passing a current fiom accumulators through 
the electrolyte, the ordinary phenomena of electrolysis were 
observed When the ele&rqmotive force was increased, a hind 
of decrepitation, 1esembling the fizzing noise which 1s Ifeard when 
drops of water fall on a hot metal plate, was produced at the 
negativ@electrode The liquid about this electrode appears to 
be ina state of elmlliton The phenomena mcreased m dis- 
{mctness as the difference of potential between the negative 
ele@roge, and a point in the liquid 3 mm® from 1t, approached 
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16 volts At intervals, when the dıffegence of potential had 
reached 16 volts, a'humber of luminous points were profiticed 
betwee the electrode and the Lquid, and theer frequency Was 
fourgl to mciease with the difference of potential The author has 
studied the phenomena, using electrodes ®f Pt, Cu, Zn, Sn, Fe, 
and C of different diameters, and electrolytes of different degrees 
of dilution and different natures He finds, qmong pther things, 
thatthe phenomena commence when the electromot've foice 1s the 
same (for a given degree of acidity) whatever the nature of the 
electrolyte The intensity of the current increases, cæteris 
paribus, with the sections of the electrodes, and *vari&s with the 
nature of the electrode Foi the same degree of acidity, the 
same electrode, and the same amount of immersed surface, the 
intensity of the current tends to remain constant, although the 
electromotive force varied from 76 to 98 volts —Qn the case in 
which two hemihedric conjugate forms are not superposable ; 
conditions necessary and gufficient for a polyhedfon to be 
superposable on its image seen in a plane mirror , possible 
existence in crystals of a class of hemihedra giving superposahle 
conjugate forms, although possessing neither centre nor plane of 
symmetry, direct and inverse symmetry, tetrahedric group 

of the quadratic system represented by A-4, by C €esaro 
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e >. 00 it was TR to do under the circumstances of tlte® 

oh THURSDAY, JANUARY 7, 1892 chmate , but this pbved to be httle, if at all, superior 

C e to that which might have been obtained at some of the 


ta. Rn 
@ easily accessible stations of the outer Himmlaya, and the 


total outcéme of the twenéy-three months’ workgvas seven 
, complete Series recbuded at shor» inteivals, and sixty’of 
Report on the*Metebrology of India in 1889 By John , of the tri-daily measyrements, togethel with fifteen in- 
Elot, M A ,*Meteorological Reporter to the Govern- | complete series of the forme and ninety-five of thedatter, 
ment of Indias Fifteenth Year (Calcutta Govern- | which had been more or less interrupted by the obscura- 
anent Press, 1891 ) tior of the sky Mor€ovg:, the instrifment by no means 
“Reports on the Adimnastratron of the Meteorological | answered to the expectatjons of the inventor Its chief 


Department of the Government of India, 1885-1891 apparent recommendation was the simplicity of its 
(Calcutta, Government Press ) mampulation, but ıt was found to require careful at- 


tention to a number of minute and elaborate details in 
R ELIOT'S Report on the mtteorology of India in 

É A , order to insure that the observations should be com- 
1889 1s much more than a mere mass of statistics, 


` parable zfexv se, and although the registers obtained 
the‘1aw material for future utilization—-more than a retro- 


f mary ofthe Mi h d anise were examined and discussed by Prof Balfour Stewart 

spective su weather phases and incidents of , ; 

the yei, which tay or may not De turned do {atore shortly before his death, they were not found to lead to 
: ; ' any definite conclusions of such importance as to justify 

account by,someone gifted with hat scientific imagination 


atal fise ie kad o he dry b their publication 
at glone can muse ite and meaning into the dfy- bones Notwithstanding the discouraging results of this ev- 
of our voluminous weather records These, indeed, it 


seat ty 1 ful tin thét fash pedition, the investigation has not been abandoned After 
eee Bastar miness—notin thelragmentarytasmion Sergean,Rowland’s return from Leh, actinometric obser a~ 
ofsa gallery of cabinet studies, but with something of the 


tions were carried on during the clear season at Mussoorie 
continuity and breadth of a diorama , and over and above , $ 


and lately under Mr Ehot’s supervision at Simla, and the 
these,ig deals with hany topics of general interest, which "lace Prof Hill was engaged in the exammation of some 
are real and valuable contributions to the body of the 


d hich tf kabl of this later work, when it was brought to a standstill by 
science, and on gvhich the remarkably favourable con- his premature death It is, we believe, now contemplated 
tuitions of India—a great tropical country dotted over with 


l d E ob d to make actinometric and other physical observations a 
a well-organized system of observatories under the direc- part of the future work of the Madras Observatory, and 
mion of a competent physicist—are peculiarly fitted to 


h lich with that view, and also m the interests of astronomy, to 
e 
throw light transfer the Observatory to some swtable site on one 
Fowemost among these, stands the question of the 


eof the lofty hill-groups of Southern India, a step Jong since 
-igerdent vies heat, which 1s ‘a age — pora recommended on general grounds 
and at the same time one of which we have the least: From the fist establishment of the Indian Meteoro- 
exact knowledge To this questiop more attention has 


logical Department, the sun-thermometer z7 vacuo has 
been given by the Meteorological Depaitment of India formed part of the equipment of every observatory , and 
than by that of any other country , and if we must regret- 


every instrument, before being issued, has been subjected 
fully admit that the results bea but a small proportion to 4 i 5 ; } 


to a prolonged comparison with an arbitrary standard, in 
the labour expended on obtamıng them, the experience p j P y : 


f diffcultre d h orde: to evaluate the mean effect of those irregularities 
gained of the difficulties attending the inquity 18 noti which affect the readings of gll mstruments of this class, 
without its value 


hought that th L p andın many cases amount to differences of 15° and mge 
Some years ago it was thought that t e position of LER, | Setween thermometers construgted by the best makers. 
ın the dry climate of Western Tibet, 11,500 feet above 


This precaution, however, has proved inadequate It has 
the sea, offered peculiar facilities for obtaining trustwogthy | y ong been known that the average readings of many of 
measurements of the solar heat, and in 1882, Sergeant 


f these instruments undergo a considerable dechne in the 
buk a nee eae vied i thg Royal course of a few years, and that uf many cases the glass of 
ngincers, was selected in ingiand, and alter a year’ S the inclosing jacket becomes gradually opaque Dunn 
‘careful training at Rooikee,in the use of Balfour Swarts 53 5 y opaq a 


1 d f the year 1889, twenty-fofr observatories were each 
T seae ie ee Sie a provided with three carefully compared mstruments of 
ssey, C 


ho had b i d different ages, and the observers were instructed to take 
with a European assigtant, who had been equally trained the observations as accurately as possible Mi Ehot 
to the work They were furnished with elaborate ın- 


says — 

structions, drawn up by Mr Hennessey, which contem- y Ş 

*þlated observations of two classes On all clear days “ The results of the three struments exposed unde: 
| 
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observations were to be taken at noon, and also once in | identical conditions were in the great majority of cases so 


adeonee. in fternoon, with the sun a widely discrepant as to show that the instrument, from 
the morning and the atternosi, $ defects ın ıts construction, cannot, at least under the don- 


cetąn definite altitudes , and on certain selected days ditions of its employment in India, be reld upon to give 
(from®one to sn in each month) similar observtions were consistent and reliable results ” z 


to be taken at short intervals ın succession during so many e° 

hou as the altitude of the sun should exceed a certain | The late Prof Hill subjected these registers to a critical 
assigned minimum The observers remained at Leh examination, and his*conclusions, being based one the 
nearly two years, and undoubtedly accomplished all that , results of seventy-two instruments, may be aken asfanly 
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‘representing tħe average behaviour of thermometers of | have been made at the same five Sbfervatories that have 
this class He says — e furnished the sunshine records dt Calciftta since 1878, 


tJ 

“A few dayg observations under identical conditions 
are not sufficient to determine the correction with any 
appioach #o accuracy The thefmometers are 9p vaiiable 
in heir indicattons, that, in one o¢dinary case that I 
worke@out, it would seem that at least forty four months’ 
comparative readings would*be reqtued to furnish an 
average correction with a probable error of only one-tenth 
ofa degree Theglifferences bet\een the indications of 
two thermometers placed side by side are in very many 
mstances subject to an annua variation, showing that 
the correction toa common standaid cannot be made by 
adding or subtracting a fixed quantity, but that the 
amount of this correction 1s variable, añd perhaps capable 
of being expressed as a function of thg temperature indi- 
cated The older instruments, even after correction, on 
the whole give lower readings than the new ones Some 
of the latter, when compared with the oldest thermometers 
of the set, appear to fall off considerably in sensitiveness 
even in the short penod of twelve months But 
sometimes an instrument two or three years old decreases 
ın sensitiveness more rapidly than a perfectly new one, 
sometimes also an instrument, after remaining nearly 
constant in its mdications for several months, as 
compared with the oldest of the set, suddenly ehows a 
rapid and unaccountable falling-offin sensitiveness ” 


And he concludes — 

“ The indications of the instruments are thus in most 
cases totally unreliable, and the observations compara- 
tively worthless The only possible exceptions I can see 
to this sweeping condemnation aie observations made 
with instruments which have been in constant use for ten 
years or more, and which may perhaps be assumed to 
have airived at a constant condition as regards sensitive- 
ness” 


Since the average duration of a sun-thermometer, 
under the conditions of Indian observatories, 1s only about 
three years, it 1s obvious that instruments that have stood 
the prescribed test can be but few But it was with such 
athermometer that were obtained the valuable results 
published by Mr Hill in the Journal of the Asiatic Society 
of Bengal in 1883 and 1886, which afford the only direct 
evidence yet on record of aweleven-year variation of the 
sojr heat 

The duration of sunshme has now been recorded at 
five Indian Observatories with the Stokes-Campbell sun- 
shine recorder for periods of from four to seven years, 
and the average results are given in Mr Ehiot’s Report, 
together with those of the year 1889 ‘The stations are 
allin Northern India, one only, Calcutta, being within 
the tropics Allahabad anù Lahore show the highest 
proportion of sunshine, viz 69 and 68 per cent respec- 
tively of tle possible maximum Jeypore has but httle 
less, viz 65 percent Calcutta follows with 59 per cent, 
and Dehra, at the foot of the Himalayas, shows the 
lowest® average, viz 49 per cent At St Aubin’s, in 
Jersey, the sunniest station in the Buitish Isles, the pro- 
portion 1s 39 percent Inthe absence of any record from 
Sdtithgrn India, ıt cannot be positively asserted that the 
Indo-Gangetic plain 1s the sunmiest portion of India, but 
judging from thé ragigters of cloud proportion, which are 
regulaily kept at all Indian stations, there caa be but little 
doubt that such is really the case e 

Anpther kind of observations nearly related to the 
above are those of the temperature of the ground These 
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and gt the other stations during periods of from fdur to 
tên years One feature 1s commop to allof them In all 
cases the mean temperature of the ground is some degrees®. 
higher than that of the aur, the “excess varying, however, 
considerably at different stations, and at the same station 
in different years, as well as, of courst, at different | 
seasons of the year This general fact was observed 
many years ago bythe late] Allen Broun at Trevandrum, _ 
and has also been known for some years in the case of _ 
Calcutta and Allahabad, and it yas remarked by the 
late Prof Hill that ıt ıs probably charactenstıc of hot 
chmates in general He considered it ẹfrobable that 
there 1s . à 


“a difference in the opposite direction between the ‘dir 
and ground temperatures in high latitudes , for owing to 
the circulation of the atmosphere, and the constant piung 
together of its several pars, the air temperature must be 
more uniform all over the earth than ıt wouldebe were it 
determined for each place solely by the balance between 
msolation and loss of heat bv radiation into space , while 
the tempeiature of the ground 1s more directly dependent 
on the balance between the gain and loss of heat ky 
radiation ” 


e 
I am not aware that this interestmg speculatipa has 
hitherto, been verified : 

According to the present regi$teis, Jeyore (where the 
ground consists of loose dry sand) shows the greatest 
excess of ground surface temperature, viz 6°31 on the 
mean of the year, and at Lahore (where the ground 18 2 
sandy loam) it isasmuchas5°8 At Allahabad it appears 
to be about 3° 8, and at Calcutta 2°7 It əs therefoyeina 
great measine dependent apparently on the dryness of , 
the climate, since the mean annual rainfall ofthese wi 
places 1s 25, 21, 38, and 62 inches respectively, and the mean 
relative humidities 50, 50, 61, and 77 percent of saturation 
The ground temperatures here considered are those of 
the surface At Calcutta the temperature increases 
rapidly with the depth, so,that at 3 fe&t deep it 1s 1°5 
warmer than at the surface, antl at 6 feet 1°6 warmer 
This 1s probably to be attributed to the decomposition of 
drganic matter, with which a bed of fetid quicksand at a 
depth of 40 or So feet 1s þıghly charged,eand which, when 
freshly excavated, is distinctly warm to the touch ? 

At other stations there appear to be some remarkable 
irregularitiés in the temperatures at different depths Thus 
at Allahabad the average warmth of the ground deeredses 
1° 7 be®ween the surface and the depth of 1 foot, and then” 
increases 1° 2 to a depth of 3 feet , at Jeypore jt decreases 
3° 3 down to 1 foot, and then increfses, but somewhat 
regularly, by a total amount of o° 5 to a depth of 20 feet , 
and at Lahore ıt decreages 1° 5 to a depth of 1 foot, and 
increases again 0°” to 3 feet Inthe case of Allahabad, the 
temperatures of which were fully discussed in a memon? 
by the late Prof Hill’? some of these minor irregularities 


i Most of the figures quoted in this paragraph differ from those given in 
Mr Ehot’s Report Inthe Report the comparison ıs made between the mean 
ground temperature of a few years and that of the atmosphere deduced from 
three or four Ames as many, and ın some crises the conditions of the Ob- 
servatory have been changed The hgures in the text are aerived froma 
comparison of the same years 

< This bed extends apparently everywhere beneath Calcutta, anders the , 
pee of great instability to the more ponderous edifices, of which the great 

mperial Museum affords a striking example In fact, ın a certain sense, 
Calcutta may he said to be a floating city 

3 © Indian Meteorological Memoirs,” vol av, Part m , No v, ‘SOnthe 

Groun® iemperature Observations made at the Observatogy, Allahabad ”* 
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were shown to®be the result of the fluxeand reflux of 
waveg of heat asehotter or colder years alternated, the 
effects of*which weie by no means eliminated in the rave 
"or sıx years over which the record extended But the 
remaikablé diminution ðf temperature from the surface 
down to 1 fost cafnot be thus explained It appears 
at all the stations, for even at Calcutta there 1s an increase 
’ of only 0° 2 1, thesfirst foot below the surface, and then an 
increase of 1° 3 between I and 3 feet, and it appears to 
“Be independent of the character of the surface, which at 
Calcutta is grassy, and at Jeypore pure sand absolutely 
without vegetatién At Calcutta and Allahabad, the 1-foot 
thermometerss originally installed was found to have its 
tempeyature lowered by air-convection at night in the tube 
around the thermomete: , but steps were taken to prevent 
this both at these and the other Observatories, and the 
invalidated regssters were rejected Yet itis difficult to 
imagine the existence of any cogling agency which should 
keep the t@mperature at 1 foot below the surface on an 
average 1° o1 2° lower than eitber above or below that 
leve], and the matter certainly 1equires further investiga- 
tion 
"The foregoing remarks deal with subjects which, 
although ihtimately connected with meteorology, he 


somewNat apart from the ordinary field of meteorological j 


observation There is, dowever, very much än Mr 
Ehot’s Report, of the more familar class of ‘subjects 
usually dealt with by meteorologists that 1s well worthy 
of reproduction, especially the characteristic phenomena 
"of Indian storms, which Mr Elot has made the object 
of his special study These must be reserved for another 
noticé > 

” ahe frequent reference in the foregoing paragraphs to 
the admirable work of the late Prof Hill (and, afte: all, 
but few of the many subjects have %een noticed to which 
his ‘active mind tontributed so largely) forcibly brings 
before me how great a loss has been sustained by Indian 
science in his premature death—a loss the more con- 
spicuous in a country where the workers are so few and 
the field of research so large and fruitful It 1s but a sad 
consolation to offer this slight tribute to the memory of 2 
man who was as modest and amiable as he was able and 
accomplished as a devétee of science , but all who know 
his work will cordially re-echo the words of the Goverfior- 
General in Council—that the Meteorological Department 
of Jndja “lost in him an officer, whose industry§ talent, 
and technical knowledge it will be hard to replace ë 

s HF B 
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FRENCH MALAÇOLOGY 


Les Coguzlles marines des Côtes de France, desci rptiron 
des famalles, genres, et espèces Par A Locard Pp 384, 
348 Figuresin Text (Paris Baıllıère, 1892 [or rather 
1891]) Also “ssued as tom xxxvu (1891) of the 
Annales dela Société Linnéenne de Lyon x 

M ORE favourably situated*than these isolated and 

comparatively chilly shores, France possesses a 

Molluscan fauna which numerically is riche1 far tham 

ours, whilst her political boundaries embrace portions of 

two terrestrial regions and two marine Molluscan pro- 

vinces 5 
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The land iggioné (Germanic and Lusitanian) yield 
prodably something under 300 species The last trust- 


species—219 being terrestrial and 47 fresh-watgr forms 

The marine provinces are the Celtic and Lusitanein 
The former includessthe greater portion of the English 
Channel, and 1s common ground, therefore, to ourfelves 
and our neighbours he latter, especially the Medite- 
rarean as distinguished fgom the Atl&ntic version of It, 
furnishes the French cpnchologist with his happiest 
hunting-giound Nearly 1200 species are to be found in 
the Mediterranean, and another 150 (besides 418 common 
forms) on the Atlantic coast 
| In contrast with*this abundance of Molluscan life, all 
that we can boast 1s some 550 marine and 130 non- 
marine species 

Whilst, howevei, the material obtainable by the Fiench 
conchologist 1s thus plentiful, the literature at his disposal 
! for purposes of 1esearch and identification 1s by no means 
' so complete as that which hes ready to the hand of his 
| British confrère The French Forbes and Hanley, or 
i even Jereys, has yet to be compiled, no single work 
| exists giving adequate descriptions, with synonymy, notes,. 
and figures 

For the non-marine species Moquin-Tandon’s careful 
work remains unsurpassed for the whole subject the 
oaly approach yet made consists of the thiee volumes by 
M Locard, of which the one now under consideration 
forms the last The first two were issued unde: the title 
“ Prodrome de Malacologie Frangaise, Catalogue général 
Ges Mollusques vivants de France,” and dealt respec- 
tively with the land, fresh- and brackish-wate: Mollusca, 
and with the marine In these volumes the author gave 
no desciiptions a synonymy of each species, with 1efer- 
ences to the best desciiptions and figures, and a list ot 
the French locahties, were all that appeared In the 
present work M Locard proposes to supply this de- 
‘iclency, so far as the shells of the marine testaceous 
Gastropoda, Pelecypoda, and the Brachiopoda are con- 
cerned, by furnishing a corcise—mostly too concise— 
description of each species, and a more detailed descr- 
tion, with a figure, of the typicalforms of each genus and 
| section, or ‘‘ groupe ’*as he terms it, thereof. The syno- 
| nymy and the bibliography are not repeated, and so each 
! work remains incomplete without the other, and double 
' reference ıs entatled—a process which is always vena- 
trous 

Unfortunately, too, the subject 1s conceived exclusively 
from a shelly point of view, indeed, the fact that the 
shells ever had an animal origin and connecti@n, is most 
skilfully concealed in the body of the work, and the 
‘nasty creature’ is only alluded to when, in the intro- 
ə duction, it becomes necessary to refer to its habifat, or 
to describe the method of its elimination prior to the 
deposition of the all-precious tenement in the cabinet 
To such a point ıs this persistent ignoring of the anımal 
carried, that, in defining the topograplty of a bivalve 
shell, the customary and intelligiglesterfus “right” and 
“left valve’* are discaided ın favour of the arbitrary 
designations of “upper” and “under,” a nomenclature 
derived from their position when the shell,1s placed on 
"its side upon the table with the umbones pomting towards 


the left ° . @ 
e e 








worthy work, that by Moquin-Tandon, describes 266 ® 
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* 
e The result ıs that, whilst in the ba ajogty of instances 


o the upper is equivalent to the /e/fvalve,in Nucula, which 


18 opisthogyre, the author has ‘got the head where the 
tail shoufd be, and writes, for example, of $N sulcata 
(pp 329-30) *: égion® antérieure *presque droite, très 
étroite , région postérieure très devgloppée, oblique” It 
as only fair to add that in Donar, thanks to the pre- 
sence of the wellgmarked external ligament, this error 1s 
avoided . e? 

The author's recognition im his introduction that every 
species 1S liable to variation, and his wise resolve not to 
cumber his book with trashy “varietyes,” founded merely 
on differences of colour or size, that have of late been so 
fashionable ın certain quarters, 1s satisfactory , but it is 
greatly to be regretted that the process of elimination was 
not carried a step further A very slight acquaintance 
with the animals, or even a cursory inspection of a fairly 
extensive series of examples of the shells of the individual 
species, would have been sufficient to convince any un- 
prejudiced person that a very large percentage indeed of 
the “species” cited in this volume are but mere varieties, 
and unworthy of specific rank, at the same tinse we con- 
fess to some fear that all argument and instance would 
be lost on one who but lately has sought to divide sọ 
homogeneous a species as Heltx rufescens mto six! The 
principle adopted seems, in fact, to be, Judging from 
numerous instances im the pages before us, to raise 
species into “ groupes,” and varieties into “ species” (save 
the mark '). This 1s certainly the case in the genera 
Nassa, Purpura, Mytilus, &c è 

It 1s little wonder under these circumstances, then, that 
M Locard’s three volumes should represent the Frenci? 
Molluscan fauna as including close upon 1500 marine and 
1250 odd non-marine “species”! This may all be very 
magnificent , but ıt ıs not science ! 

The systematist will also have much cause to complain 
of the classification adopted, which 1s certainly not in 
accord with the latest views of the biologist The extreme 
stickler for priority in nomenclature, of whom we have 
lately heard a good deal, wfil exclaim loudly against many 
£ the names, though, since full reference to the authority 
1s given in each case, thtre is perhaps not quite so much 
to find fault with, although the references are not always 
accurate 

Of the other hand, we feel convinced that no one will 
approve certain arbitrary changes in the nomenclature, 
first proposed without comment or explanation in foot- 
notes in the “ Prodrome Mollusques marins” (1886), 
but here introduced into the text itself M Locard appears 
to enteitain special objection to the use of a substantive 
as a specific name, and converts 1t into an adjectival form, 
at the same time retaining the name of the original author 
as ıts sponsor! For example, Purpura laprllus appears 
as P. lapillina, Nassa granum ıs changed to NV gran- 
fams, Murex nux mto M nucalts, Aporrhais 
pespéicant masquerades as A pelecanıpes, Pholas 
dactylus 1s tugned mto P dactylina We also find 
Cassıs Saburon Steed to C. Saburon, and Murex 
scalaroides to M scalariformis pi 

Pt would be interesting to leafn on what principle, 1f 
any, these alterations are made, since some names that 

emight apparently be equally objected to are left (fortu- 


nately) untouched , whilst M Locard’s own names are 
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not always unexceptionable, as vktness Wurer Brandari- 
Sorgus À e 
è If we comment thus strongly and at tinmentted length 
upon this production, it is not bécause we mean to imply, 
the work 1s altogether withotit merit, nor “because we 
fail to recognize the honesty of the &ttemft It doubtless 
to a certain extent supplies a want, and helps to fill a 
void itis well printed and on good papery, with a good! 
index, and some of the little illustrations are excellent, 
The subject, however, 1s a worthy one, and deservitte” 
of broader, and, we regiet to have to say it, more 
scientific treatment This work, fike Phetel’s “ Catalog” 
1s a mere shell-collegtors’ book What every student of 





the subject must desire to see is a really good tyeatise, 
worthy of the best traditions of French scientific werk, 
and of the land of the illustrious Lamarck, one which 
shall do for systematic French malacolpgy as a whole 
what Moquin-Tandon gid for the terrestrial portion as 
known to hım , and one that shall be done wsth the same 
conscientious care which distinguished that eminent 
naturalist, and which is characteristic of the work of 
Lacaze-Duthiers, himself one of the last of a long line of 
those distinguished biologists whom France has produced, 
and of whom she 1s so justly proud e j KA 





` MAN'S PLACEYN NABURE 
Nature and Man im North America ByN S Shaler 
Pp 290 (London Smith, Elder, and Co, 1892) 


ROF N S5 SHALER, ın the introduction to hiw 
new volume, gives a sketch of the plan of the work, 
and as there seems to be some wart of conwection 
between the different chapters, we prefer to quote the. 
author’s own words as to the object he has ut? view” He 
writes (p vi) — @ A à 
“Tt seems to me to be the duty of every naturalist, 
particularly when he has adopted the tasks of the teacher, 
to use each fit occasion to show wherein he finds proof 
of a just confidence as tg the relatidns of man to the 
creative power which worksin Nature By so doing hemay 
hope to help himself and his fellow-students to escape 
*from the perptexity which has been brought about through 
the revolution in the opmions of men which modern 
science has induced eWith this end*in view, I shall 
deyote the first four chapters of this book to a general 
statement concerning the effect of critical conditions of 
the earth*on the development of organic life in general 
It willbe my aim to show that geographic changes, and 
the censequent revolutfons of the climate which our earth 





has undergone, though rude and in a way destructive, 
have nevertheless served the begt uses of Jife, driving 
organic creatures by the whips of :fecessity upward and 
onward toward the higher planes of being 

“T shall give the latter half of @his essay to the dis- 
cussion of geographic fnfluences upon man, endeavoring 
to show, at least in a general way, how the development 
of race peculiarities has been in large part due to the 
conditions of the stage on which the different peoples 
have played their parts I shall engleavor to trace in 
outline the effect of the geographic conditions on the 
developntent of peoples in the past, and to make some- 
what careful study of theSe problems as they are exhibited 
in North America ” 


° Less than half of Prof Shaler’s book is devoted to 
Nature and man in America, but this part 1s decidedly the 
best? and shows more signs of care than the earher 
chapters For these reasons, and because the title of the 
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volume shows thgt the lagt hundred pages include the more 
important part, we will first deal with chaptérs v to vi 


The author apparently does not obseivee that if the ° 
trade-winds aregthe Main cause of the equatorial current, 


Beginmag with å sketeh of the dependence of maneon | it ıs probable that the p€rsistent south-westerly winds SF 
bis environment, the author proceeds to an account of the®! the North Atlantic may also have much t# do with the 


‘effect of enwronment on the development of various races 
To the Englishereadgr one of the most interesting parts 
of chapter v will be the account of the effect of the 
e1solation and other physical peculiarities of Britain on 
the development 8f the English race 
- În chapter vi the author more especially deals with the 
dependence of the native races of North America on geo- 
graphical and climaticgonditions This section leads by 
a natural transition to the competition between the white 
colonists and the Indians, and to the effect of barriers 
ang strongholds jn retarding or helping the gradual 
spread of the white races in North America 
Chapter vu deals mainly with the relation of man to 
sous and climate, with the mtroduction of the negro race, 
and with the extent to which the negro and the white 
races are likely to compete 
In chapter vin, Prof Shaler turns to the sparsely ın- 
habited regions west of the Mississippi, and here he 
treats mainly of the capabilities for settlement of tracts 
still untried by white men He speaks of the climatic 
condi@@ns, of the pfobable value of the soils, of the re- 
clamation of the arid regions by irrigation, and, of the 
probable fitness’ sf the Western States for pesmanent 
Settlement by men of Aryan race he concludes that this 
part of America is capable of sustaming an enormous 
»population, and that white men can thrive in most parts 
of it 
Toerthose wht have not read Prof Shaler’s articles in 
+ Qcrzbuer's Magazine, we can recommend the last four 
chapters of his book as giving an interesting and readable 
account oftman’s relation to Natuge in North America 
Thé first four chapters we cannot praise they seem to 
be largely made up of miscellaneous notes hastily put 
together with little arrangement and without careful re- 
vision , they swell the bulk of the volume, but bear only 
remotely on the relation between Nature and man in North 
America ° 
Chapter ı treats mainly of the zoological and botameal 
provinces of the “present day, amd their dependence on 
physical barriers and on climate These pages are fyll of 
interspersed suggestions as to what might have been 17 
conditions had been different, but some of these sugges- 
„tions Go not seem to have been eatefully thought out, and 
sometimes the author agopts irreconcilable views in 
other parts of the game volume We find, for instance, 
numerous speculations as to the effect that would be pro- 
duced by the diversign of the Gulf Stream, and, among 
others, the following passage, 1newhich, after speaking of 
E the lowering of the initial velocity that would follow from 
a submergence of the peninsula of Florida, the author 
observes (p, 21) — 
“Itis mainly, if*not altogether, to this inttial velocity 


that we owe the efficiency of the Gulf Stream 45a warmth- 
bringing current in high latitudes ” 


Buteon p 129 we read — 


“Tt as a well-known fact that out oceanic streams ark, 
in the main at least, a consequent of the movement which 
the air has jn the trade-winds of the tropical distriet ” 
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ocean currgnt which follows the same course ¢ 

In chapter u, Pref Shaler seaks ofthe nature wid 
origin of continentg,« development of life, mountain 
growth, saltness of the sea, &c , and in chapter i, of 
the permanence of cogpnents, including a sketch of the 
position of the shore lin€s fyom pre-Cam®nan times to the 
Glacial epoch Chapter 1y deals with a great variety of 
subjects, such as the condition of the faunze and floræ in 
Cambrian time, Cyoll’s theory of the origin of coal- 
measures, conditions of continental growth in Europe, 
uniformity ın past time of the composition of the atmo- 
sphere, and variations in the Gulf Stream 

Prof Shaler, in his first four chapters, deals so largely 
with questions relating to the geographical distribution 
of animals and plants, that it surpiises us to find a good 





*| from the present volume 


many statements which more care m revision would 
certainly not have allowed to pass Thus, speaking of 
local forms that must be developed through the long- 
continued competition of different assemblages brought 
1ato close proximity in a mountainous district, the author 
remarks (p 27) that — 

“ In a contment suchas Europe, where a great diversity 
in the mountain systems favours the localization of hfe 
and the development of peculiar forms, the tendency ts 
to develop in separate mountain strongholds particular 
species, and evolve their militant peculianties until the 
forms are fitted to enter into a larger contention with 
thtir kindred species in less locahzed assemblages of 
hfe” 

The example is most unfortunately chosen, for of al! 
the continents Europe least illustrates the process , one 
would have thought that no naturalist would have brought 

, forward the Europe of the present day as a good illus- 
tration of the differentiation ot species on mountains and 
in 1solated valleys Our Alpine flora and fauna, instead 
of varying greatly on the different chains, are more 
remarkable for their uniformity over all the continent 
Our valleys seldom, if ever, contain plants and animals 
of local origin, for the Glacial epoch is of too recenka 
date for many local forms to be developed, and has 
affected Europe too seriously to allow many pre-glacial 
forms to survive in their original limited stations Had 
Prof Shaler pointed to the meuntains of sub-tfopical 
and tropical Ameca, with their local species of humming - 
birds, we should not have ebjected We have marked 
many other equally questionable statements, which it 
1g surprising to find made on the authority of Prof. 
Shaler 

The occurrence of various statements of doubtful 
accuracy, the debatable character of much gf the 
evidence, and the complicated nature of the questions 
dealt with, make us hesitate to endorse the author’s 
opinion that this book “1s patticularly designedefor 
the use of beginners in the study of ggology” *Specu- 
lations as to what might have been gf conditions had 
been different are scarcely suitable for the beginner ın 
any branch of natwa] science The skilled naturalist or 
geologist, able to discriminate, may obtain useful ‘hints 
: eR 
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* OUR BOQK SHELF 


Siwws for Building and Decoration Ty George P 
Merill, Curator of Geology th the United States 
National M@seum (New York, John Wiley and 
Sons, 1891) . ° 


» 

TH'S work dealg almost @xclusively with the building and 
oinameftal stones of the North American continent, the 
references to similar rocks ın Europe and elsewhere being 
usually meagre and sometimes disappointing As an 
account of the rochg of the Unite& States which are of 
economic impoitance as buddifig materials, the work 1s, 
however, a very admirable one and, as might have been’ 
expected in a treatise bearing the name of so well-known 
an authority as Mr Merrill, the book 1s replete with 
valuable information both to the g@ologist and the 
architect. x 

Mr Merrill gives, ın the introduction to his work, an 
interesting sketch of the gradual substitution of stone for 
wood as a building material among the early settlers in 
New England, and then proceeds to sketch the distribu- 
tion of the different varieties of building stones in the 
several States and Territories of the Union The chapters 
which follow, on the minerals of building stones, and on 
the physical and chemical characters of the rocks which 
are employed in construction, ale very admirably written , 
the illustrations of the microscopical structure of building 
stones, and the remarks on the nature and causes of dis- 
integration in different varieties, being alike excellent 

In classifying building materials, Mr Merrill very wisely 
adopts a combination of practical and scientific methods 
Among the crystalline and vitreous rocks, he distinguishes, 
in the first place, those which are simple or made up of 
one mineral only—namely, steatite and soapstone, serpen- 
tine (including the verdantique marbles), gypsum (in- 
cluding alabaster and satin spar), and limestones with 
dolomites In dealing with the compound rocks, or thos& 
built up of several different mmerals, Mı Merrill adopts 
the usual petrographical distinction of massive and 
schistose (or foliated) rocks The former he divides into 
the four groups of rocks contaming free quartz, rocks 
without quartz, but containing orthoclase felspar, rocks 
with plagioclase felspar, and rocks without felspar 
The fragmenta! rocks are divided into the psammites 
(sandstones, &c), the pelites (clays, &c), the volcanic 
tuffs, and the rocks built up by organisms 

The chapters on the methods of quarrying, working, 
and testing building stones arg especially admirable, and 
the illustrations of the great quarries of the United States, 
repfoduced from photographs are ofgreatmterest The 
remarks on the processes ‘which have been devised for 
the piotection and preservation of bilding stones, and 
the tables giving the crushing strength, specific gravity, 
ratio of absorption, and chemical composition of all the 
chief varieties of building*stone employed in the United 
States, cannot fail to be of great value to practical men 
It would be hard to find a more admirable example of 
the value of exact scientific knowledge when applied to 
the treatment of economic questions than 1s afforded by 
the work before us 


Les Champignons Par A Acloque 
hére et Fils, 1892 ) 

THE author of this book has found much to interest him in 
the study of his subject, and he communicates 1n a clear, 
pleasant style the leading facts and laws which have been 
brought to hght by mycologists Having presented in 
an introductory „chapter some general considerations, 
he proceeds to geal with the subject from the ana- 
tomical, the physiol@gwal, and the economical points 
of view Finally he gives a summary of mycological 
taxonomy The book belongs tœ the “ Bibliothéque 
Scientifique Contemporaine,” and is ın every way worthy 
of a place amdhg the other volumes of the senes 
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With Corrections and Additigps by pord Rayleigh 
(London Longmans, Green, and Co, 1891) 


age book is so well known, and Has Been of sueh good 
service to students, that ıt 1s scarcely necessary to do’ 
more than note the fact that a tenth edition of it has 
been issued Only such corrections and agditions have 
been introduced as seemed, in Lord Rayleigh’s judg- 
ment, to be really called for They are in great measure 
derived from Clerk Maxwell’s later writings , 





LETTERS TO THE #&DITOR. 


[The Editor does not hold himself responsible fore opinions ex- 
pressed by hes correspondents Nether can he undertake 


e 


to return, or to correspond with the writers of, réected * 


manuscripts intended for this or any other part of NATURES 
No notice 1s taken of anonymous communications | 


The Implications of Science” K 


PERMIT me, through your columns, to thank Mr Eè T Dixon 
for his letter, which appeared in NATURE of December 10, 
1891, p 125, concerning my lecture on the implications of 
seience, and, very briefly, to reply to it . 

He 1s very much mistaken in thinking that I place our know- 
ledge of ‘‘the law of contradiction” and of * our own con? 
tinuous existence” m the same category I regard them as 

gituths fundamentally distinct The former is an absgract 
principle, the latter a particular fact Since Mr Dixon merely 
affirms without arguing, he must pegnit me to, contradict him, 
and say that the law of contradiction zs a necessary and odjecteve 
truth—-one that does #o¢ merely express a ‘‘ verbal convention,” 
and 1s zot ‘fof the nature of a definition” It ıs so objective 
that Omnipotence itself could not violate 1t—could not, eg, 
cause a creature to have at the same time both four and only 
three legs But ‘‘our continuous existence” 1s so far from 
being a necessary truth that, 1f an Omnipotent Creator eysts, 
there can be në impossibility in our annihilation That we can- 


not be annihilated wh.le we know we are actually existing 1s, gfe * 


course, true, but that fact, so far from serving Mr” Dixon's 
argument, 1s but an example of the validity of the law-of contra- 
diction We cannot at the same time be both ‘‘ consciously 
existing ” and ‘‘ahsolutely annthilated ” My critic seems to be 
still in bondage to that subjectrvism and nominalism wherein I 
was so long involved, and whence I only extricated myself 
slowly and with much trouble f 
As to memory, I sad that we may, as everybody knows, 
make mistakes, bat that nevertheless we are as certain concern- 
ing, some parts of he past as of the present Most assuredly I 
am guile as certain that I read Mr Dixon’s letter as that I am 
now in the act of replying to Our confidenae in our memory 
cannot depend upon mduction, becaus®, if we had it not at 
starting, we could make no induction or enumeration whatever 
My “‘implyations of science” are truths, and not “purely 
verbal assertions,” but I never affirmed any ‘‘ peculiar certainty” 
for “ mathematical conclusions ” Helmholtz has never showa, 
to my kn@wledge, tnat two straight lines could ever inclose a space 
Of course, af his supposed ‘‘dwellers on a sphere” chose, as 
Mr Dixon says, to apply that term to vhat are mg? straight 
lines, different conclusions would follow ‘No one denies that 
two curved lines can be conceived of as inclosing a space 
Sumilarly, 1f Mr Dixon’s inhabitants of the Dog Star chose, as 
he again says, ‘to define fouras I +1 ! 1,” then for chem 
two and two would not be four But who was ever so absurd 
# to suppose they would be? If any persons choose to give to 
the term ‘‘an angle” the signification we express by the words 
“a mutton chop,” then certamly our conception of a tiuangle 
would not apply, for three such angles woul@ not be equal to 
two right angles 
Mr Dixonas good enough to instruct us that ‘ the law of son- 
thadiction never tells us wheter anything 1s or is not” But 
what man out of Bedlam would suppose that a statement of an 
abstract general law would inform us about a particular concfete 
thfhg? On the other hand, the law of contradiction does not 
tell us, and never by any possibility could tell us, ‘ that the terms 


| éis? and,‘ 1s not’ are not applicable to the same thing though, 
° 


me ay, fe . : . a eras OY 
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by applying that absfaft universal and necessary law to such | interdependence And here we see why it isethat, m the cast 
thingsas “‘tein%,” we @ee that a term applcableto anything | of mathematical mluctions, We do not need to use Muill’s 

cangot at the samg time be the very oppos.te ‘Inductive Methods ’” p e 
Mr Dyxon says “‘ Ifeanyone chooses to say a thing both ‘1s’ (4) When Mr Dixon goes on to say that, '‘z/the mhabitants 
and ‘1s not,’ there 1s nodaw against his doing so, only 1f he d@es | of the Dog Star defined ‘twice,’ ‘ two,’ and®‘ four’ as we do, 

” so heis not talking the Queen’s knghsh ” But by so doing he | then ‘twice two’ would be to them ‘four’, but ty say that it 
breaks the law of reason® if not the law of the land, and, | was so eduld only iye verbal infoymation,” fe may be refuted è 
indeed, to act®%n sudh a principle when ou oath in a court of | ont of his own mouth For he goes on tæ remark that, ‘1f the 
law might, after all, have inconvenient consequences people in the Dog Star chose,to define four as 1+1 +1, the so- 

My critic 18 Sbhiging enough to say ın piam and simple terms | called ‘necessary truth’ would not even be true!” , thus$howing 
“Dr Mivartels wong in speaking of the objective absolutevalidity | clearly that it 1s the ng signified, and not the words which 
pf the law of contradiction ” To this 1 might content myself by | signify them, that we afe concerned witla According to Mr 

«replying “Quod gratis asseritur gratis negatur” | But let us | Dixon, 1t would be (for me)% necessary truth that I have a head- 
avoid the use of the terms ‘‘1s” and “is not” they are not | ache, or am writmg withea lead-pencil , ‘while mathematical 
necessary for my purpose Does Mr. Dixon really doubt | truths, ın as fai as ‘‘real,” are obtamed by induction, and are 
whether, if he Mad lost one eye, he would still remain, after | therefore not necessary I hold, on the contrary, that mathe- 
that loss, in ghe very same condition he was in before? If any- | matical truths, thogh obtained by induction, are ‘‘ necessary 
one does not*see the objective impessibility of such a thing | —that 1s, true under all crrcumstances—and that it is only by a 

* everpwhere and cverywhen—ze rf he does not apprehend the | confusion between ™ necessary ” and ‘‘ certain” that astatemént 
pplication of the law of contradiction—then he either does not | of the apprehension of present fact can be called a “necessary 
understand the question, or his mental condition ts pathological | truth ” E.E C Jones 
The implications of science aie implied Men may pretend to Cambridge, December 14, 1891, 
doubt them, their own eaistence, or the objectivity of mathe- 
matical truths But their practwe shows thetr unfailing con- 
fidence in®them on each occasion as it arises—as when cheated Supernumerary Rainbows observed in the Orkneys. 
by false accounts, personally injured, or engaged im scientific I INCLOST a letter just received The writer has charge of 
research When we enter the laboratory, we leave these follies | the anemometer formerly kept by the late Dr Clouston Dr 
outside St. GEORGE Mivart Clouston first drew my attention to the extraordinary bow seen 

Hurstcote, December 22, 1891, at Kirkwallin 1871 My note ıs in the Quarterly Journal of 

— the Meteorological Society, vol 1 p 237 

Rosery H Scotrr 
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Wir you allow me to say a few words m reference to fom 
pontem Mr ET irons indictment (NATURE, December 100| Meteorological Office, 63 Victoria Street, S W, 
p 125) of Mr St George Mivart? : December 31, 1891 
(1) Mr Dixof asserts that the law of contradictiop ‘fis not a Deer ness Public School, Kirkwall, December 28, 1891 

e vecessary truth at all, it only expresses a verbal convention ”— SIr, —On reading your very interesting worl?on “‘ Elementary 

it “never tells us whether anything ‘is’ or ‘1s not’ It only Meteorology,” I find, on p 201, reference made to ‘an extra- 

informs us that the terms ‘1s’ and ‘1s not’ are not applicable | ordmary bow” which appeared at Kirkwall, November 13, 

to the same thing” But though it may be only a ‘‘ verbal con- | 1871, which you explain by the reflection of the sun’s rays from 

vention” that in ‘“‘the Queen’s English” xot ıs the sign of ! 4 water surface 

negation, it 195, not a mere verbal convention that if æ signifies On Saturday, the 26th inst , at 3 20, when the sun was on the 

the*negation of A (whatever A may stand for),ghen A and a horizon, I saw a very distinct rainbow , there was no trace vhat- , 
« “are not applicable to the same thing”—as the law of contra- | ever of the secondary bow, but between where it ought to have 
aftion asserts, and as Mı Dixon mmself allows A highly | been and the primary one there were several patches of what are 
abstract lgw that 1s concerned with the relations of propositions | called ‘* supernumerary ” bows The only colour I saw distinctly 
cannot, of course, tell us whethe: an® particular thing exists or | was the red 
not-—but then np one has ever expected that it should, and This lasted for about four minutes, when, finally, a second 
moreover, assertions (or denials) of the ‘‘existence” of particular | how appeared just inside the primary, with the colours arranged 
objects are not the only “real” propositions (Mr Duon | asin the primary—not reversed, as the secondary The space 
appears to be misled here partly by the ambiguity of zs) between the violet of the primary and this one was almost #227 

(2) Mr Dison says that thè law of giavitation—like othe: | The red next the violet of the primary was about as distinct as 
laws suggested by particular experrences—depends ultimately | that of the primary The orange and yellow were distinct also, 
upon induction per enumerationen semplecem that 1s, upon an but the others could hardly be'seen This was, no doubt, owing 
inference of the form Thzs A ts X, that A ts X, Gc (= SOme | to the fading light of day, and to the dark colour of the clauds æ ¢ 
Asare X), All A’s ave X ifo we can make nothing better | mn the north-east, where the bows appeared These lasted dis- 
out of an induction by simple enufieration) But this mference | tinctly and complete for about one minute The bows formed, , 
1s merely an immediate inference, and moreover an legitimate as 18 well known, halfa circle The sun was setting behind land 
one, hence, according to Mr Drxon’s view, inductions have no | at the time, and the wind was blowing at the rate of forty-five 
logical justification whatever s miles, so that there could be no water reflection 
e (3) Further, Mr Dixon asserts that “the supposed peculiar If I am not troubling you too nfuch, would you kindly say if 
certainty of mathematical conclus®ns 1s solely due to the fact | this is unusual, and if caused by the “interference” of rays? 
that they are trmsms,” or “ purely verbal assertions,’—*by whicn e Yours respectfully, “Ú 
I understand him to mean’ defimtions In answer to this I (Signed) M SPENCE 
should mintain thaf the pecuhar certainty of mathematical 
propositions, and the fact that here, by help of a single instance, 
we unhesitatingly conclude to the universal, are (as I have Aurora Borealis 
observed elsewhere) explicable by ‘‘the consideration that we A FINE display of aurora was observed heie on the even- 
here see at once the connection, which meother cases we deleve | ing of January 4 A faint northern glow was seen at 8 30, 
on grounds very different from a perception of self evident inte | which quickly grew m brightness, and at 8 45, strommers m 
dependence of attributes When the equality of the mterior | great quantity were visible At 9 these became tinted with 
angles of any one triangle to two r'ght angles has been demon | glowing red on their upper [portions After exhibiting lively © 
strated to us, we ofer without a moment’s doubt that tne same | motions for a quarter of an hour o1 so, the phenomenon settled 
relation of equality may be asserted of the interior angles of | down into a brilliant and steady arch of hght, red on the offtside 
every triangle, and this because we have seen that with tne | and white within, resting on what appeared to bea bank of 
attributes signified by ‘the integior angles of a triangle’ there | dark cloud By eye estimate this arch woyld extend about go 
1s bound up the attribute of ‘ being equal to two right angles °? | along the horizon, its apex over @h® north-north-west from 
We bcheve that, 1f a certain amount of arsenic has on some occa- | 25° to 30° h height The glow was still visible at 10 pm, 
sions produced death, it will always produce death, on she | though considerably digunished ım intensity During the whole 
ground that the apparent likenesses are connected with un- | of the day a dry and frosty north-west wind prevailed, and the 
apparent likenesses, but we have not seex in this case (as we | temperature at Io pm was 28° e J LOVEL 
have in the case of the triangle) that there is a sef evident Diffeld, East Youkshne, January 5 
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bd A Douhle Moon 


@N December 22, a well-defined double mo@gn was seen 7m 
beforesuniise, which ıs here now at abut 7 The fictittous moon 
was as a disk ofewhite glass, through which the under-lapping 
part of the true moon could be seep Atmosphericeconditions 
beipg simiMr next morning, I watched fora repetsion of the 
pheflomenon, buf after séme abortive * efforts, consisting of 
repeated, momentary, ill-defined projectiegs of the moon’s shape 
at a dietance of three times the hac: occupied by he: diameter, 
it was finally ‘‘ given up ” Rose MARY CRAWSHAY 

Mentone, Hotel dy Louvre, DecemYgr 30, 1891 
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ON THE RELATION OF NATURAL SCIENCE 
TO ART! 


II 


T HERE 1s yet another direction in which art owes in- 
structive disclosures to the progress of photography 
In the year 1836, the brothers William and Edward Weber 
represented, in their celebrated work on the “ Mechanism 
of the Human Locomotive Apparatus,” a person in the 
act of walking, in those attitudes which, according to 
theoretical calculation, must occur successively duging one 
step Thence a strange fact became apparent At the 
beginning and end of each step, while the body rests for 
a short time on both feet, the pictures agree perfectly 
with the ordinary way im which painters have been 
accustomed to repiesent walking persons But during 
the middle of the step, while one foot 1s swinging past 
the other, the effect 1s highly eccentric, not to say ludi- 
crous , the individual appears to be stumbling over his 
own feet like a tipsy fiddlei, and nobody had ever been 
seen walking in such a way On the last page of then 
book, the brothers Weber piopose to test the correctness 
of their diagrammatic figures by the aid of Stampfer and 
Plateau’s stroboscopic disks, in the shape of Horner's 
Deedaleum,? which has, strange to say, returned to us 
from America as a new invention, under the name of 
“‘zoetrope” or even “ vivantoscope”, but whether the 
proposal was carried out or not, does not appear 
However, William Weber lived to see his assertions 
thoroughly justified almost half a century later by ın- 
stantaneous photography It was first put into practice 
in 1872 by Mr Eadweard Muybridge at the suggestion of 
Mr Stanford, in order to fix’ the consecutive attitudes of 
hoses in their different paces The result was the same 
as m Weber's diagrammatic figures, pictures were ob- 
tained which nobody could believe tohave seen in reahty 
On photographs of street life and processions the camera 
frequently surprised people in attitudes quite as odd as 
those eattributed to them by the brothers Weber on 
theoretical grounds The same ıs the case with the 
remarkable series of photographs of a flying bird during 
one beat of its wings, obtaiħed by M Marey with his 
photographic gun 
The explgnation 1s known to be as follows An object 
in motion, the speed of which varies periodically, leaves 
a deeper and more lasting impression on our mind in 
those positions which it occupies longest, while the 
impression 1s fainter and more fleeting in those through 
which ıt passes quickly Apart from all knowledge of 
this law, a painter would never repiesent a Dutch clock 
in æ cottage with the pendulum at the perpendicular, as 
every Spectator vould inquire why the clock had been 


* An Addiess delivefed lw E du Bois Reymond, MD, FRS, at the 
annual meeting of the Royal Atademy of Sciences of Berlingn commemora- 
tion of Leibnitz, on July 3, 1890 Translated by his daughter’ This Address 
was first printed m the weekly reports (Szégengsberzchte) of the Berlin 
Academy, thenin Dr Rodenberg’s Deutsche Rundschaz, and lastly it was 
published as a separate pamphlet by Veit and Co, at Leipzig, 1892 Con 
tinued from p 204 

a Philosophical Magazine, January 1834, ard Series, vol u,p 36 
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stopped The pendulum, having swing 1h one direction, 
necessarily steps for a moment while prefaning to return 
in the other, and consequently its djverging positæn 1s 
wore vividly stamped on our minds than tho$e during 
which ıt passes through its positiorPofrest with a maximum e 
of speed Precisely the same thing occurs with the alter- ° 
nately swinging legs of a man during, the act of walking , 
the body remains longest ın the position in which both 
feet support it, and shortest in that durfhg which one 
foot swings past the other We thereforg receive scarcely 
any impression from the latter series of attitudes We 
imagine a walking person, and painters accordingly 
represent him, in the interval between two steps, with both 
feet touching the ground ° 2 

In the case of a running horse, however, particular 
circumstances intervepe However rapid Re succession 
of instantaneous photographs, we never obtain the gisual, 
image of a racing horse such as it appears in large 
numbers m the piint-shops at the racing season, and stich 
as we suppose we actually see ın realty It 1s different 
in the case of man, there among pictures obtained 
methodically or by chancey which have, so to speak, never 
been perceived by the naked eye, some will always occur 
which agree with the usual aspect of a walking person 
The difference consists in this, that ın a racing horse the 
interval of time, during which the fore-lezs remain*in 
complete extension, does not coincide with that during 
which the hind-legs are fully extended Both these posi- 
tions prevailing ın our memory, they are subse yently 
blended into the traditional picture of a racehorse, Atrea 
instantaneous photography figes theng successively 
Consequently the traditional picture eis wrong, and 
exhibits the horse in a position through which it dges® 
not even transitorily pass 

In the year 1882, an illustrated American paper brought , 
out a picture of a steeplechase, in which all the horses are 
copied from Muybridge’s photographs, in attitudes only 
visible to a gapid plate This ingenious sketch was tom- 
municated to us by Prof Eder in Vienna, m a pamphlet . 
on instantaneous photography, and a stranger spectdtle 
cannot well be imagined The „correctness . of these 
apparently wrong pictires can, however, be proved .by 
realizing the idea originally suggested “by the brothers 
Weber, and integrating into a general impression the 
periodical motion which has been resolved, as ıt were, 
into differential pictures ‘This 1s done by gazing in the 
deedaleum at a series of photographs taken at sufficiently 
brief intervals from an object in periodical motion, or 
iftummating or® projecting ıt momentarily during its 
rapid flight past the eye The latter method has been 
put into practice by Mt Muybrdge himself in his 
“ zogpraxiscope,” and with us ın the electric stroboscope 
by Mr Ottomar Anschutz, a most skilful handler of instan- 
taneous photography In both instruments we see men 
and hor€es reduced to her natural mode of walknitg, 
running, or jumping—with one exception The speed 
with which the shts of the deedaleum pass before the 
eye, or the period during which each pigture 1s 1fbuminated, 
being exactly the same for the whole series, the general 
effect produced is somewhat difterent fiom what ıt would 
be in real life On the whole, however, the position 
in which both feet are touching the ground, prevails, be- 
eause the motion of the legs slackens when approaching 
this position, so that the pictures follow each other more 
closely and almost coincide 

The series of instantaneous photographs taken by Mr 
Muybridge and Mr Anschutz from an athlete, during the 
performance of a muscular effort, are an inexhaustible 
source of instruction to Students of the nude Mr 
Anschutz’s stroboscope exhibits a stone- and a speai- 
thrower m all the different stages of their violent action 
their muscles are seen to swell and slacken, until finally 


„the missile 1s represented after its discharge, as ıt cannot 


move @ny faster than the hand in the act of huling it. 
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Animal pantys will find equally usefvl the instantaneous | source of admurgtion to sanatomists Such as Prof * 
photographs which Mr Muybridge and® Mi Anschutz | Henke and sPiof. von Biucke? Has not piovigon 
hav8 obtained from dgmestic and wild animals ° been made by all Governments that methodically en- 
Even*on bieakers in a stormy sea the camera has been | courage art, to afford to students an® opportunity of” 
. employed with suprfsing success In making use of | trainingthe eye on theedead subject to notę what they 
these photographs, paiaters should, however, remember | will hav® to distigguish undeg the living skin? pave e 
that the human eye cannot see the waves as a rapid | net three successive teachers, who *afterwardsgbecame 
plate does, and beware of producing a picture which in | membeis of thise Academy, been intrusted wifh this 
», certain respects would be quite as incorrect as the clock | important duty in Berlin? Finally, do we not possess 
which appears to have been stopped, o1 the man stumbling | excellent compendiurys of anatomy specially adapted to 
* ever his own feet the use of artists? ä 
* Finally, the traditional representation of lightning in And yet the most 1enowhed English ait critic of the 
« the shape of a fiery zigzag has been recently proved by | day, who ın his country enjoys the ieputation and 
Mr Shelford Bidwell, on the evidence of two hundred | veneration of a Lessing, and who lays down the law with 
instantaneous photographs, to be just as wrong as the tra- | even more assuramce—Mr John Ruskin—explicitly forbids 
ditional picfwre of a racing horse » Mr Eric Stuart Bruce | his pupils the study of anatomy in his lectures on 
e © endeavours to vindicate the zigzag by taking it for a | “The Relation of Natural Science to Art,” | given before 
weflection on cumulus clouds ,} it 1s, however, difficult to | the University of Oxford Even in the preface he de- 
understand how its sharp angles can be accounted for in | piores its pernicious influence on Mantegna and Duer, 
this way as contrasted with Botticelli and Holbein, who kept 
Pyof von Brucke has devoted a special essay to the rules | free from it “The habit of contemplating the anato- 
for the artistic rendering of nfotion, which, together with | mical structure of the human form,” he continues, “is 
the laws n the combination of colours, have at all times | not only a hindrance but a degradation, and has been 
been unconsciously followed by the great masters essentially destiuctive to every school of art in which it 
A cultivated and artistically gifted eye, supported | has been practised” According to him, it misieads 
by sufficient technical knowledge, was always able to | painters, as for instance Durer, to see and 1epresent 
compose genuine works of art in pnotography, as Mrs | nothing in the human face but the skull The artist 
Cameron,long ago proved In our days, Dr Vianna de | should “take every sort of view of animals, in fact, 
Lima, has showne how this branch of art has been: except one—the butchers view He is never to think of 
advanced and extended by instantaneous photography | them as bones and meat” 
It contributesea solution to Contis question in*Lessing’s It would be waste of time and trouble to refute this 
“Emila Galotti”—-whether Raphael, had he been born | false doctrine, and to set forth what an indispensable aid 
* without hands, would not the less have been the greatest | anatomy gives to artists, without which they are left to 
of painters The photographic plate has been descnbed | grope in the dark It 1s all very well to trust one’s own 
æ as the tiue retina of the philosophe: , and one might | eyes, but it 1s better still to know, for instance, how the 
add, of the artist, if ıt were not unluckily almost colour- | male and female skeleton differ, why the kneecap 
blind Unforgunately, theoretical reasons which experience | follows the direction of the foot during extension, and 
will hardly contradict render ıt highly imerobable tha#| not during flexion of the leg , why the profile of the upper 
e athe expectations still entertained by artists and the | arm during supimation of the hand differs from that 
» general ‘public, with regard to photography in natural | during pronation, o1 how the folds and wrinkles of the 
colours, will ever be realized face correspond to the muscles beneath Campe’s facial 
*Whether photography does not act unfavomably on | angle, though superseded for higher purposes by Prof 
the reproductive arts, such as engraving, lithography,and | Virchow’s basal angle, still reveals a world of information, 
woodcutting, by taking their place to an increasing | It 1s hardly conceivable how, without knowledge of the 
extent, remaing to be proved Its fidelity 1s certainly | skull, a forehead can be correctly modelled, or the shape 
such as, in a certain sense, to lower the value of the | of a forehead such as that of the “Jupiter of Otricoli ” or 
original drawings of” old masters, by making them | the “Hermes” be nghtly understood Of course fanciful 
common property An exhibition, arrgnged by one of | exaggeration of anatomical forms may lead to abuse, as 
our art-dealers several years ago, of the best engravifgs | 1s frequently the case with Michael Angelo’s successes , œ 
of the “ Madonna della Sedia,” together with a photograph | however, there 1s no better remedy against the Michael 
from the original, fir$t opened® our eyes to the extent to Angelesque manner than earnest study of the real e» 
which each master has embodied in his copy hw own | Finally, a superficial knowledge of compaiative anatomy 
individual conception But even were phgtogiaphy to | helps artists to avoid such errors as an illustrious master 
cause such a retrogression in the reproductiye arts, of | once fell into, whogave the hind-deg ofa horse one foint too 
Whar importance would that be, compared to the ım- | many, or such as amuses naturalists in the crocodile ot 
° measurable services which, as a means of repfduction | the Fontaine Cuvier near the Jaidin des Plantes, which , 
itself, ıt renders art, by dtsseminating the knowledge and | turns its stiff neck so far back that the snout almost 
enjoymerft of artisti@ work of all kinds and periods? No | touches the flank 
one can fully estimate and appreciate what ıt has done to We aie, however, less surprised at Mr Ruslein’s opinions, 
beautify and enriqh our life, whcse memory does not | on learning that he similarly prohibits the study of the 
reach back into those, as 1% were, piehistoric times, | nude It 1s to be confined to those paits of the body 
“when man did not yet travel by stedm, write and speak | which health, custom, and decency permit to bg left un- 
¢ by lightning, and paint with the sunbeam ” è | covered, a restriction which certainly renders anatomical 
Is it credible, after all this, that there can be any need | studies somewhat superfluous [tis satisfactory to think  , 
of mentionmg the benefits derived by ait from the | that decency, custom, and health allowed the ancient 
study of anatom? Has not the “Gladiator” of the Palazzo | Greeks more liberty ın this respect Fortunately% the 
Borghese given rise to the conjecture that, there were | English department of the Berlin International EShibition 
anatomical mysteries among the Greek artists, as the | four years ago has convinced us that Mr Ruskin’s 
only means by which they could have obtamed such | dangerous paradoxes do not yet Generally prevail, and 
. complete mastery of the nude? Was it not through ın- | that we arë free to forget them ın our admuation of Mi 
cessant anatomical studies that Michael Angelo acquired | Alma Tadema’s and Mr Herkomer’s paintings Nor 
the knowledge necessary for the unprecedented boldness | could Mr Walter Crane’s charming illustratigns, the 


of his attitudes and foreshortenings, which are, still a 
kad 





x “The Eagle's Nest Pen Lectures on the Relation of Natural Science 
zt NATURE, vol xlu pp x37 and 197 to Art ” 1887 e 7 e 
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"delight of ourmurseries, have been produced without dis- 
regard of Mr Ruskin’s preposterous octrige 
{n the same lecture Mr Ruskin opposes with the 


e utmost vehemgnce the theory of evolution and natural 


selection, and the zesthetic rule founded on 1t, acgording to 
which veitebrate animals Koad not bẹ represented with 
mof% than four légg, “ Cn any law bê conceived,” hesays, 
“more®*arbitrary, or more apparently causeless? What 
strongly planted three-legged animals there might have 
been ! what systematically radiant five-legged ones! what 
volatile sta-wingedeones ! what cir§umspect seven-headed 
ones! Had Darwinism been tfue, we should long ago 
have spht our heads in two with foolish thinking, or thrust 
out, from above our covetous hearts, a hundred desirous 
arms and clutching hands, and changed ourselves into 
Briaiean Cephalopoda ” 

Obviously, this false prophet has noenotion of what in 
morphology 1s called a type Can it be necessary to 
remind a countryman of Sir Richard Owen and Prof 
Huxley that the body of every vertebrate animal 1s based 
on a vertebral column, from which it derives its name, 
expanding at one end into a skull, reduced to a tail at the 
other, and surrounded before and behind by two bony 
girdles, the pectoral and the pelvic arches, from which 
depend the fore and hind limbs with their typical joints? 
The very fact that paleeontology has never known any form 
of vertebrate animal to depart from this type isn itself 
a striking argument in favour of the doctrine of evolution, 
and against the assumption of separate acts of creation , 
there being no reason why a free creative Power should 
have thus restricted itself So httle will Nature deviate 
from the type once given, that even deformities are traced 
back to it by teratology They are not 1eally monstrosi- 
ties , not even those with a single eye in the middle of the 
forehead, which Prof Exner takes to be prototypes of 
the Cyclops, Flaxman being certainly mistaken ın repre- 
senting Polyphemus with three eyes—two normal onès 
which are blind, and a third in the forehead Real mon- 
strosities are those winged shapes of Eastern origin, 
invented by a riotous fancy while art was im its child- 
hood the bulls of Nimrid, the Harpies, Pegasus, the 
Sphinx, the griffin, Artemis, Psyche, Notos of the Tower 
of Winds, the goddesses of Victory, and the angels of 
Semitic-Christian origin A third pan of extremities, 
(Ezekiel even admits a fourth) 1s not only contrary to the 
type, but also irrational in a mechanical sense, there being 
no muscles to govern them In the “ Fight with the 
Diagon,” Schiller has happily avoided giving his monster 
the usual pan of wings, and in Retzsch’s illustrations its 
sWape agrees so far with comparative anatomy as to recall 
a Plesiosaurus or Zeuglodon returned to life and changed 
into a land animal , indeed, the resemblance between those 
animals and the mythical dragon has led to the question 
whethg: the first human bemgs might not have actually 
gazed upon the last specithens of those extinct animal races, 

An abomination closely related to the winged beasts are 
the Centaurs, with two thoracic and abdominal cavities, 
and a double set of viscera , the Cerberus and Hydra, with 
several heads on as many necks , and the warm-blooded 
Hippocamps and Tritons, whose bodies, destitute of hind 
limbs, end in cold-blooded fish-—an anomaly which already 
shocked Horace If they had at least a horizontal tail fin, 
they maght pass for a kind of whale The cloven-footed 
Faun ts less ıntolerable , from him our Satan inherited his 
horns, pointed ears, and hoofs, on account of which Cuvier, 
in Franz von Kobell’s witty apologue, ridicules him as an 
inofiengive vegetable feeder The heraldic animals, such 
as the double eagle and the unicorn, have no artistic pre- 
tensions, and their gistorical origin entitles them to an 
indulgence they would Stherwise not deserve e 

Itis a remarkable instance of the flextbility of our sense 
of beauty that, though satmated with morphological 
principles, oureeye is no longer offended by some of these 
monstrosities, such as the winged Nike and the angels , and 
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it would perhaps be pedantic, oprttunly meffectual, to 
entirely condemn these traditionaPand mote or less sym- 
boligal figures, though in fact the greatest masters @f the 
hest epochs have made very slight use of then? There 
are, however, hmits to our toler€tion 
occu in our Gigantomachia, with thighs turning half-way 
down into serpents, which consequently reste not upon two 
legs, but upon two vertebral columns ending ın heads and 
endowed with special brains, spinal cords, Rearts, and m- 
testinal canals, special lungs, kidneys, and sewse-organs— 
these are, and always will be, the abhorrence of ever 
morphologically trained eye 
sculptors of Pergamon surpassed their predecessors of 
the Periclean era in technical ski¥, they were certainly 
second to them im artistic refinement, Perhaps they 
should be excused on fhe plea that traditran*bound them 
to represent the giants with serpent legs The Happo- e 
camps and Tritons, with horses’ legs and fish-tails, which 
disfigure our Schlossbrucke, date from a period in which 
classical taste still reigned supreme, and morphological 
views were still less widely diffused than at present. 
Let us therefore pardone Schinkel for designing or at 
least sanctioning them, as well as the winged horse and 
griffin on the roof of the Schauspielhaus, for which he 
must also be held responsible But our indignation 1s 
justly aroused when a celebrated modern painter depicts 
with crude realism such misshapen male and female 
monsters wallowing on rocks, or splashing abgut in the 
sea, their bodies ending in fat shiny salmon, with the 
seam between the human skin and the scaly® cover 
scantilys disguised Such ulgramarine, marvels are 
worshipped by the crowd as the creamons of genius, 
then what a genius Hollen-Breughel must have been! © 
Curiously enough, the inhabitants of the caves of 
Périgord, the contemporaries of the mammoth and 
musk-ox ın France, and the bushmen whose paintings 
were discovered by Prof Fritsch, only represented as 
faithfully asgpossible such animals with which they ‘were 
familiar , whereas the Aztecs, a people of comparatively. 
high civilization, mdulged in fancies of more tian 
Eastern hideousness _It would almost appean as if bad 
taste were associated With a middle stage of culture. 
With regard to the teaching of anatofhy m schools of 
art, the above proves that ıt should not be confined to 
human osteology, myology, and the doctiine of locomotion 
alone, but that it should also endeavour—and the task 
is not difficult—to famiharize ‘the student with the 
fundamental principles of vertebral morphology 
*Botanists sholild in their turn pont out such violations 
of the laws of the metamorphosis of plapts as must, no 
doubt, frequently strike tifem in theacanthus arabesques, 
palmgttos, rosettes, and scrolls, handed down to us from 
the ancients From obvious reasons, however, these 
cannot affect them as painfully as malformations of men 
and anufials, being in themselves repulsive to natural 
feelings, would the comparative anatomist Moreover, a+ 
beneficial revolution has recestly taken place in floral 
ornament The displacement of Gothic ast by the 
antique during the Renaissance had led to a dearth of 
ideas in decorative ait The righ fancy and naive 
observation of nature, displayed upon the capitals of 
many a cloister, had gradually given way to a fixed con- 
wentionalism, no longe: founded on realty Rauch, at 
Carrara, in search of a model foi the eagles on his 
monuments, was the first to turn to a golden eagle, 
accidentally captured on the spot, instead of to one of 
the statues of Jupiter It was then that, towards the 
middle of hẹ century, decorative art began to shake 
off its fetters, and, combining truthfulness with beauty, 
returned to the study and artistic 1epioduction of, the 
hying plants with which we are surrounded In this 
respect the Japanese had long ago adopted a better 
course, and to them we have since become indebted for 
Thus highly welcome additions were 
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rade fo the decoratien of our homes, and the ornaments | 
of female dresg. : 
In dhe direction, however, it will be obServed that men 
of stienge readMy+dispense with a strict obsefvatien of 
the laws of nature in art, at the risk of being charg@d 
“with inconsistency. In works of art, both ancient and | 
modern, flying and soating figures occur in thousands. | 
‘These, no ddubt, An against the omnipotent and deeply 
felt laws of ggavity quite as much as the most loathsome | 
creations of a depraved imagination against the principles 
of comparative*anatomy, familiar only to a few adepts. 
Wevertheless they do not displease us. We prefer them 
without wings, because wings are contrary to the type, 
nd could be- of no úse to them without an enormous 
muscle. Bet we do not mind the Madonna 

































“ Ezekiel’s 
less acceptable. 
s Gods flying to 





{eling to atavism in a 
1 a fish-period in’ the 
n, seems rather far-fetched. And do 
and aspect of a skater come much 
nearer to flying or soaring than those of a swimmer? 
Another remark of Prof. Exner, which had also 
occurred to me, appears more acceptable. It is, that 
under especially favourable bodily condjtions we experi- | 
ence in our dreams the delicious illusion of flying. Esr | 
i “in eachssoul is bornehe pleasure 
Of yearning onward, upward, and away, 
When o'er onr heads, lost in the vaulted azure, 
The lark sends down his flickering lay, 
When over crags and piny highlands 
The polsing eagle slowly soars, 
Aod over plains and lakes gnd islands 
The crane sails by to other"shores,” 1 












e 
. e 
Who'would not long, like Faust, to. soar out and away | 
towards the setting gun, and to see the'silent world bathed 
im the evening rays of eternal light far beneath his feet? 
And when we long {pr anything, we love to hear of it, and 
to see it brought before us in image. Our desire to rise into 
the ether, and our -pleasurein “ Asceftsions” and similar 
representations, are further enhanced by the ancient belief 
of mankind in the existence of celestial habitations for 
the blessed beyond the starry vault; a belief which 
Giordano Brunoput an end to, though not so thoroughly 
» but that we are constantly forgetting how badly we should 
- fares were we actually to ascgnd into those @ast, airless, 
‘icy regions, which even the swiftest eagle would take 
yeqrs to traverse before alighting on some probably 

















| altogether in subjects such as the theory of colours, 


| are Buffon and Bernardin 
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. e . 
ask: What have sculpture and painting keen able to de 
for science in retu@n for its ‘various services? With the 
exception of €xternal work, such as the representing of 
natural objects, not ntuch else than the results obtained 
by painters as to the composition and combination’ of ® 
colours, which, however, have not exercised as ‘strong 
an influence on chgomatics as wiusic oneacoustics. et is e 
known that the Greeks possessed a c&non of thespropor- 
tions of the humar? bar attributed to Polycletes, which, 


| as Prof. Merkel recently objected, unluckily only applied 


to the full-grown framg, to the detrimgnt of many ancient 
works of art. The blanlewgs not systematically filled ‘up 
till the time of Gottfrigd Schadow. This canon has 
since become the basis of a most promising branch of | 
anthropology—anthropometry in its application to the 
human races. © 

If the definition of art were stretched so far as toin- 
clude the power 6f thinking and conceiving artistically, 
then indeed it would be easy enough to find relations 
and transitions between artists and. philosophers, though, 
as we remarked at the beginning, their paths diverge 
so completely. But it is not.so certain that. natural 
science would necessarily be benefited by an artistic con- 


imagination between certain organic forms, such as the 
structure of plants or vertebrate animals; but it fails 





because it stops short at the study of what are supposed 
to be primordial phenomena, instead of analyzing them 
mathematically and physically. Prof, von Brücke subse- + 


| quently, by the aid of the undulatory theory; traced. to 
their physical causes the colours of opaques om which 


Goethe founded his theory of colours, and which to this 
day have tended rather to darken. than to enlighten 
certain German intellects. The difference between artistic 
and scientific treatment becomes very evident in this 
example. 

Nevertheless, it cannot be denied that artistic feeling 
may be useful to scientificymen. There is an æsthetic 
aspect of experiment which strives to impart to it what 
we have termed mechanical beauty ; and no experimenter o 
will regret having responded te its demands as far as was 
in his power. Moreover, the transition from a literary to a 
scientific epoch in the intellectual development of nations 
is accompanied by a tendency to brilliant delineation of 
natural phenomena, arising from» the double influéace of 
the setting and the dawning genius. Instances thereof 
Saint-Pierre in France, and 
Alexander von Humboldt in Germany, who, to. his ex- 
treme old age, remained faithful to this tendency. In 
the course of time, this somewhat incongruous mixture of 
styles splits into two different manners. Popular teach- 
ing preserves its ornamental character, while the results 
of scientific research only claim that kind of beauty which 
in literature corresponds to mechanical beauty. In this 
sense, as I long ago ventured to indicate here on a similar 
occasion, a strictly scientific paper may, in tasteful hands, 
be made as finished a piece of writing as a worl of 
fiction. To strive after such perfection will alway% repay 
the trouble to men of science ; for it is he best means of 
testing whether a chain of reasorin$, embracing a series 
of observatfons and conclusions, is faultlessly complete. 


uninhabitable sphere. : ° And this kind of beauty, which often graces, uncon- 
We are now inclined to reverse the question, and to | sciously and unsought for, the utterances Of geniys, will 
* Translation of Goethe's “ Faust,” by Bayard Taylor. e «| no doubt be also found to adorn Leibnitz’s writings. 
* 
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CHRONOPHO@OGRAPHY, OR PHOTOGRAPHY 
AS APPLIED TO MOVING OAJECTS.' 


puis subject forms the basis of a very interesting 
el article, in tte Revue Générale des Sciences, by Prof. 
xplains a new method for the anabysis of 
«he movements of variouy bodies that are und@r con- 
sideration, more especially in biological than in physical 
science. _ Our readers may rergembef a book that ap- 
peared i$ the year 1882, entitled “ The Horse in Motion,” 
published under the auspices of a ag Stanford. Mr. 
Stanford, wishing toStudy the ręļative positions of the 
feet of horses in rapid motion, mmapicres Mr. Muybridge, 
who was then noted as a very skilful photographer, to 
carry out a series of experiments. The success which 
rewarded their endeavours revealed so mach that seemed 
of importance, 
study of the subject, 
Dr. J. D. B. Stillman, 
taking. 

The method the last mentioned adopted was very 
similar to that employed later by Mr. Muybridge, the 
differences being that he only made use of one series of 
cameras, and that the plates were exposed by the break- 
ing of threads by the moving object. The revolving 
disk was also in vogue then, for taking movements of 
running dogs, flights of birds, &c., only it was not used 
to obtain the movements of the horse, as it was Found 
extremely difficult to set the apparatus in motion at the 
exact moment required, and to regulate it to the speed of 
the horse. 

It is important, next, to refer to the results obtained by 
Mr. Muybridge in his later experiments, carried out at 
the University of Pennsylvania, which were published in 
a large book containing all the series of photographs. 
The Blowing is a brief account of the method he used. 

It consisted in the employment of three batteries, each 
containing twelve cameras. The object of working with 
éhree batteries was to enable him to obtain photographs 
from three points of view simultaneously, and the manner 
in which he arranged them was as follows. One battery 
was set parallel to the track along which the object to 
be photographed moved, so that its image would be 
formed on each plate successively as it passed before the 
lenses; and since the distance between the object and 
each camera was constant, only one focus was required. 
Placed at right angles to this track, and directed up and 
down it, were fixed po aad the two other batteries, 
and the cameras in these were $o adjusted as to have in 


Marey, who 


and with this intention employed 
to whom he intrusted the under- 


© gheiggield of view the same series of positions as seen in 


the first battery, only of cousse from two different stand- 
e points; but since in this case the distance between the 

object and the cameras was always varying, each of the 

latter had to be specially adjusted for its own focus. 

The iastantaneous shutgers of all the cameras were 
connected by wires to a set of twelve metal studs situated 
on the circumference of a disk, each stud being fastened 
to a set of three wires, each 8f which comes from the 
first camera in each battery, the second set from the 
second cameras, and so on. 

A second disk, placed close by, and carrying a brush, 
was made to rotate, the brush coming in contact with 
each of the studs in turn. By this means, a series of 
currents Was sent to these groups of three cameras inter- 

-mittently ; and, as each contact was made, three shutters 
were simultaneously released—one in each of the series 
—giveng a group of three synchronous pictures of the 
object thit was moving on the track, showing the fore, 
hind, and lateral Views. 

One of the first a@epts of Prof. Marey consisted 
in placing on each foot of the moving aninml elastic 
cushions, which were connected with, a chronograph by 

* We are obliged x the editor of the Revue Générale des Sciences for 
permission to use the illustrations reproduced in this article. 
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means of flexible tubes. As each fgoj came in chħtact 
with the ground, a record of the inpact ka obtained, 
from which interêsting results were teduced relating to 
the pegiliarities of the succession of estepspand the tinge- 
intævals separating them. a s 
Having referred above to the earfer experiments, we 

will now mention the very recente work carried out by 
him. The method that he here adopts diffess consider- 
ably from his first endeavour, and also from that em- 
ployed by Muybridge and Stillman. Insted of using 
many cameras, and therefore many plates, be works with 
one camera and one plate, and it is on this plate that he, 
produces his serées of photographs. The objects that he 
wishes to study move in front of a dark background, 
which is situated directly opposite the camera. Fitted 
to the camera is a large disk with openings in it, and 
which is capable of quigk or slow rotation ip % vertical 
lane. i 
j During the passage of one of these openings before the 
lens, the moving object has its image cast on the photo“ 
graphic plate, and is there recorded: as soon as the 
aperture has passed, no light can fall on thè plate usti 
the next opening comes opp@site. As soon as this arrives. 
another picture is taken in the same way, but, dufing the 
interval that has just elapsed, the object, having changed 
its place, forms its image naturally on another part of 
the plate. By continuing this process, one can easily seë 
that, on the plate being developed, a series of successive 
images will be seen extending from one side to thg other. 
«With a very slow-moving object, thise method oat 
be applied so well, unless an intermittent rotatio& be 
given to tht disk, as we should hawe a serie of overlap- 
ping images quite undistinguishable frone one another. 
The following illustration (Fig, 1) is an example of a 





Fic. 1.—Arab horse at full gallop. ° 
. 


picture obtained by using a continuously revolving disk. 
Between each expdsure it will be seen that the horse has 
not even travelled its own length, but only a little over 
half, so that the mingling of all the *mages results in a 
pictureghat is useless for purposes of study. The ques- 
tion which wag raised from such results as shown in the 
above figure may be formulated thus: How is it possible 
to reduce the surface of the object, and yet be able to* 
record the movements of its principal members photo- . 
graphically? The following very artful device, which is 
shown in the next illustration (Fig. 2), exempléfies the 
manner in which Prof. Meyer solved the question. By - 
dressing the object in black, employjng a dark back- 
ground, and placing on thg members, the movements of 
which he wished to mvestigate, white lines and spots, he 
was able to increase the number of exposures per second 
without introducing overlapping, and to record the suc- 
cessive positions taken up by them. 

We must mention here that the experinfents were only 
carried out with a man as object; if a horse had been 
taken, it wou have been necessary to have dressed iten 
black, and to have put the distinguishing marks on e¢ther 
one of the fore or hind legs, and not on both at once ; 
otherwise there would have been two complete series of 
images recorded on one plate at the same time, and over- 
lapping each other. 
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" In another illustration we havean interesting sef of atti- » being pHotographed in a given timg is ver} largely ji? 
u les Assumed My a rhing man dressed in this costume | creased, while the overlapping is only slighyy apparent. . 
: ge e? l . | Another case is tht shown én Fig. 4, which represents 
| a man jumping The several phases of movement. agë 
e | here also well discernibfe, and the images were recorded 
@ at the rate of twenty-five per second. 
Although the method employed above suited admirably 
| for such purposes at ye have mentioned, yet Prof Massy + 
found that he could ngt use it without modification,gtor all 
| the cases to which h€ Wishecdto apply it. The apparatus 
which he then constructed, and of which a com lere des 
| tailed account is given ighis article, is sown in Figos and 
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| Pig. g-~Tmages of a runner, showing. the white marks. which represent the 
®  auitudes of the principal members. Chronophotography on a fixed 
. plate. 


“| differs in many particulars from the former one, the chief 
characteristic about it being that films are employed 
| which are capable of rapid lateral movement. By means 
| ofthis moving film it is possible to obtain, in a very short 
_ space of time, a. large number of separate. pictures, for, 
s during each. exposure, a new: part of the film is brought 
| opposite the lens of the. camera, held there, and then 

: oo 8... 2) slipped along. The apparatus itself ig of a most ingenious. 
ib voin passing construction, and the three most important parts consist 

"arn o% ‘one foot 2 f paris th eniya Ofa driver, a clamper, and am elastic armo | ee 

‘o phase ; oe L In the figure, L-represents the driver, and it is due to 

: its action that the motion: of the paper is produced yit 

consists of a,wooden cylinder, the surface of which is 

round which the band of 





(Fig. 3), The lives in the figure indicate the sequence | ; 
of positions in which the above-mentioned distinguishing | covered with india-rubber, and 
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Taken on a fixed plate (twenty-five images r goon®. 







bd 
of the phases of a running high jump. 
. 


marks are found at each exposure ; and the resultihg | paper passes when nade to travel from one bobbin to. the 


diagram also shows that the number of images capable of | other. £ K 
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e Jn the case of the Samper, marked c’ in the drawing, | Jodoce, . . . passing on “to scorpjpns and spiders, and 


its action is t@ press the paper agaigst the side of the 
chamber during each exposure, and this is earried out by 
means of a series of cams placed of a small circular hori- 
It might be supposed that, with 
very short exposures obtained by means of a very rapid 


e shutter, thé clamper woulg be found qpite unnec&sary, as 


the horizontal distance traversed by the band of paper 
. e ° 
during an exposure would be practfoally m7, or at any 


raje small enough to produce no visible effect on the 


| 


then to shrimps, lobsters, . . .” , Š 

Although, at*the first glance, onè cannot quite Ste how 
Muypridge’s principle, or, at any gate, @slight chare of 
i@ could be applied to interpret the gait of the céntipede, 
yetin Prof. Marey’s instrument 
hope, find just the kind of apparatus to carry out the 
various suggestions to which he referrede In fact, the 
instrument has already been employed en producing 


pictures representing aquatic locomotion and the follow- 
. . 










































































Fic. 5.—The chamber in which the images are formed, with the lid raised. ; 
“tively; 7, 7, 7, small rollers pressing the film on the cylinders; t, the driver, with its 
i hinged motion. ‘The dotted lineindicates the path of the 


the image ; v, ground glass wit r 
produces the intermittent action of this band. 


picture produced ; but this is not the case, for Prof. 

Marey says that by experience the only good images, 

obtainable were made with the use of the stop. { 
Owing to the quickness of the action of the driver, 


“and the instantaneous blow given by the clamper to the 


paper at each exposure, an elastic arm is made to come 
into play to relieve the paper of any strain or force to 
which it may be subjected. A ; 

‘= Many readers may remember the very interesting 


Fic. 6.—Medusa swimming horizontally, 


article ina former number of NATURE (vol. xl. p. 78), 
written by Prof. Ray Lankester, relating to the Muybridge 
photographs. Towards the end he says: “ For my own 
part 1 should greatly like to apply Mr. Muybridge’s 
cameras, or a similar set of batteries, to the investigation 
of a phenomenon worg puzzling even than that of ‘the 
galloping horse’ I allud@to the problem of ‘ th¢ running 
centipede.’” He then goes on to say; “I am anxious to 
compare jwith these movements the rapid rhythmical 


actions pf the parapodia of such Chætopods as Phyl- | this way, 
e . 
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M and k are the drums on which the filmsare rolled off and on respec- 
peny cylinder; F, the@perture for@the admission of 
and of film ; c’ and c, the clamper @nd its cam, which 


ing illustration (Fig, 6) shows a Medusa swimming, while 
Fig. 7 shows the phases of movement that a star-fish 
undergoes in order to turn itself over. E 

e The interesting point is displayed in the last four pic- 
tures of the series. Counting from the bottom, No: 
shows the position just before one of his “ rays” leaves 
the ground and just when he begins to grip itwith the 
other two; having this grip, he 1s able tg dispense with 
the use ofthe other ray, and so raises the other three as 


whilst moving away from the apparatus (nggative). 


. 
shown in No. 6. No. 7 illustrates the position of unstable 
equilibrium as obtained by means of the preceding move- 
ments, while the last one exemplifies stable equilibrium 
again. 

The time eccupied in the above evolutions is note$o 
short as may be supposed, bħt lasts sometimes from ten 
to twenty minutes, the intervals in time between two of 
the above pictures being about two minutes, 

he movements of the eel have also been studied in 
and the series of movements represented in 
e 


rof. Lankester will, we ®, 
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Fic. 7,—Series of phases performed by a star-fish in turning itself ovgr. 


Fig. 8, illustrating an eel swimming horizontally, brings 
out clearly the wave produced by the effect of the ut- 
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dulatory movement of the body? propagating from the 


head to the tail. @ . . 

In observiwg the movements of many other diffegent 
species of serpents, bòth in and out of water, Prof. Marey 
says: “La reptation des uns et la natation des autres® 
présentent de grandes analogies avec la natation de 
Panguill®, mais apus ny avgns pas,trouvé la ême o 
régularité des mouvements.” . . 

But in the stude Sf thegnovements of objects as small 


/ ay ad 





ee 


Fic. 8.—Eel swimming in a horiz ntal plane. The horizontal line eo shows 
plainly the inclination of those lines which join the crests and troughs of 
the waves formed by the body, so thatthe velocity of progression of the 
animal is expressed by the inclination of the line oa, 


as these, Prof. Marey does not here conclude his obser- 
vations, but has constructed a special piece of apparatus, 
as shown in Fig. 9, for recording the movements of 
microscopical objects. The general working of this 
apparatus can be seen at a glance. C is the large 


condenser which concentrates all the light from some 
artificial source on to the small holder %, in which the 
The micrometer objective marked 0, 


object is placed. 



































Fic. 9.—Special piece of apparatus for studying the movements of micro- 
scopical objects. . 


is placed on the other side of this holder, but in, thé axis 
of the condenser. The micrometer hegd B regulates the 
distance of % from 0, and can be moved either by the 
rod mv, or by its milled head. e\8 important adjunct to 
the instrument is the microscope that is placed obliquely 
at the side of the camera; by its means, and by that of a 


small prism that can be placed in the axis of the light by ü 
simply pulling or pushing the knob P, the object about 
. m . 
- 
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o*be photographed can be ghserved just before exposure, | while on its upward bound the degease is‘also appar 
which insures the centrality of its image op the sensitive | perhaps not soemuch, on account 6f the ball apprdacl 
filh. . the camera. s > 


` 
The extensign of this branch of chronophotography, if Although we have not quite touched on ‘all thé subj 


taken up and developed, may be of great use tg medical ‘referred to in the very interesting Sirticle by Prof. Ma 
science, for many occurrences ‘happep whereesuch an | yet we trust we have given thesreader an idea of v 
app@ratus as tif above®would be ®valuable. One of kind of work has been guing on ine this direction, 
the examples done by this methodsig shown in Fig. 10, the methods that have been adopted to produce s 

e 





TGA m $ . 
F\G. ro.—Showing the movements of Vorticellæ. - The phases of movements must be read from left to right. 


and illustrates the movements of Vorticellze, which retract , good results. The branch that we look forward to b 
their stalks in spiral fashion. Many other preposals, | greatly extended is that in which the microscope ti 
not yet carried out, are mentioned by Prof. Marey, and | the prominent part. V 
include the production of photographs showing the move- e a 
ments of blood corpuscles in the capillary tubes, the |*— Sor 4 
intimate actions of the contraction of the fibre of the *SIR GEORGE BIDBELL A$RY. 
muscles, and the waves which pervade them . . 
Prof. Marey also applies chronophotography to move- WE greatly regret to have to record the death of 
George Biddell Airy, whose name has been fam 
| to the scientific students of more than one generation. 
died on Saturday evening last, in his ninety-first year. 
* | the summer he received by a fall an injury which rend 
,# surgical operation necessary. Although at the time 
seemed to be successful, he never really recovered f 
the shock to his system. . 
On October 31, 1878 (vol. xviii. p. 689), we publi 
a portrait of Sir Georg® Airy in our series of “ Scier 
Worthies,” and at the same time we gav® a full ace: 
of his work as a man of science. We need not 1 
therefore, do more than note the main facts of his ca 
He was born at Alnwick, Northumberland, on July 
1801, and received his early education at private sch 
in Hereford and Colchester, and at the Manche 
Grammar Scho#. In 1819 he entered Trinity Coll 
Cambridge, as sizar. Here he soon gave proof 
remarkable aptitude for mathematics, and in 1823 
| graduated as Senior Wrangler. In the following yea 
was efected a Fellow of his College, and in 1826 he bec 
Lucasian Pr@fessor of Mathematics. He was full oi 
thusiasm or experimental science and applied ma 
matics, and in 1824-25 hàd published papers on “ 
Lunar and Planetary Theories, on “The Figure.ct 
Earth,” on “The Undulatory Theery of Opsics,” 
“The Forms of the Teeth of Wheels,” and on “ Esc 
ments.” After his appointment to the Lucasian 
fessorship, he continued to make impéftant contribut 
| to the knowledge of.such Subjects, devoting himself 
5 especial ardour to the study of undulatory optics, w 
Fic. 11.—Series of positions taken up by a falling ball studied by chrono- | was at that time a new field of research. 
preg phy ons hae pale, He was elected Plumian Professor of Astronom 
1828, a position with which was associated the direc 
ment? $ objects in physical as well as in biological | ship of the Astronomical Observatory. Here 
science, but althangh several cases are mentioned, we | superintendeg the erection of several instruments, ar 
will only refer heresto the instance he gives of the falling | in accordance with the @xample set by Maskel 
ball (Fig. 11). ® k and followed by Bessel and Struve — introduce: 
The intervals between each image of the ball, alıhough thoroughly efficient system for reducing the observati 
different in space, are equal in time, ànd the illustration | which were printed annually. He also carried on t) 
brings gut clearly the gradual increase of the velocity ; retical studies. In 183r he published in the Transact 


NO. 1158, VOL. 45] . 
e 























: . . ` g á d ] | e ' B e : 
e . ity d N .° e ee * 
JANUARY 7, 1882] NATURE P 233 
y 2 ° a : -¢- 2- â === ae mae š - S 


s . . 

of the Cambridge Philosophical Society an important 

papereon “ Tite Ineq@ality of Long Period in the Motions 

of áe Earth gpd Venus” He wrote for the British 

Association 1 1842 a*most useful “ Report on the Recent 
» Progress of Astronomy,” and in 1833 prepared valuaBle 

papers on “ The Mass of Jupiter” 

When Mr, Pon the ‘sixth Astronomer-Royal, resigned 

his office in 1835, Lord Auckland, the First Lord of the 
Admiralty, appointed Piof Airy to be his successor, 
and on Jgnuary 1, 1836, the new Astronomer-Royal 
entered upon his duties, This was a position which 
+ accorded in all respects with Prof Aury’s wishes, and in 
the course of the long period during which he held it he 
not only maintained, but greatly increased, the fame of 
the Royal ObServatOry at Greenwich as one of the most 
important ecentres of astronomical investigation To 
him, the Royal Observatory owdll its equipment with a 
eseries of new instruments, all of which were made from 
His designs, while some were of his own ‘vention The 
first of these instruments—the altazimuth—was set up in 
1843, the obyect of the instrument being to secure that 
observations out of the merigian should be as accurate 
as obsesvations in the meridian The erection of this 
instrument led to1esults of much mmportance and interest 
in the observation of the moon Other instruments 
efected were a new meridian-circle, the reflex-zenith- 
etube (put ın the place of the Troughton zenith-sector), a 
new equatorial, an instrument planned to decide the 
questior? of the dependence of the measurable amount of 
sideeal aberration upon the thickness of the glass or 
other transparent material in the telescope, a double- 
image mucrofgeter, and an orbit-sweeper, designed for 
the detection of comets approaching perihelion passage, 
the time of which cannot be exactly fixed 

The observations were made at Greenwich with perfect 
regularity, reduced most carefully, printed, and placed at 
the disposal of all who were capable of using them We 
neéd scarcefy say that they are of enormous value to 
«astronomers z $ 
~The reduction of the Greenwich lunar and planetary 
observations from 1750 had been proposed to astronomers 
by Bessel as a task well worthy @f serious effort It was 
undertaken byeAiry in 1833, and completed ın 1848, and, 
as we have stated in our previous article, the reductions 
thus effected serve as the basis of the greater part of our 
present tables’ of the mations o: the moon and the 
planets He reduced various other series of observa- 
tions, and by his untiring activity stimulated competent 
students, both in England and elsewleere, to undertake 
kindred woik He also gladly undertook labours which 
were in other ways fittedeto advance astronomical 
science In 1842 he went to Turin to observe the total 
solar eclipse, and he went for a similar purpose to 
Gothenburg, in Sweden,in 1851 The eclipse expedition 
#o Spain in 1860 was organized by him, andeto his care 
was intrusted the equipment df the British expgdition for 
observing the transit of, Venus in 1874 

Soon after his appointment to the position of Astro- 
nomer-Royal, Afry proposed to the Government that 
magnetical and meteorological observations should be 
made at Greenwich , and in 1838 his scheme was adopted, 
the result being that a vast Aumbey of data haye since 
been accumulated We need only refer to such work as 
his useful experiments on the deviation of the compass in 
iron ships, his researches on the density of the earth 
by observatioss in the Harton Colliery, and his ın- 
vestigations In connection with the standards, the fixing 
of the breadth of railways, and the mtrodugtion of a new 
system for the sale of gas * 

His scientific eminence secured for him the position of 
President of the Royal Society, which he held from 1871 
to 1873 He became a CB in 1871, anda KCB in 
1872 He was medallist of the French Institute, of the 
Royal Sgciety (twice), of the Royal Astronomical Society 
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(twice), and of the Institution of Civil Engimeers The 
Paris Academy of Sciences made him One of its eight 
“ Associés ét#angers,” and he was an honorary mergber 
of many scientific Societies both at home and abroad 


Among the works of Sir George Au¥ 1s a little book® 


entitled ** Popular Astronomy,” which has passed through 
many editions {e was also the autho, of * 
Eirors of Observation,” “ Treatise on Sound,” “(Treatise 
on Magnetism” # and ofecontributions to the ‘ Penny 
Cyclopedia” and thes“ Encyclopædia Metropéhtana,” 
on such subjects as “ Gravitation,” “Trigonometry,” 
“Figure of the Earth,’eand “Tides and Waves” 


. NOTES 


MEN of science were much pleased to leain on New Year's 
Day that a peerage ‘of the United Kingdom had been conferred 
on Sir Willam Thomson This 1s the second time Lord Salisbury 
has done honour to a President of the Royal Society, and on 
both occasions the wisdom of his action has been very generally 
appreciated The work of men like Sir George Stokes and Sir 
William Thomson brings with it, of course, its own reward , but 
1t 1s good for the nation that the value of their services should be 
officially and adequately recognized 








TxHeefollowing will be the Presidents of Sections at the Edin- 
burgh meeting of the British Association —-Mathematics and 
Physical Science, Prof Authur Schuster, Chemistry and 
Mineralogy, Prof Herbert McLeod , Geology, Prof Charles 
Lapworth , Geography, Prof James Getkie , Economic Science 
and Statistics, the Hon Sir C H Freemantle, Mechanical 
Science, Prof W. C Unwin, Biology, Prof W Rutherford, 
Anthropology, Prof Alexander Macalister 


e THE Institution of Electrical Engineers will hold the fist of 
its meetings during the current year on Thursday, the 14thinst , 
when the President, Prof W E Ayiton, F RS, will deliver, 
his inaugural address 


Av a Congregation held at Cambridge on Monday, the Duke 
of Devonshire was elected to the Chancellorship of the Univer- 
sity, without opposition, 1n succession to hisfather The formal 
installation will take place in the Haster term 


THE general meeting of the Association for the Improvement 
of Geometrical Teaching is to be held at University College, 
Gower Street, on Saturday? January 16 At the morning 
sitting (11 a m ), the reports of the Council and the Commpttee: 
will be read, and the new offscers will be elected After an 


adjournment at 1 p m , members will reassemble for the after- e 


noon sitting (2pm), at which the following papers will be 
read —-On Laguerre’s dictum concerning direction, by Prof 
R W Genese, on the geometric{l mterpretation of “fallacy in 
elimmation, by Prof R. W Genese, on the use of Horner’s 
method ın schools, by Mr = M Langley ‘All interested ın 
the objects of the Association are invited to attend 


Dr RICHARD PFEIFFER, the son-in-law æd assistant of 
Prof Koch, and head of the Scientific Department of the new 
Royal Institute for Infectious Diseases, has, it 1s stated, dis- 
covered the influenza bacillus Full particulars are #0 be pub- 
hshed shortly Meanwhile, according to a Reuter’s telegram, 
it 1s already known tnat “‘ sıx attempts at transplantation of the 
microbe have been made, and have been attended with complete 
success, thus proving the genuine character, of the distovery ” 


Tue International Samtary Copfasente met at Venice on 
Tuesday ° Thisis the sixth occasion on which the Conference has 
assembled Its first yreeting was held at Pans in 1851 This 
was followed by gatherings at Constantmople in 1860, at Vienna 
in 1874, at Washington in 1881, and at Rom® in 1882 


* ° 
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© Tur New Years address to the members of the Samtary 
Inspectors’ Association was délivered of Saturday last by Dr 
BW Richardson, FRS, the Presylent Be offered them 


e the congratulatigns which, he said, they deserved to receive 


from everybody who was interested, in the cause of sanitation 
on the imufense advance which they, as sanitarians,¢had made 
during the past year e They occupied a Setter position in the 
public estimation than they ever gid, ang they stood on a firmer 
foundatfon from the circumstance that the Board of Trade had 
given them permissiop to enrol themselves as a Society limited 
by guarantee, which really was the same as if they were incor- 
porated By that progress they haq gained a step which placed 
them in a most enviable position It was very rarely that any 
Society so young as theirs received such a public recogmition in 
so short a time, They were now practically a professional body, 
such as existed in the Church, the law, andephysic 


Tue eighth of the series of One Man Photographic Exhibi- 
tions at the Camera Club ıs now being held {t consists of 
photographs by Mr J Pattison Gibson The pictures will be 
on view for about six weeks 


A SCIENTIFIC Commission has been appomted by the Govern- 
ment of Costa Rica for the mvestigation of varous classes of 
phenomena in that country which have hitherto been imade- 
quately studied The Commussion consists of Prof He Pittier, 
who acts as Director, Luis Chable, who offered his services for 
archeological research, G K Cherne, zoologist, and A 
Tonduz, botanist 


THE organizing joint committee of the Essex County Council 
and the Essex Field Club have issued syllabuses of courses of 
instruction 1n several subjects, in addition to those to which we 
lately referred Mr J T Cunningham, of the Marne Bo- 
logical Laboratory, Plymouth, 1s to lecture on the natural history 
of marketable sea-fishes, and on oysters and oyster-culture 
«Mr H N Dickson will give three courses of lessons on 
elementary practical meteorology for fishermen, farmers, and 
sailors 


In order to determine the local distribution and altitude of 
the aurora, a considerable number of observers 1s necessary, so 
distributed throughout the area covered by the observations as 
to secure as full information as possible with regard to the extent 
to which the aurora is present or absent To aid and increase 
the number of observers in thi field Mr M A Veeder has 
issued some blanks and a circular, and he says —‘‘ It 1s desirable 

hive as many observers 15 possible co operate in the plan 
described in the accompanying circular and blanks Auroras 
are likely to become more frequent during the coming year, 
affording a special favourable opportunity for systematic ooser- 
vation ” $ It 1s stated in the ginstructions that the chief observa- 
tions required are the time and zenith distance of all the promi- 
nent features If only a single pbservation can be made each 
evening, the best hour for 1t1s between 9 and 10 o'clock p m 
Observers must remember that in a case like this ‘ every little 
helps,” and thè results that have been already obtained warrant 
the belief that by concerted effort information of practical value 
may be secured 


Al the meeting of the French Meteorological Society on Dec 1 
last, M Angot presented the results of temperature observations 
made during the year 1890 on the Eiffel Tower at 515 feet, 
646 feet, and 990 feet above the ground During the might, the 
temperature increas@s upto a mean height of about 500 feet, then 
decreases, slowly at firstpagd afterwards more rapidly , at about 
r000 feet the mean decrease of temperature ıs abut 1° 4 per 
328 feet (100 metres) During the daye the temperature de- 
creases constantly from the ground upwards , ın the lower strata 
the decrease is slower in winter than in summer 
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latter season ıt amounts to 2° 5 per 32% fagt , but above 500 feet 
the rate of decrease does not show a @cided annual variation , 
the amount ıs about 1° 6 per 328 feet It 1s worthy of rgmaik 
that @t a height of 984 feet (300 metres} in Spermarr, the decrease 
of temperature 1s extremely rapid, beth during the mght and, 
dunrg the day, and nearly approaches the theoretical value of ° 
the law of the adiabatic expansion of gasgs M L Teisserene 
de Bort gave an account of Dr Huldebrandsson’s observations 
on the motions and heights of clouds A study’ of their direc- 
tion showed that, first, the air which moves 1 a gpiral towards 
the centre of a depression, having attamed a considerable- 
height, moves away from the centre and converges towards the 
centres of the maxima, and redescends towards the earth by a 
centrifugal motion Second, m the nértherr® hemisphere, the 
direction of an upper wind ts always somewhat te the right of 
that of the lower wind ° Thirdly, the mean direction of the , 
upper currents 1s from west to east in temperate regions, and 
the opposite direction 1n tropical regions Dz Hildebrandsson 
has also published charts of the direction of cirrus clouds, 
accompanied by theoretical isobars at an altitude of 4000 ntetres, 
as proposed by M Teissereffe de Bort, which show that the 
motions ofthe cirrus are quite in accordance with those isobars. 


In the Anales of the National Geographical Institute, of 
Costa Rica, vol iv, Señor H Pittier has published the results 
of meteorological observations made at San José during 188d, 
together with a summary of rainfall and earthquake observations 
These observati€ns are valuab®, as 
data from, Central America are scanty A comparison of the 
rainfall cuve with the earthquake phenomega shows that the 
greater number of shocks occur m the months of maximym © 
rainfall—viz ın May and September 


AT a recent meeting of the Chemical Section of the Franklm 
Institute, Philadelphia, a letter from Mr M Carey Lea was 


gead, transmitting to the Section the gift of a dllection of his 


published papers on allotropic forms of silver and a set of spedit- se 
mens of the various modifications of the element which he fad 
prepared These specimens are greatly valued by the members 


of the Section n . 


A VERY large part of the hterature of experimental psycho- 
logy 1s taken up with the discussion of the psychophysical measure- 
ment-methods , and in many cases the psychological question at 
issue has been lost sight of, in the intefest of the methods them- 
selves One of these, which has been the sabject of a good 
defl of controversy—the method of double stimuli—is finally 
discredited by Prof F Angeln the new, part of Wundt’s Philo- 
sophische Studien Prof Angells experimental results are 
especifily interesting, on the positive side, m then relation to 
Weber’s Jaw Two other articles in the number contain valuable 
experiment€tion Dr G Martius proves the erroneousygss 6f 
the commpn opmion that thére goes along with increasing in-, e 
tensity of a simple clang a continuows decrease of the length of 
the time’of reaction toit For practised antl gttentive ttagents the 
time remained the same, within wide differences of stimulation 
Dr A Kairschmann tabulates the results of his photometric de- 
termination of the relations which obtain between ‘‘dark”’ and 
“light” surfaces, m Yespect of brightness It ıs pomted out 
tfat such results furnish ın one direction a criterion for mt 
criticism 


Mr C J Murpny, who has been chafged by the U S. 
Agricultural Department with the introduction of Indian cein 
as ahuman food into Europe, das made a repot to Secretary 
Rusk on his work in Great Britain In it he reviews the condi- 
tions which seem likely to encourage the use of this cereal food 
in Great Britam and other parts of Europe Secretary Rusk 
has caused to be prepared for publication, m conjunction with 


Tn the ¢ Mr Murfhy’s report, a chapter upon the value of maize as food, 
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by Dr H W WileySclfef chemist of the Department, in which 
are shown the @hemical®composition of maize, and its relative 
value for food pyrposes in comparison with other cereals 
There 1s also a thapter, “prepared by the assistant statistoj, 
«Mr B W Snow, under fhe direction of the statistician, offering 
some additional observations as to the possibility of extending 
‘the use of this @ereal mong the people of Europe as a human 
food, and presepting a number of statistical tables showing the 


@. yield and value of the American corn crop 


P 


. 
e AN important Bulletin on the forest and mineral wealth of 
‘Brazil has lately been issued by the Bureau of the American 
Republics The forests of Brazil abound in woods of great value, 
some of the fines$ of which are said to be entirely unknown in 
Europe With regard to mineral resources, Brazil ıs not less 
fortunate Sci€ntific exploreis have found great deposits of coal 
"and fron, and have also proved that the country possesses 
copper, manganese, and argentiferous lead ore There are also 
mines of gold and diamonds Diamonds are co-extensive with 
the ggld deposits, and, like that metal, are most abundant in 
Minas Geraes, where they have een found since 1789 The 
most impoftant locality known for the production of these gems 
1s the district of Diamantina, m the above-named State They 
are, found in Parana, in the gravels of the River Tibagy, and in 
the bed of streams dry durmg the summer Since the discovery 
of diamonds at the Cape of Good Hope, the Brazilian produc- 
tion has greatly dimmished As regards iron, the State of 
MindSeGeraes abouftds with it 
strata, buried deep in the earth, but ın enormous heds, often 
lying at the surface, or ın mountain masses These vast deposits 
*are worked only by small scattered furnaces, charcoal being 
used in the reduction of the ore Of these small furnaces there 
are five groups, producing about 3000 tons annually, the pro- 
duct being used in the surrounding districts in the manufacture 
of ayficles of home consumption, such as hoes, shovels, picks, 
3 dyills, nails, horseshoes, &c 
fouad deposits similar to the best Norwegian ore, and one of 
the mines 1s worked by the Government establishment near the 
village of Sorocaba This establishment has two furnaces, and 
produced in one yar about 790 tons of pig-iron The ore has 
about 67 per cent of iron In Santa Caterina, not far from a 
harbour accessible to the largest vessels, are vast deposits of 
heematite, contaiming, on an average, 30 per cent of manganese, 
and 20 to 30 per cent of iron In the State of Goyaz, asin 
Minas Geraes, are found enormous masses of ,the ore itaberite 


Pror Greorcg H WiLLiams contributes to the latest of the 
Johns Hopkins University Circufars an interesting account of 
a geological excursion in Maryland by students of that Um- 
versity in May 1891 The land area of Maryland 1s approxi- 
mately 10,000 square miles, which may be in rougd numbers 

e divided between the three topofiaphically and geologically 
distinct provinces as follows» (1) Central Maryland, called the 
Piedmont Plateau, with 3000 square miles between the Catoctin 
Mountain on the west and a line drawn from Washington to 
‘Wilmington on the gast, exhibits a gently rolling country of 
moderate elevation and relief This ıs composed of the most 
ancient and contorted rocks—highly crystalline toward the east, 

* and semicrystalline toward the west (2) Western Marylan#, 
or the Appalachian Mountain province, embracing the 2000 
square miles westgf Catoctin Mountain This region 1s formed 
of the entire sequence of Paleozoic strata thrown into a series 
of °segular folds or undulations (3) Eastern gnd Southern 
Maryland, belonging to the astal plain, has about 5000 
square miles of undisturbed and unconsolidated strata, in nearly 
horizontal position, and 1epresenting the accumulations from the 
Jurassic to the present In the course of each year an effort 
as made to give students of geology at the Johns Hopkins 
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University a practical acquaintance with tke petrography® 
paleontology, ienetibe, and topography of each of these three 
provinces by a series of excursions which are conducted %x- 
clusively for this purpose In the excursion gn May the route e 
of the pasty lay along thg section through the Appalachian 
Mountaing exposed by the gorge of the Potomac Reer 


In the new numbgr of the Zntern@teonales Awhiw fur 
Ethnographie there 1s a leartted and well-arranged paper, by 
© M Pleyte, on the use of the sumpitan and bow in Indonesfa 
A lme may be drawn pafsing over Florespto the east of Mang- 
gara and Buru, to the west of Halma-Lera, and to the east of 
the Philippines, exactly mafking the limit of the use of the bow 
To the east of this Ine the bow ıs ın general use, while to the 
west it 1s found only sporadically A second line traced west- 
ward of Sumba, eastward of Sumbawa, to the south and east of 
Celebes, and to the “east of the Philippines, marks the lmt of 
the use of the sumpitan, which 1s found nowhere to the east 
of it Between these two Iimes—on the islands of Sumba, 
West Flores, Saleyer, Buton, Buru, the Sula Islands, the Bang- 
gat Archipelago, and the Sangi and Talaut Islands—neither 
sumpitan nor bow are known The author points out that 
these two limits correspond very closely with the line accepted 
by Dr Brandes, separating the eastern from the western branch 
of the Malayo-Polynesian languages It appears, therefore, 
that those natives who use the sumpitan form one family in 
point of language, and that the like 1s the case with those who 
use the bow 


Dr R W SHUFELDT contributes to the Proceedings of 
the U S National Museum two interesting prints of Havesu-pai 
Indians The prints are reproductions of photographs which 
were taken several years ago by Mr. B Wittick, formerly a 
photographer ın the employment of the U S Geological Survey 
The Havesu-pais live in one of the grandest cafions in Arizona, 
occupying their primitive lodges along the bank of the stream 
that passes through 1t They are a dying race, and very little 1s x 
known about them The styles of then lodges are well shown 
by Dr Shufeldt’s plates, which also display the varied costumes 
of the men, women, and children, and the peculiar forms of 
their baskets The fashion in which the hair of the women 
and girls 1s ‘‘ fixed” seems to point to affinities between the 
Havesu-pat and the Pueblan Indians 


In the new number of Znsect Life, Dr C V Riley 
directs attention to what he calls a new herbarium pest In 
September 1890, a number of small Geometrid larvæ Wuse 
found by the botanists of the U § Department of Agricultuie 
infesting certain drie@ plants in the Department herbarium, and 
especially those which had been received from Mexico and 
Lower California The fact that the insect has appeared on dry 
plants from the comparatively arid western regions may, Dr 
Riley thinks, furnish a clue to its original habit It would seem 
possible, if not probable, that®ıt normally feeds on the dead or 
dry plants of Mexico and adjacent and regions, and that it has 
simply adapted itself to the somewhat similar congitions prevail- 
ing in herbana Itis a new species, and for the present may be 
placed ın the Acidalinze 


Mr W Verner writes to the current numbét of the 
Zoologest that the Kentish plover, like the stone curlew, or 
thickknee, 1s being rapidly exterminated in the county from 
which it dertves its name, by collectors and so-called ‘‘ nafural- 
ists,” who, with walking-stick guns, in gnd out of season, 
destroy all they can approach ‘‘ Theses gentry,” says Mr 
Verner, “do more harm even tha they imagine, for I have 
come across many small plovers and other birds which have 
been effectually ‘ peppered,’ and have gone away to die 
Still oftener I have found nests of the rmged and *Kentish 
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pfovers which have been trampled on, by these uncouth 
marauders in then clumsy and ever eager kitem ts to ‘annex’ 
everything they can in the least possibleg time ” The editor of 
ehe Zoologist pertigently asks why the Wild Birds Protection 
Act is not put gn force > ° 


. . 

At the peeting of the Linnean Society o? New South Wales 
on November 25, Mr Fred Tumer exBitited specimens of 
Lelapea oreades, Fev M (narrow-leaged form), the Victorian 
Waratah, collected at, the Fitzroy Fails, N S W, the most 
noithern habitat yet recorded for the plant , said to be very rare 
Also three fungus-smitten grasses from the mterior Zrzochloa 
tunctaia, Hamilt , Panıcum Maetchel, Benth (two valuable 
pastuie grasses-—in the case of the second pf these the fist 
occasion on which he had seen fungoid growth on it), and 
Aristida ramosa, R Br , one of the ‘‘ three awned spear grasses,” 
a noxious plant To the presence in fodder of parasitic fungi 
such as these, the fact that many sheep died so mysteriously at 
times was, Mı Turner thought, sometimes possibly attributable 


Messrs WHITTAKER AND Co have made arrangements with 
the editor of Æ! Telegrafista Español for the translation into 
Spanish of Mr Preece’s work upon ‘‘The Telephone ” The 
book has already been translated into French and German 
The same firm will publish shortly, ın a cheap form, Mr 9A R 
Bennett’s papers on the telephoning of great cities and the 
electrical parcel exchange system 


We are glad to welcome the first number of The Annals of 
Scottish Natural History, a quarterly magazine, with which 1s 
incorporated Zhe Scottesh Naturalst It is edited by J A 
Harvie-Brown, J W H Trail, and W E Clarke, and pub- 
lished by David Douglas, Edinburgh The periodical ought 


to play an important part im stimulating the study of natural^ 


justory in Scotland 


AN important botanical work has been planned by T 
Durand, azde nates ahste at the Botanic Gardens of Brussels, 
and H, Schinz, prevatdocen¢ at the University of Zunch Itis 
entitled ‘‘ Conspectus Flore Africæ,” and will be published (by 
subscription) in six volumes 


THE Botanical Society of Edinburgh prints, in the latest 
instalment of its Transactions ande Proceedings, a capital “ pre- 
luminary notice” of the Pilcomayo Expedition, by Mr J 

ranam Kerr, naturalist to the Expedition Mr Kerr gives a 

e short sketch of the Expedition itself, and then presents a sum- 
mary of the moe striking botanical features of the region 
traversed by ıt 

6 
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MESSRS J AND A CHURCHITL have published the ‘ Year- 
book of Pharmacy,” comprising akstracts of papers relating to 
phaimacy, materia medica, and chemistry, contributed to British 
and foreign journals from July 1, 1890, to June 30, 1891 The 
volume also cdhtains the transactions of the British Pharma- 
ceutical Conference at the twenty-eighth annual meeting, held at 
Cardiff, August 1891 

e 


Merssrs Durau AND Co have issued a catalogue of geo- 
logical works which they offei for sale The works relate to 
crystallography, mineralogy, mining, petrography, boulders, 
caves, vulĉanology, water, &ce 


SEVERAL new compouftdeof carbonyl platinum chloride and 
bromide with ammonia derivatives are described by Ih Foerster 
in the current number of the Berichte e An account of the 
interesting carbonyl platinum compounds was given m NATURE, 

NO 1158, VOL. 45 
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vo) xlv p 530, cn the occasion of teeepubligation by Drs. 
Foerster and Mylys of the results of heir investigation con- 
cerning them They were first obtained in 1868 by Schutgen- 
berger*by heating spongy platmum firs? in 4 stream of chlorine 
and afterwards in a current of carbor®monoxide The most 
stable and best investigated of these sybstances 1s the compound 
COPC, 
basic character ‘The crystals readily dissolve in_ concentrated 
hydiochloric acid, forming the hydrochloride COPIC, Hcl 
Nevertheless, the substance appears capable of*combining with 
ammonia or its derivatives, for Schutzenberger obtained a com- 
pound, to which he assigned the formula COPtCl, 2NHg, by 
passing ammonia gas through a solution of carbonyl platinum 
chloride in carbon tetrachloride As this amménia compound 
does not readily lend itself to accurate analysis, Wr Foerster 
determined to prepare a compound with a base such as anne 


, 


It 1s a crystalline substance possessmg a somewhat - 


oe 
or pyridine, which would probably form crystals more capable ẹ 


of thorough investigation For this purpose he chose the base 
pyridine, C;H;N He finds that carbonyl platinum chloride 
does not combine with two, but with one molecule of the Pare, 
to form the compound COPICI?C;H;N This result ¿s all the 
more satisfactory, inasmuch as Zeise has shown that the com- 
pound ethylene platinum chloride, C,H ,PtCl,, forms an 
analogous compound with one molecule of ammonia of the 
composition C,E,PtCl,NH 3; The new compound with, 
pyridine, COPtCl, CsH;N, is a crystalline substance pos- 
sgssing basic properties, combmmg with hydrochloric qod 
to form the hydrochloride, COPtCl, C;HsN.HC! Another 
new compdéund 1s obtamed from the hydrochleric acid solu- 
tion by the’ addition of more pyridine dissoMved ın alcohol, 
crystallizing out upon allowing the solution to stand a short time 
When recrystallized from alcohol, this second compound 1s 
obtained in fine greenish-yellow crystals Its empirical com 
position i» COPtC] C;H,N, but its molecular composition is 
Ryobably represented by the double formula— > = 


COPIC. CHN : 


| 
CORC C;H,N - . 


Water instantly decomposes ıt In a similgr manner twò 
analogous compounds containing bromine have been obtained 
The fast of these, COPtBr, C;H;N, crystallizes in yellow 
tabular or acicular prisms, melting at the témperature, very 
low for a platinum compound, of 78° *The second compound, 
(COPtBr)(CsH;N), 1s distinguished by its difficult solubility, 
only’ chloroform dissolving 1t in sufficient quantity for the pur- 


pose of recrystallization ° 
e . 


IN ad@dition to the above compounds with pyridine, an 
interesting compound with phenylhydrazine has been ob- 
tamed, COPtCl, CgHsNaH;, cin fine crystals The hydro. 
chloride of this compound, COPtCl, CsH,;N,U3 HCl? has 


also been? prepared , it forns remarkably beautiful orange- * $ 


coloured ciystals Indeed, it appears highly probable that 
hydrazine itself, N,H,, would be found to combine with these 
carbonyl compounds of platinum ın a manner similar to 
ammonia and its derivatives ° 


el HE additions to the Zoological Society’s Gardens during the 
past week include a Diana Monkey (Cercopithecus diana 2) 
from’ West Africa, presented by Mrs R Godfrey , a Rough- 
eyed Cayman (Alligator sclerops) from South Atnerica, presented 
by Mr Charles Taylor, four Mississippi Alligators (A/zgaipr 
messessuppucnses) from South Carolina, presented by Mr W °S 
Coplesten , four Gouldian Grass Finches (Poephila goulde), 
two Crimson Finches (2st elaa phaeton) from Australia, pur- 
chased , four Beautiful Giass Finches (Pocphela mirabilis) from 
Australa, purchased 
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AYOLF’S PERORIC Comet —The following ephemeps, due 
to Dr Berberich, ıs from one contained in Edinburgh Coreylar 


eo Noz — ° 
Right Brightness, that 
Se. hea 1892 ` 2 Pei ae Declination ponents 
hom s o + u 
a Ja % 4 I5 15 -13 39 5 3 24 
bd » ele 16 22 13 9 8 293 
“hs ” 14 17 55 12 36 9 2 66 
. » 18 19 52 12 1 4 24I 
é ” 22 22 10 Il 23 219 
» 26 24 50 10 44 7 199 
si 3060 © 27 51 10 4 5 1 8r 
Feb | 3 31 12 923 7 1 65 
987 34 48 e 8 42 6 15% 
oe © oo» II 38 42 8 x 6 1 38 
-j 3, I5 42 50 720 9 1 26 
ae 1g 47 12 640 8 ers 
a 23 5I 46 6 1 5 106 
eo» 27 56 33 5 23 2 097 
March 2 5 130 a 446 0 o 89 
æ» 6 6 37 410 I o 82 
» 10 IE 53 335 5 0 76 
” 14 17 17 3 2 4 o 70 
z » I$ 22 48 230 8 0 65 
j 2D 28 26 209 o 60 
` » 26 34 9 132 7 o 56 
w 30 39 58 r 6 o o 52 


She comet ıs how a comparatively faint object, but canbe 
It ıs in Eridanus, 
It has the sante dechnation 
as Rigel on February 9, and passes about 4° north of this star 


seen with instruments of moderate aperture 
and moving slowly towards Orton 


on March 7 
THE DIFFRACLION EFFECTS 


A Mary) and reflectors 


in it 
140 magnitude The same screen place 
magnitude 

the effect produced by the same screen on the visual 

, graphic images of the same star 
es I 44 and 1 83 magnitudes respectively 
than for the visual image 


them for photographic or visual work. 


the screen traversed by the hght 


PRODUCED BY PLACING 
+ SCREENS IN FRONT OF OBJECT GLASSES formed the subject 
of a communication by Prof Pritchard to the Pars Academy | 
oy Decembgr 28 The paper deals with the effects produced. 
‘ by meshes of metallic wires on the photogyphic and visyal 
ee © images of stars in the focus of refractors (photographic and ordi- 
Numerous screens have been used in the 
investigation, but only the results obtained with three, designated. 
by A, B, and C, are described @ A was an iron wire screen 
having very nearly square meshes about 09 mm apart, B a 
bronze one with meshes having an area of about O 225 square 
mm , and C one having circular holes about 23 mm diameter 
Photometric observations of the intensities of the visual 
images of a bright star witlf and without A gave the relation 
1/3 636 which, expressed in units of stellar magnitude of the 
ordinary seale, corresponds to an absorption by the screen of 
m front of a photo- 
graphic telescope reduced stars of the ninth to the eleventh 
here vas thus a Variation of ¢ of a magnitude in 
and photo- 
B intercepted light equivalent 
to 2 4 magnitude 1n the case of the observing Mlescope, and 2 8 
° magnitude m the case of the photographic on@ C gave the 
valu In all cases, 
therefore, the absorption of light was greater for the Bhotographic 
This ıs most probably due to the 
different treatmeat°of the lenses by the optician in correcting 
Using the same 
screens 1n connectyon with reflectors, the mtensities of the visual 
and photographic images were found to be the same, and the 
quotient of the intensity without a screen into the intensity with 
. a screen was very nearly equal to the square of the portign of 


REFRACTIVE POWER OF COMETARY MATTER —M)i 


nard communi@ates a paper to the Astronomische Nachrichien, 
„No 3072, on observations made of the difference of declination 
ef 21 Asterope and 22 Asterope at the passagesof Wolf’s comet, 
As the opportunity 
afforded a good test to determine the refractive powe of 
“cometary matter, he, together with Mr Burnham, instituted 
a series of measures of the declination of these stars Before, 


1891 September 3, through the Pleiades 


during, and after, the transit of the comet over Asterope 


Burnham’s observations were made with the filar micrometer of 
the 364nch equatorial, while Mr Barnard used that of the 
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r2inch The resu€ts obtained by the forme? indicated a small 
change, so small indeed that Mr Barnard with his instrument 
could not detect any v@riation, or at any rate any difference of 
reading that would not be masked ın the egrois of observation 
Mr Bugnham’s measures, are shown in the form of a curve, a 
verticalejine corresponding to the time of nearest @pproach of the 
nucleus to Asterope, while a hofizontal ole indicates the mear? 
Aë The dots representing the observations gradually increase 
their declmation, and then*moie quickly decrease, nging again 
only when the comet hfs transited the star The results are 
most interesting, and Mhe following 1s g short extract from the 
table The time of nearest approach ofthe star and the nucleus 
occurred at 2h 8 7m sidgreal time 


Difference of Dechnation between 21 Asterope and 22 Asterope 


Sidereal e Individual Sidereal Individual 
time readings time readings 
m e u m a 

215 95 07 2 95 94 86 
25 94 60 105 94 75 
35 94 95 mS 94 79 
45 95 c6 125 94 98 
55 95 15 145 94 07? 
65 94 88 155 94 87 
75 94 77 16 5 95 17 
85 94 64 175 95 12 





HiıMĮMEL UND Erpr—The December number of this 
“ mopthly ” contains an teresting article by Dr W Zenker 
on ‘The Heatmg of the Earth’s Surface by the Sun” That on 
“ The Great Ice Age,” by Prof Di Albrecht Penck, begun m 
the November number, 1s here completed 


“WASHINGTON OBSERVATIONS, 1886 ”—This volume, just 
issued, contains the results of all the observations made durmg 
the year 1886 at the United States Naval Observatory, under 
the superintendence of Commander A D Brown, USN 
Under the heading of “The Transit Circle” and “The Mern- 
dian Transit Instrument,” are given descriptions of the mstru- 
ments, catalogues of muscellaneous stars observed, constants 
used ın reductions, adopted corrections, clock rates and cor- 
rections, positions and semi-diameters of sun, moon, and 
planets, and many other details Under ‘‘ Observations and 
Results” are tabulated all the results obtamed by the use of 
the transit circle, meridian circle, the equatorials of 26 and 9 6 
inch aperture, &c The magnetic observations made during 
the years 1888 and 1889 at the same Observatory by Ensign 
J A Hoogewerf, USN, under the supermtendence of 
Captain F V McNair, U S N , are also given, including both 
tabular statements and fourteen large plates 





MOLECULAR WRIGHT OF GADOLINIA 


[X Bikang till K Svenska Vet -Akad Handhngar, Bandy, 
Afd un, No 1, Prof A E, Nordenskiold returns to a subject 
which will always have a pecularly fascinating interest fog 
chemists In spite of the vast amount of time and labour which 
has been expended upon the investigation of the rare earths 
contained in such minerals as gadolinite and samarskite, the 
mystery involved in the peculiat nature and reciprocal relations 
of these bodies 1s still far from having been solved 
It was m 1794 that Gadglin first exammed the mineial gado- 
limte Since that tıme the exceedingly complex nature of the 
new earth which he discovered has been continually demon- 
strated Every fresh mvestigation seemed go result in the 
announcement of the discovery of anew element The task of 
separating these different earths, which are so closely alhed in 
their chemical properties, was exceedingly difficult and tedious 
Mosander was one of the first to make use of t&e process of 
fractional precipitation, which, combined with spectroscopic 
methods, has in the hands of such scientific men as Delafontaine, 
Marignac, Lecoq de Boisbaudran, and Crookes, led to such 
interesting results The investigations of Crookes gn these rare 
earths resulted in the famous lecture og the ‘‘ Genesis of the 
Elements,” delivered before the Royal Istitution in 1887 
The mention of this remark@bfe lecture brings us to the 
subject of the present paper, for one of the arguments employed 
by Crookes was thaé we had proof of the existence in nature of 
a mixture of isomorphous bodies, always associated together, 
and presenting a molecular weight so const&nt that they almost 
constitute a singlg body That statement was rade by gn 
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ımportance (an exaggerated impertance acfording to Marignac’s 
critygism) to an interesting observation made by@rof Nordens- 
kiold, who had announced (Comptes Pendus, cm (1886), 795) 


ə the fact that theerude mixture of yttria earths, as precipitated 


from different minerals, although really a compound kody, has 
nevertheless ®&lways a constant molecular wejght, whatever may 


* be thé mineral fron? which its extracted ® To this mixture of 


earths, w&ich thus behaves like an elemeng, Prof Nordensluold 
gave the name gadolimia, or okide of gadolinium In a 
subsequent paper (Ofversigt af VNenskaps Akademuns Kor- 
handiingar, 1887, Np 7) in answe¥ to the criticisms of 
Marignac and Rammelsberg, he showed that although the 
molecular weights for the individugl earths which make up 
gadolinia vary between 136 and 394, yet the molecular weight 
for the mixture as a whole, obtained from a number of different 
minerals from various localities, only varied fom 258 to 271 

The work of which an account Is given in the paper now 
before us was undertaken in order to diseover whether the 
above slight differences were only dependent on variations in 
the eaperimental methods The author has not attempted to 
make any separation of the individual earths, but has confined 
himself to further determinations of the molecular weight of the 
group asa whole ‘The result of fifty-four determinations made 
upon such minerals as gadolinite, orthite, samaiskite, monazite, 
&c, from various localities was to show that gadolima from 
widely different sources has a molecular weight ranging from 
2479 to 2758 The gadolinia used in these determinations 
was obtained by first separating the cerium metals by precipita- 
tion with potassium sulphate, precipitating the filtraf with 
ammonia, dissolving this precipitate, and reprecipitating with 
oxalic acid Care was taken to avoid any fractionation which 
might occur, but any fear on this account was discounted by the 
unexpected discovery made durmg the course of the work that any 
gadolinia fractioned out (e g thrown down with the cerium oxides 
in the KSO; precipitate) had a molecular weight differmg only 
very slightly from that of the rest of the earth 

The critucism which the author next applies to eighty-one 
molecular weight determinations made by Blomstrand, Engstrom, 
Rammelsberg, and others, leads to the rejection of forty, either 
owing to the small amount or to the impurity of the material 
used The numbers ın the case of the forty-one determinations 
retained fall within the limits obtamed by the author 

Now, the molecular weights of the twelve earths which are at 
present stated to enter into the composition of gadolinia range 
from that of scandia, 136, and yttria, 227, to that of ytterbia, 
394 , so that the fact that, in spite of this wide divergence in the 
molecular weights of the constituents, the molecular weight of 
gadolimia itself only varies by at most 5 4 percent from the 
mean value, 262, 1s sufficiently startling Thus nogadolinia has 
yet been found containing exclusively one only of these ın- 
dividual earths The author shows, by a review of other minerals 
containing isomorphous groups of elements, how distinct in this 
respect is the behaviour of this group of yttria earths 
have seen what use Crogkes has made of these curious 
We will conclude, therefore, by giving Marignac’s con- 
clusions on the same subject, as contained in’ his criticism of the 
author’s previous paper He 1s of opinion that all that can be 
affirmed ıs that yttria 1s always met with in nature mixed with a 
variable nifmber of analogous &nd isomorphous earths of much 
higher molecular weight, and that it 1s always the dominating 
element in this mixture é GTP 


SOCPETIES AND ACADEMIES 
LONDON. 


Physica] Society, December 18, 1891 — Prof W E Ayrton, 
ERS, President, in the cha —lhe President announced 
that ıt had been found necessary to alter the dates of the meet 
ings to be held after Christmas from those already published to 
the follewing January 22, Februaiy 12 and 26, March 11 and 
25, April 89 May 13 and 27, June 10 and 24 —À note on inter- 
ference with alternating: curents was communicated by Mr M 
H Kilgour Whilst Studging Dr Fleming’s paper on some 
effects of alternate current flow in circuits having capacity and 
self-induction, the author constructed some additional curves 
He was thereby led to investigate whether*the serious rises of 
pressure pyoduced by adding capacity would occur over con- 
siderable ranges of capacity, or whether they would only take 
placegvhen the capacity was nearly equal toa particuiar value 
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Taking the case gf a condenser of cafacıty C farads, 1n, sei 
with a circuit of resistance R ohms, and inductance L henr 
showegl that the maximum value of A (the yat®® of the pres 
acfbss the condenser terminals to that across the condenser < 
inductive resistance) 1s obtained when 
L ° 

“REPLY * 
where » = 2m times the frequency The maximfm value o 
produced by this capacity being given by the expresgion 


_ VS pD 
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A + (2 
Taking R = 10, and p = 2w 1000, curyes plotted fiom equ 
tions (1) and (2) between C and L, and between A and Lh 
been drawn The CL curve mses to a very sherp peak 
L = 00015, and falls rapflly That between A‘and L sta 
horizontal and bends upwards, and approximates to an inclfh 
straight line for values of L greater than o 002, when L = o 
A = 63 Considering the question of the range of capac 
with which a given rise of pressure can occur, if was pomt 
out that when the values of L, R, and / are such az to malee 
large rise possible, a rise excee@ing a moderate value can o1 
be obtamed for values of C differing little fiom that%iven 
equation (1) On the other hand, when the circuit 1s such tt 
the maximum rise possible ıs not large then a rise exceeding 
given moderate value can be obtained over a much wider ran 
of capacity Hence the author concludes that the larger t 
possible rise the smalle: ıs the probability of a serious r 
occurring The effect of shunting the condenser by a @ucuit 
resistance 7 and inductance / 1s next dealt With in the pes 
and the values of C which make A a maximum determined, 
well as the’maximum value L can Rave Subsequently t 
author exanfines whether the practical case &f an alternat 
feeding a transformer thiough a concentric cable may be simp 
fied without introducing serous error by assuming the capac: 
concentrated at either end of the cable, and concludes that 
ordinary cases little error will be thus made In an experime 
made with a 100 kilowatt alternator, 2 mile of }4 concent: 
cable, and an 18 kilowatt transformer, a nse of $ Ser cent $ 
found to occur at theterminals of the alternator when the cable w 
connected Putting on the transformer unloaded or loaded with t 
a dozen 16 candle-power lamps produced little change in the n 
of pressure, this in all casesgeing betweeil o 2 and o 3 per cer 
Dr Sumpner asked whether the conclusions asgto the range 
capacity with which a given rise of pressure was possible, we 
true for small rises such as occur m practice Cases where t] 
maximum possible rise was of the order 63 weye not likely 
occur at ordinary frequencies ‘Ihe highest rise he had ev 
known was tx He thought the time-cénstant of the mductr 
coil chosen—viz yy of a second—was very large In circu 
contasning iron it ws practically impossible to get such lar; 
time-constants, for the power spent in the iron increased tl 
effective resistance Referring bo the narrow rarfge of capaci 
within which large rises were possible, he pointed out that su 
cases wefe found in Hertz’s resonators, where the mses we 
immense, but toeobtain them the adjustments had to be ve 
accurately male Dr S P Thompson said he regretted th 
Prof Fleming was not presentefor he had recently investigdte 
Hertz’s exptiiments, and had obtamed curves very similar 
those got for the Deptford mains The curve between A and 
was very interesting It was, in fact, a curve hetween tite seca 
of the angle of lag and L, as could be seen from formula (2 
In practice one would be working on the lower portion, ar 
hence the nses would be small. Mr Kilgoffr explamed that ; 
the paper his first object was fo show that the product of tt 
ange of capacity between which a rise greater than a give 
value would occur and the maximum possible rise was approx 
mately constant for different circuits Secondly, he wished 1 
prove that the capacity of concentric cables could be assumed | 
be localized at either end without introducing much error in th 
rises of pressure calculated therefrom Dr Thompson, speakin 
of nomenclatures regretted that the word mductance should t 
used sometimes for L and at other times for Lø, and thought 1 
meaning should be restricted to the latter Prof Perry said 
name,was needed for coefficient of self induction Resistanc 
was practically imdependent of frequency, and ‘‘ inductance 
should have no reference tofrequency Dr Sumpner thought 
important te have a name for Lg, for that quantity cqmes int 
calculations most frequently He would have preferred thz 
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*t mductance ” ghould@® Wean LZ, but Mr O Heaviside, who 
itroduged the term, haf used it for L The President re 
markes that some time ago Dr Sumpner and himself felt the 
need of a pame fef Lø, awi thought of using “inductance @ but 
on referring to Mr Hegviside’s articles found it used for 
whether the word ‘self-induction” 
could not be used as an abbieviation for ‘coefficient of self- 


““tnduction” De Thampson pointed out that this word already 


kJ 


had a meaning, vız L multiphed by current Dr Burton then 
suggested that fhductivity might be applicable Di Thompson 
said the word ‘‘1gipedance” was also used ambiguously, for the 


Nee Ense in which Dr Lodge uses it m his ‘Modern Views of 


, the fingers 


lectricity ” Is not the same as the vector sum of R and Lø 
Prof Perry recalled the fact that “impedance” had been 
defined by the Committee of the British Association as the 
effective véltage ® 
effective current 
only applicabl€ to periodic currents, 4nd not to intermittent or 
transtent ones The President said he understood the first 
Styect of Mr Kalgour'’s paper was to inquire whether the dread 
of use of voltage occurring when concentric mains were used 
need exist When Dr Fleming’s paper was read, the general 
idea «vas thagrtoncentric cables were dangerous In the dis- 
cussion on it, he, amongst othes, had pointed out that the 
chance of & large rise of pressure was not a serious one Mr 
Kilgour had now shown that the range of capacity over which 
a particular rise could occur 1s mversely proportional to the 
maximum ise possible ın the particular cucut When the 
Fucuit was such that a laige 11se was possible, the probability of 
any Serious rise taking place was very small, hence the fears of 
large risesewere more or less unfounded The second part of the 
pap® gvas to show #hat ordinary problems on concentric cables 
could, in practice, be treated with sufficient accuracy by 
assuming the wapacity lœalzed at either end of ‘the cable, 
instead of distribfited along its length 2 


Royal Microscopical Society, December 16, 1891 — 
Dr R Braithwaite, President, in the char—Mr E M 
Nelson said he had severely tested Messrs Powell and Lealand’s 
new apochromatic yẹ of 14 NA both visually and photo- 
graghieally, and he could say it was of remarkably fine glass 
It gave an image more free of colour than that o§many apochro, 
fhatics he had seen, its speed ın microphotography was very 
gr@at Me noted tt was fitted with a correction collar —Mr H 
Bernard exhibited ang described a new form of mechanical 
stage which he had invented, it @vas specially designed to 
obviate the mncorwenience arising on account of the very limited 
range of motion admitted by those at present in use The 
plan which he had tried to follow was to imitate the movement 
of the fingers as shey are used for moving glass slides under the 
microscope The mechanisni was all under and at the side of 
the stage Slides were moved by hight adjustable frames = In 
this way a movement of 10o cm by 5 cm was speedily obtained 
without Jarring against the condenser, or interfermg withethe 
light Large glips with series of sections could thus be very 
easily examined, and*zoophyte tfoughs could be searched from 
corner to corner By placing a brass plate on the movable 
frame ıt was shown that the contents of a watch-glass could be 
closely examined, the movement avoiding the @sual shaking of 
the luid caused when watch-glasses are manapulated by 
He had shown the ®rigtnal drawings of the stage 
to Prof Abbe, who thought the idea was so go8d that he 
had had the stage exhibited made by the firm of Zeiss The 
President, in thanking Mr Bernard for bringing this stage to 
their notice, expressed the opimion that it was likely to be foun2 
most useful for digsecting purposes He had often felt t..2 
inconvenience arising from the want of a greater range of move- 
ment in the ordinary mechanical stage After the ousiness of 
the meeting was over, Mr Bernard gave a demonstration to (he 
Fellows, and very favourable comments were passed on its 
practical use and originality —Prof J W Groves read a letter 
from Mr Hermenn giving information that Volvox elobator was 
to be found in great abundance ın a pond in the neighbourhood 
of,Balham —A paper on the resolution of Pode by the Hon 
J G P Vereker, was read by Rrof Groves The author stated 
that he had been experimenting ın photomicrography on some 
seales of Fodura, and had obtained results which he thought 
threw some light upon their structure The photomicrographs 
exhibited he considered appeared to prove that the Hodura 
scale consists of a hyaline beaded membrane, having minute 
featherlet» inserted in ıt At the broadest part of the scfle 
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ratio Dr Thompson said this definition was 
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there are one or two, rows of beads between ghe featherlets,e 
while towards the bas@ and top bf the scale the beads tend to 
form single rowe Mr E M Nelson believed that the efferts 
were due to the thickenmfy ofthe membrane Mr J E Ingpen 
said that Mr Wenham had gone into this subgect, and he had e 
come to the conclusion thatthe markings were inflations of the 
membrané@—The Pgesident reminded the Fellows hat the pext 
meeting would be thé anniversary? and tgat*it would therefore 
be necessary to appoyis two auditors to examine the tr@asurer’s 
accounts, on behalf of the Council he had appointed àir W 
T Suffolk Mr Nelson Hoposed, and Mr Wynne E Baxter 
seconded, Mr J M Alle@ as auditor on the part of the Fellows 
This was put to the meetingsang unanimously carried 


EGINBURGH 


Royal Soctety, December 21, 1891 —Dr Wiliam Craig 
in the chair—-Prof Crum Browa communicated an obituary 
notice of the late Mr Andrew \ oung, by the Rev Piof Flint 
—Prof Crum Brown also read a preliminary communication, 
by Dr Dawson Tuner, on the electric resistance of vanous 
ures The electric resistance 1s found to vary markedly when 
the proportion of solid constituents in solution is different 
This test promises to be of use to the medical practitioner 
Kohlrausch’s method of determining the resistance by alternating 
currents and the telephone was adopted —Mr Malcolm Laurie 
read a paper on some Eurypterid remains from the Upper 
Silurian deposits of the Pentland Hills This collection of 
fossils is now in the Edinburgh Museum of Science and Art, 
and conjains a number of new forms, one of which has been made 
the type of a new genus—Drepanosterus This form 1s charac- 
terized by great breadth of carapace, and by the shape of the 
single limb which 1s preserved The hmb ıs long and narrow, 
and ends ın a slightly expanded sickle-shaped segment The 
genus appears to occupy a position intermediate between 
Eurypterus and Stylonurus Among the other remains are 
found two new species of Stylonurus—S ornatus and S 
macrophthalmus Two new species of Zurypterus are also 
represented— 2 comcus and Æ cyclophthalmus The second 
species of Stylonurus and both species of Eurypterus are charac- 
terized by exceptionally large eyes —Prof Cossar Ewart read the 
second part of a paper, written by himself and Mr J C 
Mitchell, on the lateral sense-organs of Elasmobranchs In, 
this part the authors dealt with the sensory canals in Raza 
batts It has been supposed that these canals serve for the 
production of mucus The authors consider that this idea must 
be abandoned They have observed a number of mucus glands 
in the skin sufficient to account for all the mucus found on the 
surface They incline to the opinion that the canals have some 
Lespiratory function 

Paris, 


Academy of Sciences, December 28, 1891 —-M Duchartre 
in the chair ——On a telescope reseau, by M Mascart —Note, 
by M Faye, accompanying the presentation of the Annuazre 
du Bureau des Longitudes for 1892 —On the number of mam» 
common to several simultaneous*equations, by M Kronecker — 
Another note on the same subject, by M mule Picard ~On ® 
the glycolytic and saccharifying powers of the blood ın hyper- 
glycemic asphyxia, in phloridzic diabetes, and in the diabetes of 
man, and on the localization of sthe saccharifying ferment in 
the blood, by MM R Leépine and Barral —Note on the dif- 
fraction effects produced by screens placed ın front of photo- 
graphic and ordinary objec€-glasses, by Prof Piitchard (See 
Our Astronomical Column )—-On conjugate systems with equal 
invariants, by M G Koenigs —On the theory of linear differ- 
ential equations, by M André Markoff —Complement to one 
of Abel’s problems, by M Bougaieff —On a new spectrometer 
(1/1: actomeétre), by M C, Féry The principle upon which the 
instrument has been constructed consists m annulling, by a 
solid prism of variable angle and constant index of refraction, 
the deviation produced by a hollow prism having a constant 
small angle, and filled with the liquid whose refractive 
index ıs requred To realize these conditions, ae pris- 
matic shaped cavity has been cut out of a douBle-convex 
lens in a plane perpendicular to the afis This cavity 1s 
filled with the hquid under examgnatiof And since, in a 
lens, the amgle formed by the plane tangents to the surfaces of 
curvature is sensibly proportional to the distance from the optical 
centre, the angle of tHe lens considered. as a prism can be varied 
by motion ina plane perpendicular to the gxis The amount 
of lateral motion necessary to bring about no deviation, when 
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tee Jens containing a hq 1s placed between a collimator and 
an observing tel€scope, furnishes the datům from which the 
index of refraction of the liquid can be calculates The deter- 
minations that have been made indicate that the method 1s 
esusceptible of highgaccutacy —Researches on the application of 
measurements of rotatory power to the determination of com- 
binations formed by sorbite in aqueou$ solution with acid sodium 
and “ammonium ntolybdaten, by M De *Geinez —Metallic 
borates, ty M H Lè Chatelier The ,author has prepared, 
purified, and analyzed borates of mmgneswm, calcium, and zinc 
He concludes that many of the c&nplex borates previously 
described are m reality mixtures o& comparatively simple 
borates with boric anlfydride, and that the only types of borates 
of which the compoution 1s “sufficiently iat baked are 
BaO 3MO, BO, 2MO, B,O,, * 5MO, and B,O,, MO 
+-On isomeric chromic sulphates, by M A Recoura — 
On a silicon cblorosulphide, by M Besson The 
compound $1,C],S, has been obtained as a white solid, 
crystallizing ın long needles melting at, 74°, readily de- 
composing in the air, and acted on with violence by water —- 
A new crystallized copper phosphide, by M Granger —-The 
solution of antimony chloride in saturated solutions of sodium 
chloride, by M, H Causse —On a double cyanide of coppei 
and ammonium, by M E Fleurent —Study of the thermal 
properties of bibasic organic acids imfluence of the alcoholic 
function, by M G Massol —Disodium glycol, by M de 
Forcrand —Action of dilute nitric acid on nononaphthene, by 
M Konovaloff —The formation of acetylene trom biomoform, 
by M P Cazeneuve —Action of phosphorus pentachloiide on 
methylnaphthyl ketones a and 8 naphthylacetylenes,by M 
J A Leroy —Observations on the subject of a note of MM 
Arm Gautier and R Drown, by MM Th Schleesing, fls, 
and Em Laurent —On the formation of cordierite in the sedi- 
mentary rocks fused by the coal fires at Commentry (Alher), by 
M A Lacroix An examination of some rock specimens from 
Commentiy, where the underground combustion of coal has 
been going on foi some time, shows that the most abundant 
mineral constituting the lavas formed (especially tbe ropy varie- 
ties)is cordierite This mineral occurs in smal! crystals, which have 
not, however, been isolated and analyzed It 1s accompanied by, 
octahedric spinellidsia connection with anorthite, and small, almost 
yectangula:, microlites The augite often exhibits the chrondttic 
structure of meteorites The variation in the 1elative abundance of 
cordierite, anorthite, and augite, their very unequal dimensions 
in different specimens, and the relative abundance or arity of 
the glass, give rise to numerous interesting petrographical varie- 
ties Mallard’s rhabdite has been easily recognized The facts 
show that coidierite 1s easily formed by the action of heat on 
sedimentary rocks , indeed, 1t appears from the observations to 
be an habitual product of Carboniferous rocks modified by heat — 
Functions of the pectiniform organ of scorpions, by MM Charles 
Brongniart and Gaubert —On the 7 égzme of the oceanic sardine 
in 1890, by M Georges Pouchet -©On the presence of etero- 
era Schachiee in cultures of carnations at Nice, by M Joannes 
m —On a phtiniasis of fibrous copper, caused, in an infant 
of five months, by Phtu tus enguenalts, by M Tiouessart —Ob- 
servations on the cellulosic membrane, by M L Mangin —On 
the penetration of the violet filaments of the Rhizoctone fungus 
in the roots of beetroot and lucern-grass, by M Ed Prilheux — 
On the a€similation of parastic plants by chlorophyll, by M 
Gaston Bonnier —Eaithquake of October 28, 1891, in Cential 
Japan, by M Wada ë 
BERLIN 


Physiological Society, December 11, 1891 —-Piof du Bois 
Reymond, President, in the chair—Prof Fritsch gave an 
account, ulustrated by specimens and preparations, of the general 
result of his investigations on feebly electrical fishes, as far as 
these deal with the structural arrangement of the electric organ, 
the nerves to the same, and the nerve centres —Di C Benda 
spoke about his recent researches on spermatogenesis, entering 
fully into the part played by the archoplasm in the development 
of spefmatozoa 


Physical Society, Decembe: 18, 1891 —Prof Kundt, Pre- 
sident, in the chair —@rof, Schwalbe iecalled to the Society the 
loss ıt had sustained ın th® death of Dr Ewald, one of its 
earliest and formerly most active members ——Dr Budde gave 
a résumé of the work which has been done during the last ten 
years on gupersaturated solutions, and an account of the present 
state of the quesfion —-Dr Paschen spoke on gravitational 
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attraction and its measurement by Cavegdgh and his guckessors, 
dealing specially with the work of Bgys, whose methods he 
explained and whése apparatus he exhilfited to the Society 
° e. >, 

° AMSTERDAM 

Royal Academy of Sciences, December 19, 1891 —Prof. 
van de Sande Bakhuyzen in the chan —Dr Bakhuis Rooze- 


~ 
°. 


boom treated of the influence of isomorphism on he behaviou === 


of double salts durmg solution He studied the isotherm of 
15° for the saturated solutions possible with the System FeCl, 
NH,Cl, and HO When representing the gumbers of mol. 


FeCl, and NH,Cl pio too mol H,O in the solution, this 


isotherm consists of three branches The first gives the solu- 
tions in equilibrum with solid FeCl, 6H,O, the second with the 
double salt FeCl, 2NH,Cl H,O, the third with mixed crystals 
containing from Æ 8 per cent FeClto zero The three 
branches have two points of sharp intersection In the first 
coexist the double salt wath FeCl, 6H,O, in the second the 
double salt with mixed crystals containing the highest possible 
percentage of FeCl, These results confirm the rule that withe 
systems of thiee bodies the composition of a solution 15 variable 
when only one solid phase lies at the bottom, but determmed 
when there are two solid phases ‘The occurr@age of nyxed 
crystals besides double salts modifies the behaviour‘of the solu- 
tion when one or othe: of the composing salts 1s added con- 
tinuously -Mr J A C Oudemans spoke on levels He had 
had to try two levels of an altazimuth of the Sumatra triangula- 
tion, having each an air chamber at one of their ends , usingsa 
bubble not longer than one-third of the scale, he found the value 
of a division in the first and last third two or three times larger® 
than in the middie, so that he inclined to reject the leyels But 
tying the same levels with long bubbles—fer instance, of iwo- 
thirds of the scale—they proved much better, the imclination 
given by the level-trie. bemg neaely proragtional to the 
indication of the level, and the remainder ofsthe irregularity 
being easily taken into account by a table The necessity 
of making up, by experiment, a table of the inclination in a 
function of the level-reading, being once admitted, the judg- 
ment about a level ought to depend, not so much on the uni- 
formity of the curvature, as on the constancy (the bubble 
yemaining of the same length) of the reading, the inclinaéion 
Bemg the same”, which property may easily be tested by the, 
level-triet 
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THE CHEMISTRY OF PAINTS AND 6 
, PAINTING 


whe Chemistry, of Bants and Pamtng By A H 
Church, M A ¿FERS (London Seeley and Co , 1890) 


a ONSIDERING the widespread mterest which at- 
taches fo afl matters connected with pictures and 
ihting, it 1s perhaps somewhat surprising that up to 
within quite recent times no attempt has been made to 
discuss and revigw ime a comprehensive and efficient 
manner the materials and methods of painting from a 
strictly chemicdl point of view t will, however, be 
"réadily* conceded that the field ıs an extensive one, and 
it 1s; moreover, obvious that an intimate acquaintance 
with the technique of painting will be found only very 
rarely associayed in the same individual with a thorough 
knowledge gf chemistry Neithér a mere chemist nor a 
mere artist could undertake the task with a fair prospect 
of success 
Tht autho: of the present volume, on accepting, some 
years ago, the Professorship of Chemistry in the Royal 
Academy of Arts, found there a congenial sphere of 
activitys and an oppå tunity of devoting himself thence- 
forward to chemistry in gts bearing on pigments and 
painting—a subjgt which long before had had æ gieat 
afiaction for hım, as evinced by his early publication 
referring to these matters, and also by the fact that he 
has himself practised with no inconsiderable success the 
art of painting It ıs thus that the information given in 
this work is défived on the one hand from an exact 
scientific study, whilst on the other hand it 1s based upon 
a knoWledge of the technical details of the art As ıt 
has been written especially with the yrew of explaining to 
the aftist and the aig student the more impoitant chemical 
and physical characters of the materials they employ, 
and of the processes they manipulate, the author has 
exercised commendable discretion ın not encumbering 
the text with chemical détail beyond the general scope 
of those for whom the book 1s intended e 


“In many instances a sketch of the processes for 
preparing certain pıgiħents an& varnishes 1s given, 
not in order to turn the painter into a coloui-maker œ a 
varnish manufactmel, but rather that he may acqune 
a clearer insight into the natwe and properties of the 
mos? important constituents enteyng into the composi- 
tien of his pictures ” e 


The autho very aptly begins his work by a discussion 
of the various painting grounds, and briefly desciibes the 
essential qualities of paper, vellum, ivory, fresco and 
stereochiome grounds, of slate and stone, of wood panel 
and canvas ‘This pat is divided into four short 
chapters, which contain many valuable practical hints 
He next proceeds to the description of the vehicles and 
varnishes, and this part comprises the oils, resins, waxes, 
paraffip waxes, yolk and white of egg, size, glue, gums, 
glycerifie, honey, water-glass, lyme and baryta-water, 
solvents and diluents, siccatives and dryers, varnishes 
and oléo-resinous vehicles 

Describing the several diying oils—namely, linseed o1], 
poppy oil, and walnut oil, he enters more fully to a 
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age ae 
discussion of the first-named as btng the typical one, è 
and also by fai the host important Here he gives an 
account of the proper mode of preparing and punifyuty 
the oil, and directs attention to the vayation of the 
qualities of the oil of segd of different origin, he also 
explains why preference should be given to*the cold 
pressed oils A very’ concise and instwuctive discgission 
of the chemical composition of linseed oil leads gn to 
a consideration of the gfemical change which the oi? 
undergoes ın the act of frying ‘This remarkable change, 
in which the chief value of tese drying oils centres, 1s 
greatly accelerated by the’ presence of certain metallic 
oxides, suchas those of lead, iron, or manganese Later 
on, in a chapter d&voted to siccatives and dryers, the 
author directs attenfion to the excessive and improper 
use of lead compounds, and very justly refers to the 
advantage of using instead of them the compounds of 
manganese, and especially the borate, in the preparation 
of the strongly diying oils Such delusive dryers as 
borates of lime and zinc or sulphate of zinc, however, we 
think ought to have been mentioned only in order to 
condemn them 

The chapter on 1esins, waxes, and solid paraffin, con- 
tains a deScription of these substances and their properties 
in so far as they are of interest to the painter In a 
smuilar manne: the author treats the various other 
materials considered ın this part, such as yolk and white 
of egg, size, gum, glycerine, water-glass, &c , and under 
the head of solvents and diluents we find a very useful 
and instructive account of the different kinds of oil of 
turpentine and the liquid hydrocarbons made use of in 
thee artist’s studio Amongst them, oil of turpentine 
stands foremost ın importance It ıs to the painter in 
oul colours what water 1s to the painter in water colouts, 
and in order to fulfil its function ın the most perfect 
manner, it 1s essential that 1t should be pure, and should 
completely volatilize without leaving any phlegma in the 
substance of the paint O11 of turpentine is very prone 
to become changed and acted upon by the atmospheric 
oxygen, especially in the presence of moisture and under 
the influence of light As the author points out, different 
kinds of oil of tuipentine vary very matenally in this 


' respect, and the artist has to be on his guard to selects 


the best kinds for his use The employment of de- 
teriorated or infei1o. &1] of turpentine may give rise to 
very serious defects which are often ascribed to other 
causes Othe: hydrocarbons, noweavailable for the aa tist, 
are petroleum spuit and the benzenes, which comprise 
liquids of very varred degreeseof volatility, and which do 
not share the objectionable propensity of oul of turpen- 
tine just alluded to Here we would, howevey, remark 
that the petroleum hydrocarbons aie much less efficient 
solvents than oil of turpentine, as they do not entnely 
dissolve even mastic or dammar, whilst, on the gther 

and, the benzenes are much superior in this respect, 
and especially the higher members of this series deserve 
the attention of the artist and varnish maker ° 

The last chapter ın Part II discusses varnishes’ and 
vehicles, their composition and preparagon Treating 
of mastic varnjsh—which 1s merely % solution of mastic 
in some volatile solvent, generally oi] of turpentine—the 
author assigns to this’ substance its proper function, 
which is that of a surface varnish only On®no acc8unt 
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@ambasible at a low temperature , 
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eoyght it ever to find 1s way into the body of the pamting 
itself, as 1s fnfortunately the case@whenever megilp ts 
used as the painting medium, this berg in reality a 
mixture of mastic varnish with® linseed ol On the 
other hand, ıt 1s important that mastic varnish, when 
used as th® surfacing varnish, should be applied without 
any aqmuxture "af ol? varnishes; # which, from therr 
rendering the mastic hardes, motè insoluble, and less 
friable, make ıt much more dificult to ıemove and renew 
the varnısh e 

Of a different chaiacter and*of far greater importance 
are the fat or o1! varnishes, waich are compounds of the 
harder resins, such as amber and the different kinds of 
copals, with linseed oul, and diluted with oi] of turpentine 
They form in reality the vehicle or medium for modern 
oil painting, and consequently furnish ultimately the 
matrix in which the particles of the colour are embedded 
and held together Next to the stabihty of the colours, 
1t 1s then the durability of this varnish medium in com- 
bination with diy linseed o1, on which the perman- 
ency of the o1l-painting mainly depends On the assump- 
tion that the valuable qualities of the hard resins are 
maintained ın the varnishes derived from them, ıt is 
understood that artists’ varnishes are prepared ®nly from 
the hardest and most tenacious kinds of resins Unfor- 
tunately these are the most unmanageable and the least, 
soluble, and require the Inghest degree of heat to bring 
them into fusion for the puipose of effecting the com- 
bination with the linseed oil and oil of turpentine in the 
process of making varnish Even the most powerful 
solvents, such as acetone, ether, benzene, chloroform, 
aniline, and phenol, have only a hmited solventaction upon 
amber or the harder semi-fossil kinds of copal , and their 
solution can only be effected after they have undergone 2 
profound change by fusion or otherwise In opposition 
to what ıs generally stated, neither amber nor the semi- 
fossil hard copals are fusible in the ordinary sense of the 
word , for they require to be kept at a high temperature, in 
suitable vessels, for a considerable time before they become 
gradually liquefied by the action of the heavy oily pro- 
ducts of their own decomposition Amber or copal, when 
thus once melted, are comfletely changed , they are now 
they have become readily 
soluble in ordinary solv@nts, and miscible with heated 
linseed oil, but at the same time the onginal hardness 
of the resins ıs greatly reduced, and the colour has become 
of a more or less dark gint 

It remains to be proved whether much 1s gained by 
using the very hardest 1esins, instead of softer and more 
tractable kinds which yield hghter-coloured varnishes , 
and this ys a subject which, in the reviewei’s opinion, 
deserves investigation Varnish-making is stiJ] a secret 
trade , and the nature of varnishes, more than any other 
artist materials, is involved in much obscurity There 
are no chemical methods known for ascertaining the® 
nature or proportion of the ingredients used in their 
peeparation, and as time ıs the most important factor 
in prdéving the quality of varnishes, direct practical experi- 
mental tests may be misleading 

A new process fo: *haking vanish, said to be ın use on 
the Continent, consists in heating the resins with the 
solvents in autoclaves under hifh pressure, and there 
aie Also protesses recommended which seem especially 
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° adapted for those who Wish to make,thetr own yarnishes 


on a small scale These latter depend on the peculiar 
change whicle the hard copals !&nderg@ when exposed 
forgome time, ın a state of very fine Rowder, to the“wction 
Bf hot ar, whereby the resin 1s renderéd mde soluble 
without becoming much discoloured The author de- 
scribes such a process,,in which ébe finely- powdered 
1esın, after having been exposed for some time to the 
action of air at a temperature of 220° C , 18 fist dissolved 
in chloroform, then mixed with orl oś tugpentine, and 
after the chloroform has been distillec off, the resultin ge” 
solution 1s gi adually incoi porated with the diying hnsedd 
oll Although 220° C 1s repeatedly mentioned as the | 
temperature to which the powdefed résins have to be 
exposed, we venture,to suggest that this.must be a mis- 
take Neither amber nor the copals will endure this « 
temperature for any time without melting and beconmg 
of a dark brown colom, or otherwise decomposed 

On the othe: hand, the wiiter of this ngtice hag found 
that the various kinds of copal, which, by ™.posure in a 
finely-powdered condition for some weeks to the action of 
hot air in a steam closet, have become readily soluble in 
chloroform or acetone, are nevertheless almost entrely 
precipitated again on adding oil of turpentine or ben- 
zene to such a solution, and no amount of digestion, 
either with or without linseed oil, wil 1edisSolve, them 
Amber, thus treated behaves in a simular manher, but 
the amount rendered soluble %& chloroferm or acetone 1s 
much smaller It would, then, appeaf that this matter 
requires some further elucidation before this new process 
can be made readily available 

It has already been mentioned that tl ere aie no special 
tests for ascertaining the quality of a vajnish Gpread- 
ing a thin*layer on a sheet of glass, and then observing 
the characte: of the film produced on drying, seeps afl” 
that can be done It ought to become dry to the touch | 
within eight or ten flours, and not become fissured even 
when exposed to sunshine during a yeér , nor should the 
surface become dull through the appearance of “bloom,” 
caused by the minute exudation of. solid fatty acids 
originating from the linseed oil employed in its pre- 
paration 
* As the diying of the solution of resins in a volatile 
solvent depends solely on the volatihzatjon of the solvent, 
this process 18 accompanied by å shrinkage of the body 
of fhe varnish, which sets up a tendency to breaking up 
of the surface Linseed o1], on the other hand, becomes 
dry or*solid in consequence of combining with,a large 
quantty of oxygen, and this ıs attended by an inciease 
in bulk It follows that as “long as a sufficient propoi- 
tion of oil 1s in combination withthe resin fhe tendency 
to crack ıs compensated , but if the artist, from habit or 
other reasons, uses with his coloufs a medini deficient 
in oul, he encounters the risk of the body of his paint- 
ings becoming fissured in the course of time, and readily 
subject to the destructive action of the atmosphere 

Part ILI treats of pigments, and, as ye might expect, this 
division forms a large and most important part of the work 
All the c@lours which are made use of ın painung azt here 
described in detail, and nothing seems to be omitted 
which may serve to instruct or guide the artist and, 
“student The historical reference with which the descrip- 


tion of each of the colours 1s intioduced 1s followed by 
. 
° 


——“ny adulteratsoon detected , but what will be esteemed as 


b 
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3 gonditions in which they exist in a painting, are hkewise 


*become dry with age 


y readily removed by carefully heating ıt in an open vessel 
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a dis gatission of its wes composition, “and an outline 
1s giver of the“mést approved methods of prepardtigg 
Wherever desirable tae chemical test ıs described by 
which the purity of the, colour may be recognized and 


most valuable,are the observations and suggestions which 
bear ummediatel upon the physical and chemical proper- 
ties concerned {in their special applications Here the 
‘author gives us, In most cases, the results of his own 
experiments, and especially when he deals with the ques- 
tion of the pesmanemcy of the colours The changes 
which the cojours are hable to, whether under the influence 
of light, or wen mixed with othe? colours, or under the 


fully gone mto and considered Beginning with the 
white pigments, the author discusses the flake-white or 
whitelead ch occupies a foremost place on the artist’s 
palette on,account of its supetior whiteness, its excellent 
working qualities, and the power ıt possesses of 1mpaiting 
its own stiongly siccative character to slow-dry:ng oil 
colours He also draws special attention to a valuable pro- 
peity of white lead which has scarcely been clearly recog- 
nized, and which depends upon the formation of a kind of 
lead Sqap in the oi®colours it is mixed with This lead-soap 
imparts a degree of toughness and elasticity to the body 
of the painting, and thus prevents ıt from cracking when 
On the othe: hand, white lead, 
like all lead compounds, even when locked up in the 
medium of the paint,1s liable to become brown and dark- 
coloured when exposed to the action of even minute 
tracéS of sulfhuretted hydrogen, and this darkening 1s 
ntuch favoured by moisture and the absence of light 
AcGGrdufg to the author, an admixture of baryta white 
(barnum stipbate), in*the propoitgon of one to two, very 
mich lessens thys deleterious effect Zinc white, although 
free from the last-named defects of white lead, and of 
great value in water-colour, tempera, and fresco paimt- 
ing, has, nevertheless, only te a limited degree become a 
substitute fo. white lead in o1l pamting on account of 1ts 
being a bad dryer, its possessing a Igsser degree of 
opacity, and its tendency to crack and scale 

In the chapté: on yellow pigments, the author’s remaiks 
on the peculiarities of the different shades of cadmium yel- 
low deserve especial notice We may here add, 1n passing, 
that any free sulphur in the raw cadmium yelloy may be 


d 


Aureolin, or cobalt yellow, js very favourably spoken of by 
the author and so 1s þaiyta yellow and Indian yellow, but 
these have to be applied with caution when used along 
with certain other fygments to which he refers 

Very mstiuctive are his obserwations on Naples yellow, 
an old favourite of the artist’s , also those on yellow lakg 





or brown pink, which, as he remarks, ought to be ngor- 
ously eacluded from the artist’s palette The chrome 
yellows are dism@ssed with a very short notice, for, beau- 
tifyl as they are, they are quite unfitted for use in tempera 
or fvater-colour painting, and although showing some 
degree of permanency when locked up in a resinous 
velficle and protected by varnish, they are peculiarly 
hable to change when mixed with pigments of organic 
origin 

Passing n to the red pigments, we find a very ’ full de” 
scription of vermilion, a colour of great importance, but 
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unfortunately 8f a very capricious behaviour in resper® of 
permanency It1is a remarkable fact thag vermilion pre- + 
pared from the native mineral cinnabar is found perfectly 
preserved in old Jtalian tempera paintings, afd even in 
wall-paintings of P mpen , whifst theeartificial ve¢rmilion 
now generally in u$é, whether prepared by the dry o1 by 
the moist way, and althgugh of finer tint and chemically 
pure, is very liable to change All vee know at present 
on this subject 1s that thig 1s due not to a chemical 
alteration, but merely to & physical or molecular change 
of the red crystalline into the black modification of 
sulphide of merctiry, and that this transformation 1s 
especially favoured, by strong sunlight Different samples 
of artificial vermilion, however, frequently exhibit a 
different degree of lability to change, and as the mote 
finely ground orange vermulions are generally found to 
be the less stable, ıt has been inferred that the fine state 
of division favours the change In reference to this we 
may, however, mention that if such pale vermilion is 
heated for some hours at a temperature approaching 
volatilization, ıt gradually assumes a darker red colour, 
and becomes crystalline like the sublimed cinnabar, and 
yet by this treatment its liability to turn black in sunlight 
is not lessened, but on the contrary much increased It 
1s evident that a great deal has still to be learned about 
this pigment 

The pigments derived from madder possess particular 
interest, and are remarkable for their stability as well as 
for their early introduction in the arts The author 
sfates that such colours were known in Europe as early 
as the thirteenth century, but red madder pigments 
have been found in some quantity at Pompen, and more 
recently also amongst ancient colour materials in Egypt 

Ahzann and its allied colouring principles, which are 
the essential colour-giving constituents originally derived 
from madder-root, are now manufactured artificially from 
anthracene, and most of the madder colours are at present 
cbtained from this source Nevertheless, ıt 1s a note- 
worthy fact that the choicer kinds of the madder pigments 
used by artists are still prepared from madder-root, 
although artificial alizarin, purpurin, and anthrapurpurses®e 
in a chemically pure state afe accessible to the colour- 
maker at a cheaper rate It ıs not clear whether it 1s 
merely habit of the colour-maker, and a difficulty of adapt- 
ing the use of the pure coloering-matters to the old 
methods, or whether it 1s the presence of some still un- 
recognized constituent of madder-root, which causes the 
root to be preferred in the production of fine artists’ 
colours It is, perhaps, of interest to mgntion here 
that a difference in the behaviour of the artificial 
colouring-matter 1s also observed in the difficulty of 
applying ıt on wool o1 woollen cloth so thoroughly fast as 
to stand the operation of fuiling On this account the 
red cloth of the French aimy is still dyed with madder, 
and probably this is the true reason why the cultivation 
of this plant 1s still to some extent contipued 

The study of the chemistry of the Durkey-red dyeing 
has fully established the important part which the pre-- 
sence of fatty matter, im some peculiar condition, plays in 
this remarkable process That this also holds good with 
pigments can be shown by trying to *produce these 
colours from aitifi@ial alizarins without using such fay 
substances , and this may mẹ some way account, for the 
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author’s failure to obtain the bes possible result from 
* pure alizarin, Mthough prepared from madder-root 
Although. madder colours are deservedly esteemed for 


° their stability, the auther has proyll, by a Series of 


experim@nts with different sample} of commercial 
moist “nd cake colours, that ¢hey are by no means 
all alike in this respect A their great ım- 
portance for the artıst, as being unique in their special 
qualities of tint and permanenqy, it appears highly de- 
sirable that a thorough investigation should settle the 
question as to the composition of the most stable of them, 
and thus furnish a guide to the preparation of entirely 
trustworthy colours A formula quoted by the author on 
p 154 for the preparation of madder carmine seems m- 
complete, as no mention 1s made of any alum or alumina, 
which is an essential constituent of this pigment 
Passing on, we take notice of a short account of lac dye 
and cochineal lakes, which, along with the ancient 
kermes, are furnished by three different species of coccus, 
Of these only the cochineal carmine ıs of interest, but, 
rich and beautiful as ıs this colour, the author vegy justly 
warns the artist against its use on account of its want of 
stability We may take this opportunity of observing 
that pure carmine, notwithstanding its ready solubility in 
ammonia, is a true lake, and, in fact, ıs a definite com- 
pound of one of the carminic acids with lime and alumina 
In the chapter on blue pigments, the article on indigo 
deserves special attention , and many will be disappointed 
to find that this highly esteemed colouring-matter, 
generally supposed to. be one of the most permanent, 
e does certainly not deserve this character when used in 
painting To this pigment is largely due the faded con- 
dition of the works of artists who have used it extensively 
This proneness to fade ıs especially noticeable in wate- 
colour paintings where the sulphindigotates have been 
employed 
Considering the lamentable deterioration of some of the 
works of artists who have used asphaltum too freely, ıt 15 
satisfactory to learn that thie substance may be safely 
egmployed 1f prepared as directed by the author In this 
connection mention 1s also made of a brown water-colour 


* said to be an ammoniaca] extract of asphaltum , but we 


venture to say that this must be some trade mystification, 
for genuine asphaltum does not yield its colour to 
ammonia, or indeed to an} other alkaline solvent 

After the detailed description of the pigments, a chemi- 
cal classification of them is given, which in the main ıs 
an arrangement based upon their chemical composition, 
and which more prominently exhibits the characteristic 
chemical and physical difference of deportment of the 
various groups in which the pigments may be classified 

Jn ch&pter xx1 tables are given in which the pigments 
are ranged according to their stability into three classes, 
and, it may be seen at a glance what degree of per- 
manengy is ascribed to any of them 

Chapter xxu 16 full of most important considerations 
and useful suggesfione with regard to selected and con- 
structed palettes, and after discussing the Jssts of pig- 
ments used by some well-known artists, the author gives 
his selgcted palettes for o1l and water colours 

In chapter axı the chemistry of the various methods 
of painting in tempera, fresco, stefeochromy, oil and 
water golour, and pastel, afe discussed and explained , 
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and under oil painting the complicated changes “which 
the vehicles and their constituent$ ufdergo duting the 
process of painting aie recapitulatéd 

Chapter xxiv contains a stu@y of old paintings and 


drawings, with the special object of giving a*brief accoun 


of the materials used in the production af these early 
works, and comments on-the Jessons to be drawn from 
individual pictures 

Chapter xxv ıs devoted to a discuss on of the beste 
means for conservation of pictures and drawings, with 
some useful hints on restoration , aitd in the concluding 
chapter xxvı we have an account of trials of pigments as 
to ther permanency, carried out by the author and other 
investigators This ıs a subject which in recent times hag 
received a good deal of attention, and although the 1n- 
vestigations dealing with this matter are by no means 
concluded, very important 1esults have ady “been 
obtained e 

This ts especially the case with 1egard to water-colour 
paints, which, on account of their thinness of application 
and absence of a protecting medium, are much more 
susceptible to fading, and therefore give greater facilit¥ 
for examination than the oil colours. It 1s mow well 
*undeistood that the action of light mn conjunction with 
moisturet and air is the principal cause of the fading 
of the cofours, and were it piacticableeto keep water- 


“ 


colour drawings absolutely dry inclosed between glass ° 


plates, front and back, their preservation would be much 
prolonged With oi paintings the conditions are dif- 
ferent, and ın some respects more favourable, especially 
ewhen the paiating has once reached its pidper stage of 
matuiity—that ıs to say, when the volatile vehicles have 
entirely passed away, and the linseed oil has completed 
its course of drying and oxidation * Whilst thé process 
of drying ıs still going on in the earéy years of the 
existence of an ol painting, some amount of moisture 
is produced within the body of the painting as a direct 
product of the oxidation of the linseed ol, and con- 
sequently a picture too freely exposed to sunlight in this 
stage will be mitch more liable to suffer and to change 
than later on, when the resinous and oleaginous vehicles in 
which the particles of col®ur are loeked up have become 
firm and quiescent To fully appreciate this we must 
bear in mind that even the varnish and resinous vehicles 
do not #% completely exclude air and moisture from 
without gs 1s commonly sfipposed 

There is still much to be learned with regard to the 
chemical processes involved in the*sg-called ‘drying of 
linseed oil, and this subject deserves a thorough re- 
investigation in the light and with tle means of modern 
chemical research It is,*for instance, a well-known fact 
that linseed oil under certain conditions becomes itself a 
most powerful oxidizer, so much so that canvas or paper 
soaked with it will become destroyed in the course of 
time, and it seems that this effect 1s pecially marked 
when onl of turpentine has been used along witheit 
It is quite conceivable that this activity of linseed oil 
may be one of the agents at woik in the deterioration of 
olkpaintings , but whatever dangers may arise from this, 
the use of linseed oil cannot be dispensed with 
št 15 otherwise with oil of turpentine, for which a 
very much superior substitute might be foifnd in the 
higher members of the benzene seres, which could 
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now be obtained sity a sufficigntly moderate cost if a 
demand for them sh@uld arise These. hydrocarbons, 
while qn pdifferept t to the action of atmospheric oxygen, 
possess sieatet solvent power than any other, and 6@n 
| this account they are “also well adapted for the prepara- 
„pon of varnishes But fr this Jatter purpose a still more 
suitable vehicte wilfbe found in the amylic acetate, which 
dissolves eves the hardest copals almost entirely after 
having been pgeviously finely powdered and kept for 
esome time in a hot closet In this way excellent var- 
wushes nay be produced 
In reviewing a work dealing with so vast a number of 
subjects, it 1s obvioufly impracticable to do more than to 
refer to some, few of them, but we think sufficient has 
» been,sar1 in the foregoing notice to show the valuable 
@haracter of the work before us, and although it will be 
freely admitted that there are still a good many points 
which demang further inquiry and elucidation, those who 
are Intere, in the subjectgmay be congratulated on 
now poss@ssing in an accessible form all that chemistry 
has for the present to say on paints and painting 
HUGO MULLER 





e POINCABE’S THERMODYNAMICS 


Thermodynanugue Leçons professées 
Poincaré, Membre de l'Institut 
* Georges Carré, 1892) 


» par H 
Pp xx, 433 (Paris 


HE great expectations with which, on account of the 

well-won fame of its Author, we took up this book 

have unfortunately not been realized The main reason 

is not far to seek, and requires no lengthened exposition 
' Ifs Dature will be obvious from the following examples 

The late Prof W H Miller, as able a mathematician 
as he was a trustworthy experimenter, regularly com- 
menced his couse of Crystallography at Cambridge (after 
selzing the chalk and drawing a diagram on the black 
board) with the words —“ Gentlemen, let Ox, Oy, Oz be 
the coordinate axes” And, "some forty years ago, in a 
certain mathematical circle at Cambridge, men were wont 
to deplore the necessity of introducing¢words af all en 
a physico-mathematical text-book —the unattainable, 
though closely approachable, Teal being regarded asa 
work devoid of aught but formule ! . 

But one learns something ın forty years, end accord- 
ingly the surviving members of that circle now take a very 
, different view of the matter THey have been taught, alike 
by experience and by example, to regard mathematics, 
so far at léast as pltysical inquiries are concerned, as a 
mere auxilary to thought —-of a vastly higher order of 
difficulty, no doubt,@han ordinary numerical calculations, 
but still to be :egarded as of eSsentially the same kind 
This 1s one of the great truths which were enforced by 
Faraday’s splendid career 

And the consequence, in this country at least, has been 
that we find in the majority of the higher class of physi- 
calstext-books few except the absolutely inglispensable 
formule Take, for instance,that profound yet homely 
and unpretentious work, Clerk-Maxwell’s Theory of Heat 
Even his great work, £Zectrzczty, though ıt seems to bristle 
with formule, contains but few which are altogether un- 





more recent works pn the same advanced portions of thé 
subject 

In M Poinfaré’s work, however, all this 1s changed 
Over and over again, ın the frankest manner (see, for » 
instanceepp xvi, 176), he confesses that he lays himself 
open to the charg, 
matics —and ther are many other places where, probably 
thinking such a confessipn® would be too palpably super- 
fluous, he does not fg#l constrained to makeit This 
feature of his work, at Jgast, 1s sure@o render 1t accept- 
able to one limited but, mfiposing body, the Examiners 
Jor the Mathematical Tripos (Part IT) 

M Poincaré not only ranks very high indeed among 
pure mathematicians but has done much excellent and 
singularly originalavork in apphed mathematics —all the 
more therefore should he be warned to bear ın mind the 
words of Shakespeare 

“Oh t it 1s eacellent 


“ To have a giant’s strength , but 1t 15 tyrannous 
‘To use it like a giant ” 


From the physical point of view, however, there 1s much 
more than this to be said For mathematical analysis, 
like arighmetic, should never be appealed to ın a physical 
inquiry till unaided thought has doneits utmost Then, 
and not till then, 1s the investigator in a position rightly 
to embody his difficulty in the language of symbols, with 
a clear understanding of what 1s demanded from then 
potent assistance The violation of this rule is very 
frequent im M Porncaré's work, and 1s one main cause of 
its quite unnecessary bulk Solutions of important 
problems, which are avowedly imperfect because based 
én untenable hypotheses (see, for instance, §§ 284-286), 
are not useful to a student, even as a warning —they are , 
much more likely to create confusion, especially when 
a complete solution, based upon full experimental data 
and careful thought, can be immediately afterwards 
placed before him If something 1s really desired, in 
addition to the complete solutien of any problem, the 
proper course is to prefix to the complete treatment one 
or more exact solutions of simple cases This course 1s 
almost certain to be useful, to the student The whole 
of M Poincaré’s work savours of the consciousness of 
mathematical power —and gxhibits a lavish, almoste#x® 
reckless, use of ıt | Todhunter’s favourite phrase, when 
one of his pupils happened to use processes more 
formidable than the subject required, was “’Hm — 
breaking a fly on the wheel *’ He would hate had 
frequent occasion to use ıt during a perusal of this volume. 
An excellent instance of he dangerous results of this 
lavish display of mathematical skill occurs at pp 137-38, 
the greater part of which (as prented) consists of a mass 
of eror of which no one, certainly, would accuse M 
Poincaré The cause must therefore be traced to the 
unnecessary display of dexterity with which, aftemobtain- 
ing the equation 


QyQi = 1 ~ AKT y Te); 


hd 
where the orde of the suffixes 1s evidently of paramount 
importance, M Poincaré proceeded to say “ Nous 
pouvons donc écrue . ° 


Qy/Qs = (Tp Ta)” 


But his unfortunate printer, not prepared for sucha four 


necessary e Compare it, in this respect, with the best of | de force, very naturaly repeated the Q Q of the first 
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equation, with® the :esult of wholly efalsifying all that 
follgws On the other hand, we must fully yecognize that, 
when more formidable analysis ıs feally required (as, for 
“instance, in th® treatment of v Helmholtz’s monocyclic 
and, polycyelic systems), M Pofhcaré seems tq feel so 
thoroughly at hothe,as toitticize wit freedom 

One fest’ of the soundness, of ane huthor, writing on 
Therm®dynamics, 1s his treatm&nt of temperature, and 
his introduction of absolute temperatuue M Poincaré 
gets over this pait of his warke very expeditiously In 
§§ 15-17 temperature, ¢, 1s conventionally defined as in 
the Centigrade thermometer by means of the volume of 
a given quantity of mercury, or by any continuous 
function of that volume which increases along with ıt 
Next (§ 22) absolute temperature, T, is Gefined, provision- 
ally and with a caution, as 273 -+7, fiom the (so-called) 
laws of Martotte and Gay-Lussac Then, finally (§ 118), 
absolute temperature is virtually defined afresh as the 
reciprocal of Carnot’s function [We say wertually, as 
we use the term in the sense defined by Thomson M 
Poincaré’s Fonction de Carnot 1s a different thing] But 
there seems to be no hint given as to the results of 
experiments made expressly to compare’ these tw defini- 
tions Nothing, for instance, ın this connection at all 
events, ıs said about the long-continued early exper- 
mental work of Joule and Thomson, which justified them 
an basing the measurement of absolute temperature on 
Carnot’s function 

In saying this, however, we must most explicitly dis- 
claim any intention of charging M Poincaré with even 
a trace of that sometimes merely mvidious, sometimes 
purely Chauvinistic, spirit which has done so much to 

* embitter discussions of the history of the subject On 
the contiary, we consider that he gives far too httle pro- 
minence to the really extraordinary merits of hts own 
countryman Sadi Carnot He wiites not as a partisan 
but rather as one to whom the history of the subject is a 
matter of all but complete mdifference So far, m fact, 
does he carry this that the name of Mayer, which fie- 
quently occurs, seems to be spelled incorrectly on by 
far the greater number of tlfese occasions! He makes, 

aljgwever, one very striking historical statement (§ 95) — 

“ Clausius lu donna f nom de Princepe de Carnot, 
“bien qu'il Vefit énoncé” sans avoi» connaissance des 
“ travaux de Sadi Carnot ” 

Sull, one naturally expects to find, m a Treatise such 
as this, some little allusion at least to Thei1modynamic 
Motivity , to its waste, the Qissipation of Energy , and 
to the test of those important early iesults of Sir W 
Thomson, which have had such immense influence on 
the developthent of the subject We look in vain for any 
mention of Rankine o1 of his Thermodynamic Function , 
though we have enough, and to spare, of it under its 
later atas of Cntiopy The word dissipation does 
indeed occu, for we are told in the Introduction that the 
Prigcipe de Carnot is “ la dissipation de Ventropie ” 

We find Bunsen and Mousson cited, with regard to the 
effect of pressure upon melting points, almost before a 
avoid 1s said of James @homson, and, when that word 
does come, ıt wholly fails to exhibit the reaf nature or 
value of the great advance he made 

Andrews again, à propas of the critical point, and his 
splendid work on the isothermals of carbonic acid, comes 
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in for the barest mention enly a/ffere dong ‘discussion of 
those very cmves, and of the eq¥ations “suggested for 
themgby Van der Waals, Clausius, and Sari au, asltegh 
mê work was the acknowledged origin of their attempts 
The 1eason for all this 1s, as before hinted, that M 
Poincaré has, in this work, chose to play almost exclu; 
sively the part of the puie technical analy sf, instead of 
that of the profound thinke, though he 1s Perfectly com- 
petent to do that also when he pleases Andj,ein his as- 
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sumed capacity, he quite naturally looks with indifferencepe 


if not with absolute contempt, on the work of the lowly’ 
experimenter Yet, in strange contradiction to this, and 
still more in contradiction to his aseuipticn of the Con- 
servation of Energy to Mayer, he says of that principle — 
“ personne n'ignore que c'est un fait expérimental ” e 

Even the elaborate the: mo-electric experiments of Sir We 
Thomson, Magnus, &c, are altogethe: ignored What 
eise can we gather fiom passages hke the faflowing?, 


(§ 287) “Sir W Thomson admet qwil guste une 
“ force electromotrice au contact de deux portions Qun 
“ même conducteur à des températures différentes, 1l 
“assimile donc ces deux portions à deua conducteyrs 
“ de nature différente, assimilation qui parait très vrai- 
“ semblable ” . 

(§ 291) “ si l'effet Thomson a pu étwe mis en 
=t évidence pai l'expérience, on n'a pu fusqu’ici cogseater 
“Vexistepce des forces electiomottices qui lu: donnent 

e 


“ naissance ” . 


Everyone who comes to this work of M Poincaré fresh 
from the study of Clerk-Maxwell’s little treatise (or of the 
early papers of Thomson, to which ıt owed much) will 
feel as if thansferred to a totally new world Let him 
look, for inmstgnce, at Maxwell’s treatment ofthe ThA mo- 
dynamic Relations, Intrinsic and Available Eneigy, &e, 
and then turn to pp 148-150 of M Poincaré’s Work 
There he will find at least a large portion of these most 
important matters embodied in what it seems we are néw 
to call the Lonetzons caractéristiques de M Massieu! 

But the most unsatisfactory part of the whole work 1s, 
it seems to us, the entue ignération of the true (ze the 
statistical) basis of the second Law of Thermodynamics 
Agcording to Clerk-Maxwell (NATURE, avi 278) 

“The touch-stone of a treatise on Thermodynamics 1s 
“what 1s called the secon@ law” œ 

We need not quote the very clear statement which 
follows this,4s it 1s probably accessible to all our readers 
It certainly has not muck resemblance to what wall Be 
found o& the point in M _ Poincaié’s work —so little, 
indeed, that 1f we were to judge by these two writings 
alone it would appear that, with the exception of the 
portion treated in the recent investigations of v Helm- 
holtz, the science had been retrogiading, certainly not 


advancing, for the last twenty years G T 
° 





INSECT PESTS 

fland-book of the Destructive Insects “of Victoria By 
C Fiench, F LS, Government Entomologist Part I 
Prepared by Order of the Vıictouan Department of 

Agriculture (Melbourne, 1891 ) : 
T appearance of this volume affords another proof, 
if any were 1equned, of the wholesome activity, 
how noticeable in all progressive countries, directed 
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towards the s®ppresseon of the insect pests of culti- 
vated@plants ne effect of this welcome energy, has 
been a process of differentiation, whereby the attacks 
eof msects upon crops, instead of being included in 
the comprehensive but somewhat incomprehensible 
term of “ bight,” have been separated one from 


another, mor® or less clearly defined, and, to a very | 


” useful eateng, associated 1espectively with the ravages of 
ertain specific msects 
‘whom the subject is new to obtain a much clearer idea of 
the scope of agricultural entomology than was the case 
even as recently as fife o1 six years ago “The time has 
arrived,” obgegves the author, “when, 1f we are to fight 

veinsec$ pests successfully, united action must be taken, 
Md knowledge gained by constant vigilance, and by use- 
ful and carefully conducted experiments Only thus can 


a bette: knowedge be obtained of the relations of insects , 
‘ several chapteis deal with rotations of ciops, the fallow, 


to agricule, viticulture, and dorticulture ” 
About @ne-fifth of this volume of 150 pages is devoted 


It 1s now possible for those to | 


i 





to an intioduction to entomology, a classification of , 


insects, directions for collecting and preserving specimens 
of economic interest, the preservation of insect-destroy- 
ing birds, and certain horticultural quarantine rules The 
man parf of the bgokus occupied with a discussion of four- 
teen of the most troublesome insect pests of apples, pears, 
apricots, and aherries in®the colony of Victoria’ These 
eare illustiated bY means of coloured plates, the excellence 
of which demands a word of approbation The ever- 
growing facilities for international transport are, no doubt, 
partly responsible for the extent to which the insect pests 
of thymcoumtiy are identical with those of the Antipodes 


In this connection 1t 18 worthy of note that At least five oft 


a the pests which are illustrated have acquired as unenviable 
a reputation in Britain as in Victoria These are the 
woolly Aphis (or American bligh®, the codln moth, the 
apple-bark scal, the 1ed spider (an Arachnid), and the 
pear and cherry slug, which 1s the slimy, iepulsive-looking, 
leaf-eating larvaeof one of the saw-flies Of the fourteen 
pests enumerated, the Lepidoptera claim four, Coleoptera 
three, Homoptera two, Heteroptera two, A1achnordea two, 
and Hymenoptera one : ° 

The volume çoncludes with an instructive chapter upon 
insecticides and the fheans for “applying them Amongst 
the more noteworthy of the forme: are carbon bfulph- 
ide, Gishurst compound, hellebore powdtr, kerosene 
(petraeum), gas lime, London puple, Pafs green, 

e sulphur, and tobacco A caution is given as tœ the use 
of certain so-called insecticides, such as ammonia and 
carbolie acid Insécticides they undoubtedly are, but 
inasmuch as they injure the plant as well as kill its pests, 
they had better be Rft alone Various kinds of apparatus 
for applying insecticides are deScribed, and illustrated by 

e means of twenty wood-cuts The most efficient and ont 
of the newest of these, the atr-power distributor called 
the Strawsonizers—after its mventor, Mr G F Strawson, 
an Enghshman,—is adequately described and figured 
Setgral useful nozzles and pumps are likewise noticed 

Mı Fiench has produced & volume of much practical 
valne, and ıt may be hoped that he will maintain the same 
high standard in the subsequent parts One appeal, how- 
ever, may be made to the author—and not only to him 
but to all writers upon this subject,—and that is twappend 
the name of the authority to the systematic name of each 
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insect Agricyltural entomology is necessarily a subyct 
of international inter@st, and much confusion a1ises— 
especially in connection with American wiftings—through 
an omissfon which might easily be remedied e The diffi- 
culties of synonyniare great eneugh, without gratuitously 
adding to them Ï. =e 


pa i oak 
e 
OUR BOQK SHELF 


Farm Crops By John? Wrightson, MRAC, FCS 
(London. Cassell and Company, Limited, 1891 ) 


THE author introduces this volume of upwards of 200 
pages as “an honest attempt to place the laige syb- 








; Ject of crop cultivation before the minds of children”, 


and this is, reasonably enough, his plea for its being 
“penned in the plainest possible language” The work 
belongs to “Cassels Agricultural Readers,” and the 


root crops, corn crops, grass crops, grasses, clovers and 
pasture plants, and the making and management of 
pastures 

Whether agriculture 1s a subject that can be at all 
satisfaceorily treated, in a book of the type which a 
“reader” necessarily suggests, ıs a question that need not. 
be discussed here But itis abundantly evident that the 
problem has not been solved in the volume under notice 
It is sprinkled with footnotes and tables, the latte: being 
of as complicated a character as any which are usually 
found in agricultural treatises Then, again, there are 
long quantitative lists of grass seeds recommended for 
use in laying land down to pasture, and these, it 1s to be 
feared, will be found both wearisome and unintelligible to 
the small boy who has to wade through them ın the course 
of a “reading lesson” Indeed, the book 1s curiously 


unequal throughout, and it 1s apparent that the author ° 


would probably have done better had he rot had to con- 
tually remind himself that he was wiiting a “reader” 
for children 

It is particularly desirable that, in a strictly elementary 
book, everything should be correct , but this 1s hardly the 
case with some of the ulustrations In Fig 2, for ex- 
ample, the fruit of the cabbage 1s represented as dehiscing 
from above downwards, though this 15 not the behaviour 
of asihquain nature Ongthe other hand, the figures of 
grasses are exceedingly good i 

The text 1s not free fiom errors On p 671s describes 
what will happen “if tump braid (szc) too thickly ” 
The use of systematic names will ather hinder the 
juvenile student than otherwise, unless special care 1s 
taken to render them corectly, which 1s not always the 
case Occasionally, the fanciful element is in e®idence, 
as when it 1s stated (p 207) “Mowing 1s as old as 
Time itself, for has not Tyne been represented as carry- 
ing a scythe over his shoulder >” 

“In future editions,” ıt 1s said in the preface, “this 
little book may, no doubt, be further extetded” It ıs 
questionable, however, whether the autho: would not 
more successfully meet the requuements of a ‘“1eader,” 
of the kind which appears to be contemplated, by elimin- 
ating all such matters as do not fall easily into the course 
of a reading lesson At present, ıt would seem as if the 
object had been to produce a “ text-book” rather than a 
“reader ” ‘ 


e 
Arithmetic for Schools By Charleg Smith “ Putt 
Piess Mathematical Senes” @Cambnidge University 
Press, 1891 ) 
Mr CHARLES SMITH is such a well-known writer of 
mathematical warks that we expected to and the @resent 
volume very commendable In this we are not dis- 


appomted The expfanations of the fundamental pringp&s 
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Journeys in Persa and Kurdistan 


«wePerren Maycock, M Inst EE 
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and processes are treated with a clearnegs, conciseness 
and completeness that make the book a delight to reads 
and although, es he says, “my aim has not been to in- 
troduce novelties,” yet he has gucceeded, ın sofar as we 
are able t® predict, in placing before students £ book not 
only of practical utality, bùt also of gre&t educational value 

Stocks ahd shares, and such like transactions, have all 
been freated more in accorda&ce with the methods of 
the present day than 1s usual N ah treatises There 
has also been ins@rted a chapfer on foreign exchanges 
for the benefit of those prtparing for examinations in 
commercial arithmetic The ®xamples are of a varied 
and useful nature, and are numerous and well chosen 
each new principle or process 1s accompanied with 
one or two sets of them, while interpolated through- 
out are many to be worked out by those who wish to 
revise their back work as they proceed in the subject 
Miscellaneous exercises to the number of 500, together 
with sets of examination papers, form also a useful 
addendum W 


By Mrs Bishop 
(Isabella L Bird) Two Vols With Portrait, Map, 
and Illustrations (London John Murray, 1891) 


THIs work consists of letters written in the course of the 
second half of journeys in the East which extenfled over 
a period of two years The author had intended, in the 
event of their being published, to correct them by refer- 
ence to notes made with much care Of these notes she 
was robbed, and she refers to the loss as her “apology to 
the reader for errors which, without this musfortune, 
would not have occurred” Perhaps, however, the book 
1s all the better for beg presented essentially in the 
form in which ıt was origmally written The record of 
the writer’s impressions has thus a directness, simplicity, 
and freshness of which it might to some extent have 
been deprived by elaborate revision Mis Bishop does 
not profess to have written a book on Persia and Eastern 
Asia Minor She has merely set down what she herself 
saw during her travels in those counties But she has 
done this so well that ordinary readers are not likely to 
resent the shghtness of her 1eferences to the admunistra- 
tion of government, the religious and legal systems, the 
tenure of land, and the mode of taxation The illustra- 
tions are very good, and add considerably to the interest 
of the narrative 


e 
A First Book of Electricity and Magnetism By W 
(London Whittaker 





and Co , 1891 ) 
THE scope of this work 1s hmited to*the syllabus of the 
elementary stage of the Science and Art Department 
It 1s igtended as an eagy introduction to many of the 
text-books now ın use, which, although termed ele- 
mentary, are of rather too advanced a nature for some 
students tocommence with ,@he author considering that 
they might be led to “take a greate: interest in their 
work” by the help of such a book as he has put before us 

Throughout the three parts, which deal severally with 
magnetism, electro-kinetics, and electro-statics, the ex- 
planations are of a plain and simple nature, while the 
ilustrateons bring out clearly the various points which 
they are mtended to exhibit The information is based 
on the latest ideas , and interpolated ın the text are many 
questions, the answers to which the student should write 
out befere proceeding beyond them 

The book will be found really very useful for beginners, 
and will be to thdin aeggod introduction to higher works 


A Cyclopedia of Nature Teachings Waith an Introduc- 
tion, by Hugh Macmillan, LL D ,*F RSE (London 
Elliat Stock, 1892 ) 


THE compiler of this volume has brought together a large 
naper of extracts from various aūthors, setting forth 
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what profess*to be “facts, obfervations, suggestions, 
illugtrations, examples, and ushata dgaieeiif from 
Ml departments of inanimate natue” ‘Here %1s the in- 
formation offered to us abo% “the sun-controlledy 
stars” — . 

“When stars, first created, start feith wpon their vast 
circuits, not knowing their way, if they were conscious 


and sentient, they might feel hopeless of maintaimmg y 


their revolutions and orbits, and might despair in the 
face of coming ages But, without hands or arms, the 
sun holds them Without cords or bands, the solar kin 


drives them unhainessed on their mighty rounds without ' 


a single misstep, and will bring them in the end to their 
bound, without a single wanderer ” 
This sorry stuff 1s agfair specimen of a gdod many of 


the “ Nature Teachings” presented in the “ Cyclopaedia ”#« 


A moie suitable title for the compilation would have been 
“ Scientific Gush” The compiler does not always even 
give accurate titles to his extracts A passage from one 
of Mr Ruskin’s writings has the strange Nadins, o The 
Star Mercury ” s `; 


LETTERS TO THE EDITOR . 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents Neither can hg undertake 
to return, or to correspond wrth the writers of, rmgzected 
manuscripts intended for this or any other part of NATURE 
No notice ts taken of anonymous communications J 


On the Attitudes of the Zebra during °Sleep, and their, 
Influence on the Protective Value of its Stripes 





Nowapays, when the colours of animals and their uses for 
the purposes of 1ecognition and protection are forcing them- 
selves upon the attention of all naturalists, it 1s not wonderful 
that an animal so conspicuously maiked as themmteri™should 
have commanded a laige share of notice 


Much as it has been considered, however, I do not think We ** 


have yet learned all the lessons that it has to teach us” 

Taat its bold and vivid stripes should be of immense service 
for recognition may be atepted as beyond dispute . 

The statement of Mr Francis Galton, thaf on a clear moon- 
lit mght these vivid stripes melt into mvisibility, and to an eye 
not absolutely focussed to the animal itself, but to objects in its 
immediate vicinity, it is quite upseen, even when so near that its 
breathing can be heard distinctly, praves most mdubitably their 
immense protective value As he says, ‘‘ Ifthe black stripes 
weie more numeous, 1t would be seen as a black mass, if 
white, then as a white one, but their protection 1s such as 
exactly to match the pale tipt which arid gaound possesses in 
the moonlight ” ? 

Pi wå farze, thisis hardly what one would have expected, but 
when pointed out by a competent and trustwor hy observer, even 
a slight knowledge of the laws of light proves it to be tive 

Let an§$one notice at what a short distance a lady ua 
galatea gress with broad stripes becomes invisible in the moon; » 
light, and he will be at once convanced of the truth of Galton’s 
remark F . 

Prof Henry Drummond further says — When we look at the 
coat of a zebra, with its thunder-and-lightning pattern of black 
and white stripes, we should think suo& a conspicuous object 
designed to court, rather than elude, attention But the effect 
In natwe 1s just the opposite The black and white somehow 
@ake away the sense of a solid body altogether, and the two e 
colours seem to blend into the most inconspicuous grey, and at 
close quarters the effect 1s as of bars of light seen through the 
branches of shrubs Ihave found myself 1% a forest gazing at 
what I supposed to be a solitary zebra, its presence betrayed 
by some moteon due to my approach, and suddenly 1ealized that, 
I was surrounded by an entireherd, which was all invisible until 
they moved” By this I understand Piof Drummond to refer 
to his observations zx the day-tume, as Mr Galton speaks onty of 
tHe moonlight 

One can readily see how the shadows of the branches in a 


¢ropical forest falling upon the zebras would so intermingle with 


the stripes of the animals as to add enormously to the difficulty 
of recognition by human eyes, and also, in the dim light of the 
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forest (broken p as ifys into bats of light and shade), by the 
eyes of then fierce and®hungry foes as well 
ay samination of the varied stripes of the zera has 
forced pon mind the conviction that they have a still doper 
meaning and value @han has hitherto been noticed and 
explained $ 
It 1s easy to see how the vertical bars may assimilate to the 
fallmg shadows in the noonday sun, and the diagonal stripes on 
the neck andehind-quarters to those cast by the declining day 
But ıt 1s not so much in the day-time and during its waking hours 
that the zebra Rands im such pressing need of concealment as 
at mght, when it 1s compelled to rest Zhen, when surrounded 
by eager and wakeful foes, 1t dves require all the concealment ıt 
can get Now, let us suppose the animal to be lying down, 
say partly on s side and partly on its belly, as horses very 
frequently do What will be the effect of such an attitude upon 
the differer® stripes on various partg of the body? In the first 
place, the animal will thrust out its knees, and fold its fetlocks 
backwards under its body in such a manner that the horizontal 
‘bars on the fore-legs will become vertical 
At the same time ıt will push out in a backward direction, its 
haunches, ang the hind-feet will be brought forwaid under or 
neat its baf, so that the diagopal stipes on the hind-quarters 
will be rawr so as to become much more vertical, and to 
correspond with the now vertical bars across the hind-legs, made 
vertical by the folded position of the limbs In such an attı- 
tude—-a perfectly natural and common one—all the stripes of 
the body will be vertical, or nearly so, especially if the zema 
rests 1ts head upon the ground, or tts fore-legs, so as to bring the 
diagonal stripes of its neck into unison with all the rest Sup- 
posing, then, thate comcidence ın the general dnection of the 
stripes 1s produced by such an attitude of the body during rest, 
1s 1t too much to assume gt to be an extension and refinement of 
those protecti'¥g devices of Nature, extending to .the sleepmg 
zebra the full amount of all the possible protectrve value of its 
stripes jusi at the very time when wt needs rt most, so that m the 
clear tropical moonlight, when the shadows are only a little less 
distinct than m the day, it may be able to repose m something 
like safety and peace ? 
mgse the zebra rests, not always on its belly, as sug- 
gested, but now and then on its side, with its limbs outstretche@ 
*It ıs plain that the vertical, diagonal, and horizontal stripes 
werkkthen be all more horizontal than anything else, Sz 
pointing in different girectiors, and would then so assimilate 
themselves with the crossed and vary®ng directions of the shadows 
as to have the same practical effect in hiding the sleeping anımal 
from its foes 
Under such a supposition (by no means an impossible one), 
it seems to me that those beautiful bars of biown and white 
surround the dormant zebra “with a protection and a defence 
almost as secure as bars of iron or brass, leaving the foes with 
nothing but their sense of smell to guide thgm to then prey 
We have only to assume the folding up of the hmbs, hké& the 
folding up of ,a two foot rule, sel the marks on both sides cor- 
respond, and we see dt once the @nification in the general direc- 
tion of all the stripes of the body, which I cannot help @elieving 
has a very considerable protective value to the zebra 
However, if any enlightened and geneous p&tron of science 
ewoujd kindly present to our College (“f Owens,” Manchester) a 
good stuffed specimen ofa recurftbent zebra in thę attitude I 
have suggested, he would help considerably to settle a nice point 
in thé matter of protective colouring, and give to the cause of 
scientific education a very welcome and appreciable aid 
December 21, 1891 H W 
. 





The Migration of the Lemming 


THERE are two questions which I should like to ask Mr W 
Duppa-Crotch touching his recent letter on the above subject 
{NATURE, December 31, p 199), and for this purpose I had 
better begin by quoting a paragraph from my own discussion of 
the same subject, written close upon ten years ago -~ 
*.‘‘Looking to Mr Collett’s large experience@on the subject, 
as well as to the intrinsically probable nature of his views, I 
think we may most safely lend countenance to the latter The 
most important point of difference between Mr Crotch and Mr 
Collett has reference to a question of fact For whilé Mr 
Crotch states that the migiations are made westwards without 
reference to the declivities of the country, Mr e Colletteis 
emphatic®in saying that ‘the wanderings take place in the direc- 
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ton of the valleys, afd therefor can branch out from the plateaux 
m any directien’ If this 1s so, there ıs an end of Mı Cretch’s 
theory, and the only @ifficulty left to explain would be why, 
when the lemmings reach the sea, they sti# continue on their 
onward gourse to persh ip thew multitudes by drowning The 
answer ®© this, however, 1s not far to seek. For“%heir ordinat y e 
habits are such thatgwhen m then® wandgiings they come upon 
a stream o1 lake, t swim across ıt , and therefore Avhen they 
come upon the coast line gt È not surpusing that they should 
behave in a similar mange, and, mistaking the sea for a large 
lake, swim persistently Away from land gith the view to reach- 
ing the opposite shore, all they succumb to fatigue and the 
waves Therefore, pendigg futher observations on the question 
of fact above alluded to, I cannot feel that the migration of the 
lemming furnishes any difficulty to the theory of evolution over 
and above that wlach ıs furnished by the larger and more ım- 
portant case of migration in general, to the consideration of 
which I shall now *pioceed” (“Mental Evolution in Animals,” 
pp 284-85) 

Mr Duppa-Crotch’s theory thus alluded to—which consti- 
tuted the most striking feature of his “rather lengthy paper 
before the Linnean Society,” and which, he then wrote, ‘led 
me to spend two yeais in the Canaries and adjacent islands ”—~ 
is, briefly, as follows — 

“I allude to the island ot continent of Atlantis It is 
evident that land did exist in the North Atlantic Ocean at no 
very distant date Is ıt not then conceivable, and even 
probable, that, when a great part of Europe was submerged, 
and dry land connected Norway and Greenland, the lemmings 
acquired the habit of migrating westwards, for the same reasons 
which govern more familiar migrations? It appears to 
me quite as likely that the impetus of migration towards this 
continent should be retained, as that a dog should turn 10und 
before lying down on a rug, merely because his ancestors found 
it necessary thus to hollow out a couch im the long giass” (Linn 
Soc Journ , vol xm p 30) 

And, in a subsequent paper (2da7, p 157 ef seg), he 
combats the statement of Mr Collett, ‘that these migrations 
follow the natural declivities of the country” Now, howevei, 
1t appears that Mr Collett turns out to be ight as to the 
fundamental fact of the migiations not being westerly mog 
than towards any othe: point of the compass, for Mi Duppa- 
Crotch, m his letter to you, acknowledges that, m regard to this 
point, which he previously mamtamed against Mi Collett, he 
“was betrayed into an error by trusting to common ieport and 
insufficient personal experience”? Nevertheless, he still man- 
tams that the lemmings in their migrations “do not follow the 
water-shed ” 

The questions, therefore, which I have to put are (1) What 
are the grounds on which Mr Duppa-Crotch continues to differ 
from Mr Collett touching thys mino. point? , and (2) Does he 
still maintain his theory with 1egard to “‘the island or continent 
cf Atlantis,” since he has found himself in erio: upon the nyjor 
pomt? - GEORGE J ROMANES 

Christ Church, Oxford, January 6. 





Destruction of Immature Sea Fish 


e 

Ir might be supposed that the ‘ importance of the subject” 
would have induced Mr Walker, at all events, to examine Dr 
Fulton’s observations at Mst hand, before cnticizing them 
(NATURE, December 24, 1891, p 176), instead of confinmg 
himself to reading a 1eview 

It may be pointed out that Dr Fulton’s computation of the 
number of young fish captured is mtended to apply only to the 
Solway, as indeed may be gathered from your review, and being, 
not a matter of hearsay, as implied by Mr Walker, hpt founded 
on an average of fifteen hauls extending over nine months of the 
year, 1s likely to be pretty near the mark 

In examining Mı Walker’s own computation, we find that 
he reckons sıx days’ fishing tu the week, mstead of four,“which 
is Dr Fulton’s estimate, based on local inquiry, afd we may 
say that,if Mr Walker has succeeded in utilizing every working 
day during any one year of his tyavging® career, he must have 
been singylarly fortunate in his weather, o1 must have confined 
himself to very sheltered waters I think ıt will be conceded 
that a calculation detived from actually counting the catch is 
more trustworthy than one derived from an ohseivations(o1 was 1t 
only an estimate *) of weight If, however, “ro cwt of young 
flukes, not onethe size of half a crown,” is really only the 
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* sixtieth part of a day's destructior in the F&mby Channel, it 1s 


a wogder that there are any left e 
A pomt emphasized in the review, bu seemingly missed by 
Mr Walker, is thae the young fish are always promptly returned 
to the sea by the Solway shrimpery, and the fact that the 
dustry flouri€hes in spite of the delay so cauged shows that the 
destruction which enŝuęs fron® the practices described by Mr 
Walker is@quite unnecessary Dr Fulton Yas experimentally 
proved that the proportion of yoting flat-fish of a certain size 
(say’above an inch) that would not Jove if returned to the 
sea is small, so that tais evident that®Mr Ascroft’s ‘axiom 
that 90 per cent of fist that come onsboard a boat is destroyed ” 
holds good from no fault of the trawl] itself, but simply from a 
discreditable carelessness on the part of the man 
Mr Walker's experiences at the mouth of the Dee show that 
the shrimps and the young soles (species ?) hawe different habitats 
in that river, so that his suggestions as to the limitation of 
shrimp trawling seem rather superfluous, #ince it may be 
supposed that the trawler would fish where he knew he could 
get shrimps, and not go out of his way to catch what he did not 
want I have noticed myself on the west coast of Ireland 
that the minute post-larval flat-fish, smaller than those dealt 
with by Fulton, and which are undoubtedly killed by the 
meshes of the shrimp tiawl, were never tahen on ground 
frequented by shrimps, where, indeed, as one may judge from 
the relations of the two forms ın captivity, the weahe: would 
have a poor chance of surviving 
Everyone will agree with Mr Walker thatit 1s most necessary 
to ascertain the habitat of the young fish at different tithes of 
the year, and to this end the energies of the Marine Biological 
Association in England, the Fishery Board m Scotland, and 
the Royal Dublin Society in Ireland, have been for some time 
directed , and the assistance that might be rendered by a series 
of observations by one possessing the experience and oppor- 
tunities of Mr Walker would be incalculable Until, how- 
ever, our knowledge on the subject 1s much more complete, I 
question the advantage of strewing boulders about the bottom 
ofthe sea Evenif they remained to accomplish their purpose 
of interfering with trawling, there 1s the danger that they would d 
form an attractive shelter, not to the young flat-fish that stand 
in no need of it, but to some of their natural enemies 
Dublin, December 27, 1891 Ernest W L HoLT 





A New Precessional Globe 


To facılıtate the undeistanding of the effects of precession, I 
have made a new arrangement of the celestial globe. A globe 
mounted in the new way can give a representation of the starı} 
heavens for every place on the earth, and for any date, both past 
and future $ 

The globe ıs fastened ın a ring, so that it can be turned round 
an axis that goes through the poles of the ecliptic, but can also 
be hxed ın any position by a par of screws The amount of 

e turning is to be measured by a divided circle 

The ring above mentioned—which we Will call xing I —is 
movable ın another ring (ring II ), round an axis, which forms 
aright angle with the axis formerly mentioned ‘The inclina- 
tion between ring I and ring“II can be measured by an index , 
1t must equal the obliquity of the echptic 

Ring JI 1s fastened finally in a ghird and extreme ring (ring 
IIT ), so that ıt can be turned round an axis which forms an angle 
of go° with the axis of ring II Ring III 1s mounted on a stand 
with a horizon-errcle, so that its axis can be inclined at pleasure 
to the plane of the horizon-circle The inclination may be 1ead 
on a scale engraved on ring III 

To adjust the apparatus to show the firmament at any 
appointedplace and time, one must place ring ITI so that its 
inclination towards the horizon-circle equals the latitude of the 
place Then ring II must be turned so that its plane coincides 
with the plane of rng III The angle between I and II must 
be equal tọ the obliquity of the ecliptic at the appointed time 
Finally, the globe must be turned round the axis which goes 
through the poles of ghe ecliptic, till the pomt of the heaven, 
which 1s the celestial polet? the time appointed, comes under 
the ax.» round which ring II turnsinring III If the globe 1s 
then fastened in nng I , and ring I an ning II, with screws, by 
turning the globe in ring ITI one can see at a glance which stars 
are setting and risfhg, and which aie always above the horizon 

By making Vega, for example, the celestyal pole (14,000 A D ), 
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one can see immediately that for the latfude of London at that 

remote period, the Cioss would be seen & the southern horizon, 

and that Sirus then did not use at all . < ° 
Wenna P 

° 


Simple Proof of Euchd*1I g and 10 


In Nature of December 24 (p 189) 4 simple proof of 
Euchd II 9 and 101s given, which it 1s stated 1s believed to be 
new It may therefore be of interest to your ~eaders to know 
that these proofs are given in an edition of Ffuchd which we 
have now in the press As the author, Mr Brent, is resident © 
at Dunedin, New Zealand, we are unable to state whether he ° 
lays claim or not to any originality in respect to them in any 
case, as he has been engaged in mathematgal teaghing for many 
years, these and similar proofs of other propositions in Euchd 
II have clearly been morg widely employed that has been 
supposed PERCIVAL AND Co, 

34 Kang Street, Covent Garden, London, January 4 
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THE ALLEGED ar P N OF A B3 
IN INFLUENZA 


FROM the behaviour of influenza as an epidemic, it 
seems not unreasonable to suppose that ıt may 
have as its cause a living and multiplying organism’, 
and when influenza reappeared, after an interval of many « 
years, ın the latte: part of 1889, and more especially 
spice its communicability from persone to person, fpr- 
merly disputed, has come to be generally admitted; the 
public mirtd, medical and lay, has been i expectation 
of the annguncement that a specific micrsbe had been 
discovered as the cause of the disease 

Even in diseases, however, of which the characters 
point most strongly to a parasitic microbe as their cause, 
the discovery of such an organism is by no means an 
easy matter Thus, no micro-organism has gijjembelagen 
wlentified as the cause of small-pox, although this disease 
1s always more or less with us, breeds true , has distinct® 
characters, and a definite localization on che skut aid 
propagates by a contagion which retains its actevity for 
very long periods—circumstances which po nt to a specific 
organism as its cause, and might be thought to facilitate 
its discovery 

From g grzorz considerations we mus: suppose the 
properties of the hypotheticat influenza miciobe to be 
as follows The diffusibility of thé poison through the 
air shows that 1t must be very minute and readily sus- 
peded For the same reason it must belong to the 
class of acrobic organisms, z e those for whose existence 
oxygen 1s necessary, o1 at ny rate n&t hurtful It must 
multiply with extreme rapidity It must be capable of 
multiplying ın the bodies, or secretions, of human beings ; 
and probably also ın some medium or media outside the 
human body—perhaps on,damp ground-surfaces, o in 
confined @ir laden with dust and organic matter One 
can hardly suppose it capable of multiplying in pure aur, 
as it would lack pabulum, perhaps, as D* Symes 
Thompson suggests, paiticles of oiganic dust floating 
in the air may serve as rafts for 1t to yve on As, how- 
ever, influenza prevails undgr the most opposite conditions 
of season, climate, and weather, our supposed microbe, 1f 
ittcan live in the air, must be able to flouiish under a 
great iange of temperatures and degrees of humidity. I 
am not aware of any instances of long retention of con- 
tagion, such as would lead us to postulat@ the possession 
by our miciobe of resting spores Fiom these con- 
siderations we might have expected that it would be mere 
likely to turn out to be a micrococcus than a bacillus 

Fiom what ıs known of the pathology of some othgr 
diseases of microbic origin, as tetanus and diphtheria, 
it seems possible that the immediate cause of the 
symptoms of influenza may be the presence in the blood 
and tissues, not of the microbe itself, but of tle poison. 
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manufactuied by it The microbe itself may disappear | September last R the Royal Institut® for Infectious - 
earlyin the case, but the poison forméd by it pervades | Diseases, anel that the result of the exhaustive eaangina- 
the wits , and eespecially the nervous systene, and | tion of the cases w4s the discovery m the matter dis- 
produces profound agd lasting effects An early disap- | charged from the patients’ lungs of a bacillus found in í 
pearance of the microbe in mfluenza would explain the | no other cases of disease of the respiratory organs, and 

failure to find ıt on gos®mortem examination , death from | which, 4s the patient recovered, gradpally disappeared e 
influenza befag ufually the result of complications rather | It 1s stated thatfthe bacil Were oultivated tg the fifth 
than of thegprimary disease Influenza 1s infectious at | generation, and tBat, inoculated into monkey$ and rabbits, 
an early stage of the disease , but ıt 1s not known how | they produced in everyase the symptoms of infienza 
long the iffecttous condition may last some cases pomt It is added that t#ese results were confirmed by Di 
eto its being infectious as late as the eighth day, and we | Koch, who further discovered the Mme bacillus in the 
must suppose that, as long as the disease is communicable, | blood of patients in the felfrile stage of influenza 
the microbe retains its vitality An account of the discovery 1s promised in the 
Evidently there 19 a power of resistance in the human | Deutsche mearcenesche Wochenschrift, and will be awaited 
body to the invasion of the microbe, varying ın different | with interest e HFP 
persons, for not all who are exposed to the infection con- dae’ ~ SEE: 
traet the disease , the resistance to ıt being weakened by ee 
resting TUINGRGER AR fatıgue, and exposure to changes | ON THE MATTER THROWN UP DURING THE 
ot temperature SUBMARINE ERUPTION NORTH-WEST OF 
aan fete to i poison ese ae to pee PANTELLERIA, OCTOBER 1891 
se is large a certain degree of con- 
centratign seems to be necesSary in order for the disease W E did not reach Pantelleria till: November 5;, ten 
to take on an epidemic form days after the end of the eruption, but a certain 
The pabulum foi the microbe, or the number of sus- number of specimens had been secured at the time by 
; 7 
ceptible persons, seems also to be soon exhausted , for the people who went out in boats Dr Errera, who helped 
dechne of an epidemic as regards the number of new | US!" bther ways, kmdly gaveme some: pieces:of a bomb 
“cases is often almost as rapid as its increase At the from Ws own collection , and others, among them a good- 
same time the immunity conferred by an attack of in- sized bomb, some 30 inches ın its longest diameter, were 
fluenga 1s of sifort duration, for a peison may suffer obtained from the inhabitants Out of a number of 
repeatedly from the disease, and the same holds as smallpieces tram. different people; 10: not see- any 
regards communities, fo1 many localities have suffered ee might at se formed ene pari a a ea ST 
repeated epidémucs of influenza during the las? few years , mis a aE ia PyiaencE MAT gare SING O 
whereas an epidemic of one of the ordinary infectious materian was Gupte 
diseases 1s usually succeeded by a long period of com- General, Structural, and Mineralogical Characters 
parative freedom These are some of the points which ş + ž h 
have to be taken account of in any theory of the causation ‘s Riccò (Comptes rendus, November 25, 1891) says that 
of some of the bombs had a diameter of 2 metres, and that 
x 
During the past week the announcement*has been made | the Prevailing shape was an “ellipsoid of revolution 
"in the public press of the discovery by Dr Pfeiffer, m They were not only porous ın texture, but contained large 
the Royal Institute for Infectious Diseases at Berlin, of a | C@V1t1S, and floated for atime, ut pieces taken separ- 
bacillus‘which he lobks upon as ghe cause of influenza ately are fairly heavy Riccò mentions a specific gravity 
* Te will be rgmembered that a similar announcement, of t 4 (perhaps for a bomb when unbroken) A 4-ounce 
made, ın January 1890, by Dr Jolles, of Vienna, was not | P!ece of the coarser material from the inside displaced 
confirmed Since then various observers have discovered | 13S ae half its weight of water, giving me specific 
m the sputa and lungs of influenza patients, micro- | S'2°UY 2 3 
organisms of one kind or Another, but their statements What most struck the possessors of specimens was 
are conflicting, and the forms met with are some of them their coaly blackness Nevertheless, there was on the 
at least known to occur in other diseases , so that the 1n- outside of the bombs aedistinctly biowntsh layer, an 
ference 1s that they were either accidentally presenf, or inch perhaps in thickness, which the eye, o: Beara 
connected with secondary affgctions for which the attack the pocket lens, shows to be due to vesiculation of the 
of influenza had prepared the way Whether Dr Pfeiffer’s transparent brown glass that here forms the ground mass A 
discovery will be more successful ın gaming acdeptance In certain places vesiculation has been carried so far that 
remains tobe seen , but the position of its author, and the we have a coarse’ type of the “thread lace Be ed de 
alleged confirmation of his results by Dr Kgch, will no scribed among others by Dana, from Hawan (Amer 
doubt secure for 1t a respectful consideration Journ Sct, March 1888, p 21%, or his book, “ Character- 
** As Dr Koch has pointed out, in order that tRe relation | 'St!¢s of Volcanoes,” p 163, 1890) h 
of a parycular mci o-organism to a particular disease, as In the brown glass of tis part sections show numerous 
cause and effectay be considered satisfactorily proved, | P@t?ow crystals of triclime felspar, and ın places olivine 
the following conditions must be complied with — and magnetite, and probably a little augite i 
(1) The microwrganism in question must be present Beneath this brownish layer may occu? another, say 
an the secretions, blood, or diseased tissues of the subject half an inch thick, coarser and darker than the former, 
of the disease but which im sections can still be seen to be for the most 
(2) The micro-organisms in question must be isolated | part brown transparent glass, with the above-mentioned 
and cultivated—all other organisms being excluded—in | ™nerals nit d l h kort 
suitable media outside the animal body, through several We are thus led to'a layer; perhapsian INCA OF two. s 
generations of tultures thick,? coarsely spongy, black, of pitchstone lustre, which 
. (3) The micro-organisms, thus cultivated, when intro- ae fod a prettier one a this eens ón one side of a pace of stona 
t th near the base oi e active cene of Vesuvius was 
ea ito the body of a healthy anımal of a susceptible Partly covered by the brown dust ejected ginceghe tappiug of the lava on 
md must be capable of producing in ıt the disease 1n | the side of the Atrio del Cavallo last sner I do not know, therefore, 
question when ıt waf erupted L sna on ms 2i on scoria that Lar ee in 
Si 
(4) In the animal in which the disease has thus been ee tetai A whole bomb thet Aaa wank 6 puncte on the 
produced the same micro-oiganism must again be found, vay to England ane point wonh noncmg is the aittarenics e of oe 
d: t $ t rough measurements, taken @from pieces 
mae = Fana for the investigation of the gtiologysof | $ may posses 160, merely 00 show the kind of dimensions with which we are 
, a clanigue for influenza patients was opened 1n | dealing e è 
fad ~ - 
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* bounds the internal cavities ðf the bomb Sections show ae [af A #$ |r A! b 
thathis inner material ıs largely crystallme Perhaps Eun | iEn] Soe | fhe FSSC] Be 
s one-third of its substance 1s composed of well-marked | g °/388 | $355 | $28 | Gaz 1E Smati i m 
crystals of triclfug felspar, olivine, and augite, the rest Hos (5225 | S09 | 3 3 Sven | £93 
being a black ground material,* opaque in sedions of oe | Bede Bas SES Eos 3 | BES 
* ordihary thickness, except where relfeved by micro- sa | gO 5x war lg sero Ag 
crystals @f felspar ° . Piin AO 4 2 
e ° s a g 
Forrstner’s Description of Speamęgs from Graham's Tsle | SiO. | 4987| 4935 | 4995 | 49 24 £ 40, | 46 94 
e (Ferdinandeds A105 1480] 1571 | 1875 | 19 06 184 | 2135 | 
1 
With the above 1t 1s interes?ing to compare Foerstner’s mate BS AB AERO EES | APA TESZ A Aes 
account of the specimens from Grahams Isle which he | MnO | — ~ 0 49 — trace trace 
examined (M:n and Petr Mitth, v, new series, 1883, | CaO | 936|) 980 | It 10 8% | W33 9 69 
pp 388-96) I suppose specimens areæscaice Heob-| MgO| 677; 571 405 5 00 5 37 378 
tained three That from Strasbourg consisted of light- | KO | 068| 131 | 4970 119 168 | 557 
gray lapilh, apparently altered by atid vapours It | NO) 281) 296 371 3 89 327 162 
differed much macroscopically, fiom the other two Water} 945) 049 ° 70 063 = — 
These lapilli contained magnetite and plagioclase 
Th llow g ra 
fei a A sepa e a a 
(1) Specrmen in Museum at Naples was pumiceous a 
and almost foamy, and had a brown ground mass with We may note that Foerstne! describes a detrease in 
glassy luste, m which crystals of plagioclase, olivine, the amount of silica in the rocks erupted on Pantelleria 
and magnetite itself during the later part of its history Thus, the 
(2) Specimen from Pale: mo (collected by G Ggmmel- oldest rocks of the island are described by him as phono- 
laroj was black and vesicular, but ın sections was very | lites, liparites, and andesites, probably of Tertiary age,» 
similar to (1) It appeared to be largely crystalline | containing from 60-73 per cent of S10, Then, coming 
Plagioclase most conspicuous, but also augite, olivine, | bo the group of 1ocks which, as contawaing the mineral 
and magnetite “cossyrite” (rather, ænzgmat:te) and much soda and 
I have not seen the specimens, but the descriptions | iron, he distinguishes by the name of * Rantellerites ” 
accord well with those given above for the outer and | (which rocks form the greater part of theesurface of the 
nner materal of the recent bombs As will be seen | !sland), he finds that the older ones contain about 70 per 
below, they also agree well enough chemically cent of silica, and the younger only 67 per cent, thus 
heralding the outburst of basic rocks (lavas and scoria) 
containing some 49-50 per cent of silica (see table 
Description of Gen ee From the Island of above), ae fhe T at recent tocks eee 
ANTENNA and are confined to the north-west part of ıt 
I did not obtain specimens of the plagioclase-basalts | That we should find a still further decrease of 510, to? 
from the Cuddie Mont: and S Marco, analyzed by | 46 40 per cent 1s, so far, interesting I have notte 
Foerstner (see below), but I have basic sco1e from | across an analysts of any very recent lava of Etna to 
° different localities ın the north-west part of the island | know whether the lava Of that district shows any tend- 
Specimens from Cuddie Brucciate, while differing im | ency in the same direction $ 
structure, agree mineralogically with the 1ecent ejecta, In conclusion, I must express my thanks to Prof. Judd, 
having crystals of triclinic felspar, olivine, and augite, | to whom I am indebted for reference to the authors 
set in a glassy or opaque black ground, as the case | quoted, and for loan of papers 
may be A December 26, 1891 GERARD W BUTLER 
Further, some very black arf rough specimens, from a 
e small patch of Basie scone north-east of the Bagno del | ANeLYsIS or VorcanNIc BOMB, PANTELLERIA, OCTOBER 1891 
Aqha, not only agree minerglogically, but are m texture | Percentage Composition of Washed Powder, dryed at 120° C 
e not unlike the intermediate portion of the bomb described ee ve 
above e 1r 2 Mean 
A Comparison, as to Chemical Constitution, of the Pros S10, ® 46 39 46 42 46 40 ° 
ducts of the Recent Eruption with those of Graham's FeO 220 ° 1 88 204° 
(sland, and certain Lavas @f Pantelleria, Etna, and FeO, 953 . 953 9 53 
Vesuvius AlO, 2197 219% ai 84 
MnO mere trace — s mere trace 
In the follgwing table the iron oxides are taken to- CaO 10 31 10 36 10 33 
gether In the case of the Etna lava of 1865, the MgO 5 35 5 399 537 
«0 analyses by Fuchs and Silvestri disagree as to the pro- K,O 165 o 173 169 
portions of FeO and Fe0O0, Na,O 342 3 13 3 27 
The re$ults ın the first four columns are from a table ın | Lass on ignition = = = 
Foerstner’s paper (/oc cet) For the fifth column I have 
° to thank Mr Geo H Perry, who has made an analysis 
of past of the large mass above mentioned, and also Prof 100 62 100 35 @ = 100 47 
. Thorpe, E RS, who kindly permitted the work to be š 
done in the laboratory of the Royal College of Science As the po@der was magpetic, Fe,O; was probabty 
Mr Perry’s analysi$ wal be found ın full below combined with FeO to erst FeO, This would give— 
This table speaks for itself There 1s ın tlte recent FeO 755 . 
bomb a little less silica and a little mqre alumina than in . FeO, 418 
@ the specimens from Graham’s Isle, Etna, and Pantel- Decembei 22, 1891 GEO H PERRY 
lerna, wle the percentages agree with those ın the suy. i Oa Wu iina” x 
spegimen from Vesuvius ; a A e a Dae ct areln Os 
-o 
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THE SPECTRUM OF IRON AND THE 
- PERIODIC LAW oy 


e 
[5 the course of a prolonged series of spectroscopic ob- 
servations on iron containing qy carbon, 08 sulphur, 
£70 phosphorus, and &bout yf per cent of manganese, 
and based of the Previous investigations of Mr Lockyer 
on the iron epectrum at varying temperatures, I noted 
some results summarized as follows — 
(1) Iron*heafed zz vacuo evolves a vapour showing the 
SH spectrum, m addition, other lines are sometimes 
visible 
(2) I have found that iron kept ın a vacuum slowly 
evolves H at £ temperature not exceeding 70°-80°, this 
continued fgr six months Further, on applying heat, I 
have observefl a condensed subliflate at the sealed cold 


°" end Of the tube 


° 


- Heated 1ron known to contain small quantities of some 
of the more fusible metals evolves these bodies, and wzce 
versé absorbythem Exhausted heated iron also absorbs 
H inthe 22 way, and most rapidly at an mtense heat 
approxinigting to fusion 

(3) On iron being heated in the blow-pipe flame through 
which the spark was passing, lines were detected in the 
flame apart from the iron, 

(4) On heating non electrodes, “ varying the tension of 
the spark,! also the flame temperature,” according to 
methods "elsewhere given, I found it possible to obtain 
ion®spectra, varying roughly m accordance with the heat* 
of the flame and spark tension Thee nearly, distinct 
spectra have gen obsefved —(1) Lowest heat, a nearly 
pure manganese spectrum (2) Higher heat, manganese 
lines, other long lines appear, also the beginnings of a 
short-line spectrum (3) Highest heat, a complete iron 
spectrum 

As regards the first spectrum, manganese has been 
iden the ordinary method of chemical analysis 
The second group of long lines the chemist would say 
wer@edue to the presence of some body not identical with 
either iron or manganese, but this problematic body has 
not been’ identified ôr isolated ,ethe proof is wanting, 
although it is a pioduct, or function, of temperature, just 
as 1s the first or manganese spectrum This spectrum 
may be due to dissociation of 1ron, and not to the vapor- 
ization of a forergn constituent It 1s probable that iron 
can be roughly split up, into two bodies, one of which 1s 
more volatile than the other, and that the relative quan- 
tity of each present may not always be the same 4t 
any rate, ıt appears that by the simple heating of crude 
iron its compotitiongmay be sensibly modified, and that, 
even at a temperature as low as 70°-80°, slow dissociation 
18 going on, manifested by the evolution of hydrogen, and 
this continues, the rate of dissociation apparently broadly 
cerresponding to the heat apphed It follow# that n 


. actual practice the chemical corfiposition of iron may thus 


be altered, such changes being probably so minute as to 
escape recggnition , 

These researches were made with the sole obyect of 
utilizing the spectroscope as an aid to the ordinary 
chemical analysis of@1ron, my previous experience having 
taught me that an extension ofthe usual methods was 
imperatively required It was thought that by the 
spectroscopic method some body or bodies as yet un- 
recognized might be found, in other words, I searched 
for so-called impyyities with but scant success 

Finally, Í was forced to admit that I had exhausted the 
purely analytical part of the inquiry, and mugt seek for 
„the solution of the many discsepancies observed in the 
behaviour of iron and steel, and not comparable with its 
chemical composition as determined by ordinary analysis 
Nothing was left for further study, with the exception ôf 


the metal itself It may be remarked, however, that 
. e 


. 1 Suggested by Mr Lockyer 
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absolutely pure fetal could hot be obtained , manganese, 
for mstance, Seems always present, even after repeated 
purifications s 

This led to a study of the periodic law as enunciated by 
Mr Croĝkes ın ns address on the genesis of tlee elements 
He advances thé,rational hygothesis* that atoms ‘are 
formed from the ofginal protyle or fte mist g next, by a 
series of atomic condensgtibns, due to successive cgolings, 
the elements are po Mr Lockyer, by somewhat At- 
ferent methods of rese&rch, appears tg have come to the 
same conclusion—viz that temperature governs all, and 
tells us, “as the result af a long series of spectroscopic 
observations,” that an element 1s a very complex thing, 
broken up—at higher temperatures—into simpler things 

Mr Crookes, by’a careful study of the periodiclaw, sup- 
plemented by spectroscopic work, shows how elements 
may be built up Mr Lockyer, pursuing the opposite 
method, viz by a study of the breaking up of the so-called 
elements, and registering the results by means of the 
spectroscope, appears to have experimentally proved the 
same thing 

It 1s quite obvious that an absolutely pure element can 
only exist at a given temperature , any deviation from this 
—the critical temperature—must favour partial dissocia- 
tion, and ın this way it undergoes changes which may 
veil its rue atomic weight As Mr Crookes puts it, “ of 
a given mass of atoms, only a few may have the true 
atomic weight, the others slightly varying from it” Grant- 
ing a variation of atomic weight in the element for the 
same reason, there may be a shifting of its spectral lines 
I submit also that the discrepancies in the position of 
certain spectral lines may be due to divergence from the 
critical temperature, and not observational errors + 

There appears, therefore, to be no necessity for the 
use of such phrases as chemical affinity, cohesive force, 
&c heat energy and the universal law of gravitation 
seem the only factors controlling the genesis of the 


* elements-—-can we also say the genesis of known 


chemical compounds? 

We cannot well say how far the physical properties of 
such a metal as iron are modified by temperature 
variations, yet we have seen that something like dis- 
sociation 1s going on at 70°-80°, and that at a moderate 
heat this 1s accentuated , whilst at high temperatures the 
spectrum of non affords ample proof that such 1s the case 
Experiments have been made showing that even at the 
bare fusion-point of iron matter 1s volatilized , and at the 
abnormally high temperature of the Bessemer blow— 
“ melting up lumps of cold steel plunged in, and weighing 
2 or more cwt, lke wax’”—it 1s admitted that iron as 
such is vaporized dt seems therefore, on the whole, that 
even a stable body like iron, when heated, gives results 
according with the periodic law, and as regards other 
bodies, from ice upwards, we dọ not need to be informed 
that evaporation (dissociation) 1s constantly going on 

It may not, however, be go well known that “on heat- 
ing some of the more fusible metals ın a vacuum,” it 1s 
possible to obtain almost invisible vapours, some of which 
iron occludes or absorbs just as it does the gases hydrogen 
and possibly carbon monoxide 

Referring to the No 2 spectrum indicating the probable 
existence of an intermediate body betwixt 1ron angl man- 
ganese, not yet isolated, but which, nevertheless, is a 
product or function of the temperature, just as manganese 
is, the supposition that this body 1s a constituent of iron 
acquires force fiom the fact that recently it has been 
shown that iron may be capable of assuming two forms-— 
the one termed a, or soft iron, the gthas 8, or hard iron. 


1 Or, possiblf, at a given temperature a vapour may be evolved from one 
body so nearly approximating m composition to that of another, the latter 
not necessarily at the same®emperature, as to be almost undistingurshable 
from the other by the ordinary method of micrometric measuremeng The 
same difficulty m another form occurs in ordinary chemical work” bodies 
are so closely alhed in some instances as to render therr separation and 
identification very difficult @ e 

` 
ha « 


e kd id š 
S z Pe m e e : (3 . Š f e’ 7 
#254 o s A "NATURE à . [JANUARYer4, 1892 : 
ca s S ‘ oo ' 


. 





Consequently, the physical properties of the metal are 
modified in accordance with the«elative proportions of 
each present e 

It is thought that pure iron may contain both a and 8 
iron , but f 1s certain that when alloyed with other bodies 
—-more. especially carbéh—these algptropic changes of 
iron befonfe very marked Ip this eohnection the author 
ngted {ong ago that the carbdp-iron alloys were moie 
hable to change, and more sensitwe to variations of tem- 
perature, than iré& alloyed with other bodies, and, as 
the results of experience given, he goes so far as to advo- 
cate the substitution of other than carbon-1on alloy, in 
the following words — 

“ For the production of steel in large masses suitable 
for ship and boiler plates, rails, &c , the traditional rules 
of the old school of steel-casters cannot well be applied 

“What 1s desired 1s a strong ductile material, capable 
of resisting sudden shock or impact, and sudden or ex- 
treme changes m temperature—a material as insensible 
as may be to all influence except that due to fair wear 
This material—z¢ low carbon, Bessemer, or Siemens 
steel—has almost superseded wrought iron, and yet 1s not 
always to be relied upon Under certain 1ll-understood 
conditions this metal sometimes behaves ın a manner 
which has not been satisfactorily explained 

“ Must we infer that carbon may be the culprit, and 
that the carbon-iron alloy 1s more sensitive to external 
influences, and more liable to molecular changes, than 
other tron alloys free from carbon ?} 

“Tt is quite possible that further study and eaperiment 
may result ın the production of an iron alloy, capable 
alike of bemg forged or cast in amorphous masses free 
from any tendency to hardness o1 temper ” 

Osmond’s researches have deservedly attracted gieat 
attention, and, m conjunction with the work of Prof Ball 
and Prof Roberts-Austen, have on the whole been ap- 
proved and accepted by men of science 

With the ard of the Le Chatelier’s pyrometer, the 
cutical points of temperature, ze the points at which 
molecular changes take place, have been determined 
The whole series of these masterlv researches cannot 
here be given in detail, but after careful consideration 
the writer thinks they go far to prove that the undoubted 
molecular changes which take place when iron 1s heated 
simply represent marked periods of dissociation That, 
bioadly speaking, the results are in accord with the 
periodic Jaw, with the spectroscopic work of Mr 
Lockyer, and the researches of Mr Crookes, together 
with the author’s research fon the behaviour of iron at 
varying temperatures , to say nothing of the work of other 
chemists all pointing in the same dliection As before 
said, the physical properties of iron are a function of 
tempergture , indeed, one ıs fain to say that the absolute 
elementary body can only exist as such at a given tem- 
perature, at any other, it cannot, strictly speaking, be 
that body . 

Appreciable dissociation can, however, only be noted 
at comparatively wide intervals of temperature, minor 
changes must, of course, be beyond recognition to our 
senses It ıs possible that the first beginning, so to 
speak, of dissociation may be detected with the spectro- 
scope , ebut unless carefully worked, the first spectroscopic 
indications of dissociation are not altogether trustworthy 
The temperature of the spark and also the arc ıs sub- 

Ject to irregularities not easily controlled , and unless 
workedeby the experienced spectroscopist, the results are 
apt to be unsatisfactory 

It is remarkab® thatgnany eminent chemists reject the 
spectroscope as a means of research, and prefer other 
methods Others, again, consider that these methods of 


t Pratically, waon that ıtıs so only pure carbon-iron alloys can be 
tempered and hardened with facility, the presence of other bodies tending 
to neutralize this effect, or, more plainly, the steel smith terms it bad steel, 
whch cannot be tempered or hardened properly 
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procedure fail go differentiate miZute dif’erences, which 
yet substantially exist The method of spectruy gna- 
lét however, seems capable of registtpemepénctions 
beyond the scope of ordinary apalysis In fact, the 
instrument may be said to afford the same aid to the 
analyst in enabling him to nofe infinitesimal chemical 
changes or reactions, as the microscope d¥fords for the 
discrimination and classification of microseopic objects 
On the whole, the results of a long series of patient 
investigations show that pure iron 1s prob&bly & very com- 
plex body (as regards the commercial metal the muicro® 
scopic researches of Sorby go to prove that it clearly 1s 
not, as usually assumed, a homogeneous body, but rather 
a heterogeneous one), extiemely senStive to external influ- 
ences modified by the presence of minute pgoportions of 
other bodies, these Iftter, according to Prof Roberts- 
Austen, governing its physical properties ın accordance 
with their atomic volume as compared with that of iroff, 
and in accord with the periodic law It is evident that 
it is not enough to give merely the simp} ercentage of 
carbon, sulphur, &c , in irgn, the relative Mg as com- 
pared with iron) of the foreign ingredient mugt also be 
noted, and thus only can the adéso/ute percentage com- 
position be determined Practical results appear to 
confirm those attained in theory . 


The writer, when all these 1esearches were not even 
thought of. ın some notes on the workingeof steel, 
*gathered from his own practice and c@hfirmed by glat of 
others, considered that the heat at which the steel was 
manipulated played a very iMportant epart, for the 
following reasons — a 


. 
Many discrepancies have been noted ın the behaviour 


of steel—the results of the tests appliec not at all corre- 
sponding to what might have been expected from its 
chemical composition For instance, steel containing 
traces of silicon, 17 per cent carbon, hur, 
07 phosphorfis, 40 per cent manganese, stood a tensile 
strain of 27 to 30 tons per square inch, other samples 
of the same composition showed an increase of 31 to 35 
per square inch, and ande: these" latter conditions the 
carbon had to be reduced 12 per cent to stand the 
normal test of 27 to 30 tensile strength 

The cause of this sudden change was not satisfactorily 
explained I think a plausible explanation of these dif- 
ferences, which aie of constant occurrence, may be traced 
to differences in temperature, and, strictly speaking, a 
stgel of given chemical composition must be worked at 
a conesponding temperature to insure good 1esults 
Some clue to the tempegature 1eguirede may, however, 
be obtained The fusion point of steel varies with the 
amoufit of other matte: alloyed with the pure non 
All concerned in the manipulation of steel are well 
awaie that hot or cold rolling makes a great differenge 
in quality, and that the cretical welding-point of thé’metal 


s 


1s confined to a narrow limit of heat, 1t 1s often a mattet” 


of great practical difficulty to decide, upon the most sut- 
able temperature necessary for good@work It is well 
known that steel may be seriously damaged either by 
under o1 over heating In the firæ instance the steel 
may be too hard to bear volling, or even if passed through 
yt may not be sufficiently plastic to yield 1eadily to 
pressure We may in this case assume that minute 
cracks o1 flaws occur which cause a corresponding de- 
terloration in strength On the other hand, it ıs well 
known that if steel be over-heated it falls to pieces on 
further magipulation The reason 1s apparent—it isap- 
proaching to a semi-fluid condition, and therefore cafnot 
be rolled out 1t may be, therefore, that for the success- 
ful working of steel 1t 1s not enough to rely simply on 
clfemical analysis 

The foregoing seems to indicate that steel must be 
evorkedaat a certain fixed, but as yet unknown, tempera- 
tue below its fusion-point, at which heat the flow of 
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heated metal ugdergoif’g comprêssion and elongation 1s 
such as*to insure good iactical results œ 

IT anlal that jf the heat between these panje 
can be asêertaiħed, it may ozy be necessary to ascerta® 
athe fusion-point of any fiven steel, from which the work- 
ing temperature can be determined, for the welding heat 


will obviouslyebe æ constant of temperature below the 
fusion-point of the steel sample, and ıt 1s probable that 


« the discrepancies so often observable are simply due to 


deviations frome the critical temperature required for 


e welding and rolling purposes 


« The welding or iolling heat should coriespond to the 
fusion-point of steel, which 1s governed mainly by the 
amount of carbpn itgmay contain, and possibly other 
elements may play a part ın affecting the final result 
Finally, a the results of purely piactical experience, 


eethe weiter has been led to think that the term impurity, 


a applied to the mixed foreign elements present ın iron, 
“as simply a conventional one, applicable only under 
certain rigid conditions of temperature combined with 
manipulation# and these must be present in fixed 
quantitiesMbearing uniformlyethe same ratio to each 
othe: It*follows that under other conditions of tempera- 
ture and manipulation a product possessing the same 
physical properties might be produced from a material 
sensibly differing in composition from that quoted above 
* It 1s well known that those solely engaged in the manu- 
facture of, iron and steel have, “independent of the 
teaclyngs of scienee,” long ago come to the conclusion 
that irdn undergoes unaccountable changes Itis asserted 
that ordinary chemical agalyses afford no explanation of 
the observed pkenomena, further 1eseatch 1s insisted 
*upon To use their own words, they ask ‘What ıs iron? 
In our practice something often happens to ron of which 
your analyses afford no explanation” It 1s to be hoped 
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pilchard, although n® structural differences fave yet been ? 
described which would separate the two as local races o1 
varieties . 7 
The well-known French sardine, sucheas we see ıt 
preserved,in oil in tins, ig also a small fish The sardine 
fishery arf the sargline-preserving industry in France gre 
carried on along tpe south co@st of Bhittany from La 
Rochelle to Brest 9 fhe great majority of tlfe s&idines 
caught there aie fish from 13 to 16 cm in length @ Con- 
sidering the short distange between Cornwall and Brittany, 
it might be suspected thay these fish ame not full grown , 
and Prof Pouchet, Director ef the Zoological Laboratory 
at Concarneau, tells usin Mis Reports that these sardines 
are young fish which have not yet reached sexual matu- 
rity In fact, fullgrown sardines of the same size as 
typical Cornish pilchards are also caught on the Breton 
coast, and are loeally distinguished as “sardines de 
dérive, the small fish used for tinning being called ‘ sar- 
dines de vogue” The adult saidines are captured princi- 
pally in winter, the sardınes de rogue in summer The 
question therefore anses whether small pilchards of the 
same size as the sard.nes de vogue of the French coast 
occur on the coasts of Cornwall, and if not, why not 
During the four years I have been at the Plymouth 
Laboratory I have never heard of any such fish being 
caught by the fishermen Not long ago I asked Mr 
Dunn, Who has been engaged in the Cornish pilchard 
trade the greater part of his life, if he had ever seen any 
pulchards of the same size as French sardines, and he said 
he neve: had He ıs connected with the factory at 
Mevagissey, where adult pilchards are prepared in oil in 
tins in the same way as French sardines, and he told me 
that some years ago the owners of the factory took steps 
to ascertam whether pilchaids of small size could be 
captured near Mevagissey A seine of the kind used by 


that recent research has partly solved the problem, and | the French fishermen was procured from France, and 


that, er study of the metal itself, some clue may 
be found indicating more clearly than at present that iron 


¢* igeithe: a true chemical compound, o1, if not, subject to 


allot?0pt modifications 

Practically, it does not seem to matte: which, as, to 
quote the words of Dr Gore, “evéry substance becomes 
a more or less® different substance at every different 
temperature” (Pha? Zag , May 1890) 
JOHN PARRY 


THE GROWTH OF THE PILGHARD OR 
SARDINE : 


° 

it was long since proved that*the pilchaid of the south- 
west coasts of England and the south coast of Iyland 

is the same species of fish as the sardine of the Atlantic 
coasts of France and Portugal, and of the Mediterranean 
But there are apparent differences in the sizes afid habits 
e of these fish in different regions, of which the expganation 
has only recently b-en sought The life-history of the 
species haf been studied during the past few years with 
great care by sevefal naturalists at various points of the 
coasts along which ys habitat eatends, and asa result of 
these researches, the extent to which its local peculiarities 
are real or only apparent is giadually being ascertained 


e Thus Marion at Marseilles has established the facts that 


the Mediterranean sardine in that neighbourhood spawns 
chiefly in February and March, but that the spawning 
period extends fom December to May, that the adult 
fish does not exceed 18 cm in length, and that the 
smadlest sexually mature individuals are 1g cm long 
* The majority of the pilchaids taught by drift-nets on the 
south coasts of Devon and Cornwall are from 20 to 25 cm 
an length, while those which I have seen in the ripe cop- 
dition were 23 to 25cm Thus itis clear that the Medi- 
terranean sardine, at any rate in the Gulf of Lions, 1s in 


its adult state a much smaller fish than the Cornish® 
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several trials were made wıthıt , but instead of half-grown 
puchards of the required size, ıt captured only very young 
specimens 2 or3inches long The recent capture, there- 
fore, in nets belonging to the Marine Biological Associa- 
tion, of young pilchards similar in size to the French 
Sardines de rogue is a matte: of some interest and 1m- 
portance The discovery also adds considerably to our 
knowledge of the growth and history of the pilchard 
Some months ago the Director of the Plymouth 
Laboratory was instructed to procure a fleet of small- 
meshed drift-nets for the purpose of catching anchovies, 
in order to ascertain at what®seasons and positions and in 
what abundance these fish appeared off Plymouth These 
nets are five in number, each being 6o fathoms in length , 
the mesh 1s about 4 inch square, or 70 meshes to the yard 
They were shota fet miles outside Plymouth Breakwater 
on November 3, 4,5, and 6, and on each occasion the 
chief part of the catch consisted of pilchards measuring 
13to165cm inlength The rèst of the catch cchsisted 
of a few full-grown pilchards, a few young mackerel, a few 
spats, and sometimes afewtinchovies On each occasion 
there was a considerable difference in size between the 
smallest of the large pilchards and the largest of the 
small The spawning penod of the pilchard dif Plymouth 
extends from the beginning of June to the beginning of 
Novembei—five months-——and may possibly be prolonged 
a little beyond these hmits Now all the available evı- 
dence tends to show that even the smallest of the young 
pilchards above mentioned, 13 cm ın length, could not 
have reached that size 1f hatched the same year, even if they 
were derived from eggs shedin May For in the latter 
case they would be only a little more than five months 
old Mezei found that herrings gt Gvemonths were only 
6 to 7 cm slong, and Marion states that the sardine at 
Marseilles ıs 7 cm long at the same age It might be 
argued that the Atlantic pilchard grows faster than the 
Mediteranean sardine, but it can scarcelyegrow soemuch 
faster as to reach 13cm in five months It is pretty 
« 
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* certain, thereftre, that these young s#rdines were denved 
from the previous year’s spawning, and,were between 
twelve and seventeen months old, probably thuteen to 
fifteen monthss This being the case, the young pilcnards 
hatched the same year ought to, have been disgoverable 
Day stat®, doubtless on Mr Dunn’s authofity, that 
young pilchards arg first%een in Be Wee 3 or 4.1nches 
long—that"s, 75 to rocm Mr Dafn himself tells me 
that the young pilchaids abou® this size regularly ocem 
off this coast in autumn, and that\he has seen them taken 
in seines and in tle stomachs of whiting I found young 
pulchards myself ın the stomachs of the young mackerel 
taken in the anchovy nets at tlfe dates above mentioned, 
and in full-grown mackerel examined at the same time 
These young pilchards measured 6 te 9 cm, and were 
doubtless derived from spawn shed the previous summer 
It1s, of couse, possible that the pilchards measuring 13 to 
16°5 cm in length at the beginning of November were 
derived from spawn shed rather late in the spawning 
season of the previous year, and that then age was nearer 
twelve than seventeen months But the above facts indi- 
cate c'carly that the pilchard does not reach adult size 
in one year, and ıs not capable of spawning until 1t 1s two 
years old, while the larger spawners are probably three 
years old 

If we compare the data and inferences just given with 
the facts concerning the sardine of the Frené@h coast 
recorded by Pouchet, we find that the data agree and 
the inferences are confirmed Pouchet, ıt 1s true, denies 
that the eggs of the sardine are pelagic, and has not 
defined the spawning period But he tells us that he has 
only seen eggs approaching maturity in fish taken in 
April and May, when the fishing for sardines de dérive 
ceases, and that for sardines de vogue commences There 
can therefore be no doubt that near Concarneau the 
sardine spawns ın the months following May Pouchet?s 
records of the fish captured aie somewhat difficult to 
mterpret He publishes in his Reports the records kept 
by the manufacturers, in which the size of the fish is 
1egistered according to the number 1equired to filla tin 
of a certain sıze Two processes of calculation have to 
be carried out m order to get approximately the length 
of these fish Having made these calculations, we find 
that at Concarneau in 1888, in June, the sardines de 
rogue were 12 5 to 14 cm long, in July, 13 to 14 3 cm 1n 
August and September about the same , ın October, for 
the most part 15 o1 16 cm, though some were still taken 
of 13to14cem In some of Bis reports Pouchet gives the 
dimensions according to actual measurement of two or 
three sardines taken nearly every day throughout the 
season, but nowhere does he give the range of sizes of 
the total number of fish taken on ore day Thus in the 
year 1888 he obtained sardines of 10 to II‘§ cm in 
March, 11 to 14 cm in April, 15cm in May, 13 to 15 cm 
m June, 13 to 16 cm in July, 13 to r14 cm in September, 
14 to 18cm in October On the whole, the sarazne de 
rogue gets larger towards thé end of the season, though 
it 18 obvious that the shoals in a given place replace one 
another, so that fish taken in September at Concaineau 
may be of the same age and size as others taken in June 
This phenomenon ts a necessary consequence of the 
extended spawning period of the species But I think 
there ean be no doubt that the sardines de rogue 
caught in such numbers along the coast of Finisterre in 
summer are yearling fish, which ın the following sum- 
mer reach maturity at a length of 20to 22cm There 
is one consideration which may give rise to a doubt as 
to the general validity of this conclusion According to 
Pouchet, sardin&s 1g 7cm long are taken at the end of 
May would not these reach a length of 19 or 20cm, 
and be capable of spawning, by the end of October, when 
the spawning period for the yearis not yet terminated ? 
This (uestionecannot be definitely answered in the nega- 
tive at present I will merely pomt out that the incre- 
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ment of length correspohding toghe same mcrement of 
weight becomes smaller as the fish grows larger* Thus 
ag 1g cm a sardine weighs about [5 gra 6cm 
about 30 gms, an increase of 15 gms’, at {9 cm it 
weighs about 60 gms , an increas@ of 30 gms 

If, as the above considerations indicate, the sardine of 
the Cornish and French coasts reaches a length of 13 To 
16 cm at one year of age, ıt 1s surprising fhat the Medi- 
terranean sardine should reach the same length at the 
same age, since its maximum length 1s sæ much less than 
that of the more northern fish But Marion finds thaé 
the sardine at Marseilles grows at the 1ate of 1 cm pet 
month, starting from a length of 3 cm at one month old 
Thus, according to his table of growth, the sardines 
hatched in December are 14 cm, long in the following 
December I cannog help thinking that®Marion has 
over-estrmated the rate of growth, buz it may prove 
that the fish reaches maturity more quickly ın the Mede- 
terranean, although ıt does not grow so large Marion 
has conclusively shown that the spawning period at 
Marseilles extends from December to My, instend of 
from May to October © J T CUNNNGHAM 





SCIENCE IN YAPAN! . 


TEHE growth of modern science in Japan 1s one of the 
most interesting phenomena connected, with the 
history of civiization The Japanesep and the Magyar: 
of Hungary, are the only peoples of other than” Aryan 
stock wito have founded Univessities ang taken part ir 
the development of the historical and physical sciences 
The University of Buda-Pesth dates from the fifteenth 
century, and at the present moment its large staff o: 
eminent Professors contams but few names which are not 
distinctively those of Magyar nationality The University 
of Tokyo was founded in the vear 1868 by on 9: 
the Tokyo Daigaku and the Kobu Daigakko It has 
more than seven hundred, students, and comprises *a 
College of Law, with eleven Professors, of whon*ON€ only 
1s a European , a College of Medieme, with sixteen Pro. 
fessors, all native Japånese , a College of Engineermg 
with eighteen Professors, three of whém bear Englist 
names, a College of Literature, with ten Professors, o 
whom two are Englishmen and two Germans , a College 
of Science, with fifteen Professors, amongst whom one—: 
chemist—is English, the rest beutg Japanese 
The present volume bears testimony to the high quah 
fixations and serious work which distingu.sh the Japanesi 
Professors and their assistants in the CoJege of Scienci 
of Tokyo It contains se¥en memdirs on biological sub 
jectse-a branch of study for which the Japanese hav. 
proved thergselves during the last fifteen years to have : 
special and indeed a remarkable aptitude The name 
of Mitsukuri, Ishikawa, [yima, and Watase, not te men 
tion others, are known and esteemed in every laborator: 
in Europe and America wher8 the study of embiyolog' 
and comparative anatomy 1s cultivated bs 
The list of papers in the present volumeis as follows — 
(1) The foetal membranes of the Ghelonia, by K Mit 
sukurt, with ten plates , (2) The development of Araneinz 
by K Kishinouye, with six plates, (3) Observations o: 
¢resh-water Polyzoa, by A Oka, with four plates, (4) O: 
Diplozoon nipponcum, nsp, by Seitaro Goto, wit 
three plates, (5) A new species of Hymenomycetou 
Fungus injurious to the mulberry-tfee, by Nobuyir 
Tanaka, with four plates , (6) Notes on the iumtabjlit 
of the stigifia, by M Mujoshi, with two plates , (7) Note 
on the development of the suprarenal bodies ın th 
mouse, by Masamaro Inaba, with two plates . 
e Some of the authors of these admirable papers bear th 
title “‘ Rigakush1,” whilst Prof Mitsukurt alone is style 
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melomblencogit butigns to science, and are profusely lus- 


tratedeby li ographic plates, which compare favourably 
with the best Europfan work Prof Mitsukuri’s memoir 
on Chelonian development is the most important, it 
“forms a cogtinuation of a memoir on the germinal layers 
of the Chelonia, published by him in conjunction with 
Mr Ishikawa in 1887 in the Quarterly Journal of Macro- 
scopical § cence 
e  Englsh-speakıng naturalists may congratulate them- 
+ selves on the fact that the English language ıs chosen by 
our Japanese confrères as their medium of publication 
English, indeed, appears to be the official language of the 
Imperial University of Tokyo throughout Whilst the 
Russian @oyernment encourageg its scientific protégés to 
withdraw themselves more and more from European 
e intercourse by publishing their investigations in the 
“Russian language, the Far East steps gladly into the place 
among civilized nations vacated by the long-suffering 
* sulaects of Me Czar E Ray LANKESTER 


A. 
e 
EVIDENCE OF A WING IN DINORNIS 


13 1889, Mr A Hamilton, of the Otago University, sub- 
mitted to me some of the Moa bones he had exhumed 
. from a swamp near Te Aute, in the North Island of this 
colony , Among them there were several very diminutive 
al Er T and sterna, which I hope soon to figuse 
and “describe Among the forme: was one which pre- 
sented a small but dissinct hollow in the situation where 
the glenoid cawity occurs in the winged Ratte I made 
a sketch at the time, and exhibited the bone at one of the 
meetings of the Philosophical Institute of Canterbury 
Though satisfied in my own mind that this hollow did 
represent a humerus articulation, I have been unable to 
fin ation of its existence in any other scapulo- 
coracoid among the Moa collections I beve examınede 
eAmong the bones, however, which I lately dug up from a 
peatphollow near Oamaru, in the South Island, I have 
found a-large scapwo coracoid oe a deep, well- 
marked depression, with a beautifully smooth and polished 








concavity, which leaves no room for doubt that it has 


oe 
ey Scapulo coracoid of Denornzs sp è showing the glenoid cavity 


. . 
been a functional glenoidecavity for a humerus possessing | 
a head n#t less substantial at least than that in the Casso- | 
waries The accOmpanying drawing (half the natural size), 
made by camera lucida, will convey better than a de- 
scription the form®and position of the depression Proxi- 
mally to the cavity, and sepdrated from ıt by a smooth | 
udge, there is a shallow impression (not seen in the 
figure), as if ıt were an antitrochanter for some tuberosity | 
on the humerus The coracoidal termination of the bone , 
fits perfectly insu» a deep and rounded depression in a 
sternum obtained at the same time and place as the 
s¢gpulo-coracoid, belonging to Dznornis wravinmus of 


* Owen Prof T J Parker ha’ proved that the Apteryerde 


are undoubtedly descended from birds that could fly 


.. «the findmg of so unmistakable a glenoid cavity in the 


present bone confirms the generalization for the Dinorni- 
thidze HENRY O. FORBES 
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THE medals and funds to be given at thesanniversary meeting 
of the Geological Society, on February 19, have been awarded as 
follow —The Wollaston Medal to Baron, Ferdinand vor Richt» 
hofen , the Murchfson Medal tò ProfeA H preen, FRS, 
and the Lyell Meda to MreGeorge H Mouton, thegbalance of 
the proceeds of the Wollaston Fund to Mr O A Derbys that 
of the Murchison Fund40 Mr B Thomgson , that of the Lyell 
Fund to Mr E A Walford and Mr J W Gregory, anda 
portion of the Barlow-Jameson Fund to Prof C Mayer Eymar 


Pror WILLIAMSON, F R S , has been elected a corresponding 
member of the Imperial Academy of Sciences, St Petersbmg 


Tue Belgian Academy ıs preparing to celebrate the fiftieth 
anniversary of M Van Beneden’s membership He 1s the Pro- 
fessor of Natural Sciences at the University of Louvain 


THE private or preliminary installation of the Duke of Devon- 
shire as Chancellor of the University of Cambridge, m succession 
to his father, took place at Devonshire House on Tuesday An 
admirable speech was delivered by the new Chancellor in reply 
to addresses by the Vice-Chancellor and the Public Orator 
Speaking of the University of Cambridge as ıt was it was m his 
underfiaduate days, he said that the University did not at that 
time piesent m so attractive a form as she did now that instruc, 
tron in the study of history, constitutional law, political economy 
and natmal sciences, which perhaps, at the present day, formed 
the best preparation for one who mtended to aspire to take part 
in the management of the affairs of his country He believed 
that the estimation in which high education was held had been 
so greatly enhanced that the Universities had nothing to fear 
from attacks of cuptdity, envy, hostility, or Wl-will The worst 
they had now to apprehend was excessive zeal on the pait of 
those who, with the best mtentions, but perhaps with insufficient 
knowledge and experience, sought to extend more widely and 
more generally their influence and their usefulness The Um- 
versity of Cambitdge had been steadily increasing its influence 
and responsibility In an expanse so wide as that covered by 
science and learning, the time would never come when new 
fields would not be open for everyone Most of what had been 
done was due to the devotion and ability of then own membeis 
-men whose names were more familiar to those present than 
they were to himself, so that®ıt would be invidious for him to 
attempt to specify them The progress of the Cambridge Uni- 
versity in the futme, as m the past, must be mainly its own - 
work ‘The time myght come when their ever-extending labours ® 
—-labours undertaken in response to the growing wants of the 
community—-might be received with even wider national recog- 
nition than they had hitherto beet So far as it migift be in his 
power, in the office to which they had done him the honom to 
call him, to serve as one of @he links which bound the Univer- 
sity to the great body of the people whom she existed to seive 
and struct, that service, imperfect as ıt might be, would be 
cheerfully given 


THE nineteenth annual dinner of the’old students of the 
Royal School of Mines was held at the Holborn Ressamant on 
Tuesday M: H = Bauerman occupied the chair, Sir G 
Stokes and Sir Lyon Playfair being among the guests Re- 
sponding to the toast, ‘The Minmg and Metallurgical In- 
dustries,” proposed by the Chairman, Piof Robefts-Austen 
spoke of the value of metallurgical scienge In illustiation of 
its importance, he said that, 1f the @hdusands of tons of steel in 
the Forth Budge had contained two-tenths less of carbon, the 
material would have Been worthless, that thousands of tons of 
coppe: would be useless if it contained a traee of bismuth, and 
that the eighty millions sterling of gold coin which Sir C Fie- 
mantle had been responsible for would have crumbled uty uf 
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it had contained one-tenth per cent oflead Sir Lyon Playfair, 
responding for the past professors, in the course of his speech 
remarked, ‘* We are looking to the promise of the Government 
hat increased, accommodation will beegiven by the ereetion of 
mew baildings fehind.the Britigh Museum at South Kensington, 
A public mgn ig of no use unless he can lool, ahead and see the 
wants of jhe future Ican take tltisgredit to myself, that for 
many years I have seen the need of your expansion, and, having 
some influence in thgdestiny of the ‘vacant land at South 
Kensington, 1 always resisted giantfng any land opposite the 
College of Science that mght preven@ the natural growth of the 
seience institutions at South Kensington But there was a 
greater man than myself, the Chancellor of the Exchequer, who 
very nearly succeeded in grabbing that land for an ait gallery 
I hope that project 1s at an end, and that the“land long destined 
for the growth of science will only be applied to that purpose ” 


Pror Vicror Horsey, FR S, will, on Tuesday nest 
(January 19), give the first of a course of twelve lectures, at the 
Royal Institution,on the bran Prof J A Fleming will on Satur 
day (January 23) give the first of a course of three lectures on 
the induction coil and alternate current transformer The Firday 
evening meetings will begin on January 22, when the Right 
Hon Lord Rayleigh, F RS , will give a discourse on the com- 
position of water 


THE Council of the Royal Meteorological Society have 
arranged to hold at 25 Great George Street, 5 W, fiom 
March 15 to 18 an exhibition of instruments, charts, maps, and 
photographs relating to climatology The Exhibition Com- 
mittee invite the co operation of all who may be able and 
willing to help them, as they are anxious to obtain as laige a 
collection as possible of such exhibits They will be glad to 
show any new meteorological instruments or apparatus invented 4 
or first constructed since last March, as well as photogtaphs 
and drawings possessing meteorological interest 


MuDICAI science in France has lost one of its most prominent 
representatives in Prof Richet, who died on December 30, 1891 
He was seventy five years ofage M Richet was a member of 
the Academy of Sciences, and in 1879 acted as President of the 
Academy of Medicine 


Tue death of Dr Ferdinand von Roemer, Piofessor of 
Geology and Paleontology in tye University of Breslau, 1s 
much regretted by all students of geological science He was 
in his seventy-fourth year, and proposed to celebrate his jubilee 

a as Professor on May 10, 1892 


WE regret to have to record the death, on the 5th ist, of 
pneumonia, after a very short illness, of Dr Albert J Bernays, 
Lecturer n Chemistry at St Thomas's Hospital He was the 
author of several works of great value to medical students 
“ Honsehold Chemustry,” ‘‘ Ledtures on Agricultural Che- 
mistry,” ‘First Lines in Chemistry,” ‘Notes for Students in 
Chemistry,” &q 





Tue rich collection of dried mosses formed by the late Prof 
S O Lindberg has been acquued by the Botanical Museum of 
the Univessity of Helsingfois 


Dr H Jacor, the well-known ethnologist, 1s about to pro- 
ceed go Saigon, and will visit Cambodia and Tonquin Dr 
Jagor recently spent some time in Java, renewing the imptessions 
which he formed nearly thirty-five years ago on his first exten- 
sive scientific tour thfough tge countries of the Far East His 
book on the Philippines 1s still a work of great value® 


THE question of removing the Madias Observatory to a 
station if the Pulweys or Neilgheriies 1s occupying the attention 
of the Governments of India and Madras ‘The transfer is 
recStymended in order to obtam an atmosphere with the mını- 
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mum of cloud If his project 1s carrtedout, solf observations | 


E there instead of at Dehra gn t e a 
Pro¥inces The Meteorological Department haf arraitged for 
a trial of observations in 1892, at Koda: Kanan, ın the Pulneys, 
and Kotaigirt, in the Neilgherries ° 


Ir ıs stated that the Japanese Budget for the ne%t fiscal year 
includes an appropriation for the construction of Meteorological 
observatories in all the prefectures not yet proyided with such 
establishments Should the Parliament approve this item, the e 
Empire will be completely covered with a network of observa- * 
tories 


THE Pilot Chart of the North Atlanti® Ocean, in its review 
of December 1891, notes that along the Americaw coast the 
month began with cool pleafant weather, accompanying a strong 
anticyclone that hung persistently about Hatteras foi several e 
days, giving northerly winds and clear weather off the Atlantic 
coast and as far south as the Caribbean Sea, and warm south- 
easterly and southerly winds m the Gulf of M&ico Ortthe ` 
Atlantic, however, December oened with very slormysweather, 
prevailing throughout almost the entire region from Bermuda to 
Rockall and the Bay of Biscay One hurricane was central 
about 700 miles north-east from Bermuda, and another storm--— 
one of great extent and severity—central abou: lat 58° N,, 
long 25° W On December 6 and 7 fiesh to strong southerly 
winds prevailed off the American Atlantic coagt, whilst a nol {per 
set ın over the Gulf of Mexico, attending the approach? from 
the westward of an anticyclone that @aused nozbherly gales in 
the Gulf St.éam region and as far south as the Caribbean Sea on 
the 8th and gth, with persistent northerly winds and cold weather 
until the 14th Vanous storms reached the Atlantic from the 
Gulf of St Lawrence No ice was 1eported south of the latı- 
tude of Cape Race There was very little fog, none having 
geen reported until toward the end of the month ne Zand a 
Jarge fog bank eatended from about Sable Island to Sandy Hook,e 
accompanying an anticyclone Reference 1s made by thwPilot 
Chart to ‘‘the extremely dense fog that everhung London from 
the 22nd to the 26th ” © - 


. 

IT 1s perhaps not generally known that the Annual Reports 
relating to H M colomal possessions frequently contain meteoio- 
logical observations in addition to other useful information We 
extract the following paiticulars from the Annual Report for the 
Leeward Islands for 1890 From the records of the temperature, 
pre&ure, and rainfall at the Government Laboratory, Antigua, 
the hottest month there, dui ing that year, was September, with: 
an average maximum temperature of 88° The absolute maxi- 
mum w& 91°, in June, and the mamum 62°, in April The 
average rainfall@at 45 stations in the island was 33 inches, and. 
was very m@&tch below the usual amount There were seyeraP 
slight shocks of earthquake difring the year, but no damage was , e 
done 


a 
In the Repe! torium Jur Meteorologie (vol ay No 10),M E 
Berg discusses the frequency and geographical distribution of 
heavy daily rainfalls in European Russia, e€cepting Finland and 
the Caucasus The observati8ns refer to the years 1886-90, a 
iaéher short period , but in previous years there were not sufficient 
stations for such an investigation The paper deals exclusively 
with falls of between 1 qand 3 inches, distributed according to 
months, for the various Governments of the Entpue The results 
show that the frequency of heavy falls is subject to considerable 
fluctuation from year to year The regions of greatest frequency , 
occur on the south-east coast of the Crimea and the extreme 
south-west of the Empire, on the eastern side of the Dmepet, w 
the fegion extending to Smolensk and further northwards 1s also 
subject to very heavy falls The northern lmit of daily falls of 
over 3 inches, so far as relates to Central Russia, 1s the Govern- 
ment of Moscow The yearly range of frequency reaches a 
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maximum in sunmers a@d, exceptgin the south-eastern disti its, 
the frequency u®autumngis greater than in spyng In July 4nd 

wgusathe great falls extend over very large distuicts, andi at 
other eee geferafly regulated by the course of the*bd}o 
metric depressions ‘Whe following ıs the average yearly 
frequency of the heavy fajis for the whole Empire, arranged 
according to geasoms winter, O8, spring, 143, summer, 
106 4, autumn, 208 The maximum amount which fell in any 


» day was over 8 inches, in Bessarabia 
° e 


wee THE floating gf the particles of cloud or fog, Herr von 
‘Frank, of Graz, seeks to explain (A/e! Zest), by the presence 
of an envelope of aqueous vapour As an approximate average 
value for the diamete: ef droplet with envelope he giveso 7 mm 
Supposing qne cubic metre of cloud to hold 3 grammes of 
water, there would be an interval f o2 mm between the 
envelopes When clouds pass over the sun, the shadows of 
objects are perceptibly lengthened when the darkening occurs, 
and the author attributes this to refraction by the vapour 
“envelopes Afain, ıt 1s difficult to see how water droplets ın 
the form gf cloud or fog could ex@st at such various temperatures, 
did not the vapour envelopes, as bad conductors of heat (com- 
pare Leidenfrost’s drops), guard the droplets to some extent 
fram evaporating and freezing The minute particles must soon 
„be dissipated by the sun's rays, if they were not m a kind of 
spheroidal state This heating expands the envelopes, so that 
the cloud tends to ise, and various phenomena in Nature may 
be thu? explained (e g the rise of mist in Alpine valleys) Oncé 
moie, liquid droplets havegbeen observed (by Assman) floating 
marof — 10° @ On meeting a solid body these droze to 1ce- 
lamps without ciystalline structure Here, according to Herr 
von Frank, the vapoui-envelopes prevent freezing, till they are 
iuptured by the solid , the droplet thus loses the bad conductor of 
heat which protected ıt, and solidifies so quickly that no crystals 
can forff""*he author supposes that with much aqueous vapour 
» ‘the ar, larger drops foim, the clouds floating fower , with les?” 
aqueewevapour, the drops are smaller and the clouds higher, 
the thickness of envelope, however, being the same for large 
and small drops unde: like condftions of temperature and 
pressure i 


ON January 5 slight shocks of earthquake were felt at Verona, 
Peschiera on the’ Lago dt Garda, Iasi, Parma, Modena, and 
Chava, and on January 6 slight shocks were felt at Rocheste:, 
New York <A telegram fiom Athens, dated January tr, states 
that several severe shochs of earthquake, accompanied by Sub 
terranean noise’, had been felt gn Thessaly, especially in the 
neighbourhood of Larissa ` 
On January 11 a fiesh stream of lava was 1fuing fiom the 
Base of the gieat cone of Mount Vesuvius on the ndtthern side 
Oe e 

Mr. HERBERT Jones, to whom has been intiusted the charge 
of the anımal and yegetable 1emains found at Silchester during 
the excavations last year, wutes to the Zzmes that all the bones 
which are sufficiently perfect will be carefully measured for 
comparison with those of modern animals and with bones found 
on other ancient sites This examination is yet very far from 
complete, but Mi Jones 1s inclined to think that the remains of 
the red deer aie those of animals considerably large, than are 
common at the @resent day The roe deer appears to have 
been of about the ordinary size The bones of the ov, of which 
the only variety met with 1s 1ppaiently Bos longih ons, and those 
of the sheep aie veiy small, alsd the horses’ bones, two vaneties 
of which aie present in the collection Its probable that the 
= horses were of about the size of Exmoor or New Forest poies, 

the cattle much like the Kerry or Brittany breeds, and the sheep 

similar to those now found on the island of St Kilda Thase 
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results are quite tentgive, but Mi Jones poings out that so fa? 
as they go they confirm the deductions made by Lieut -General 
Pitt-Rivers, F ® S, fiogn the animal remains found by hifh at 
his excavations of a Romano-British village, year Rushmore, on 


the borders of Wilts and Dorset 
ty ° 


LAST week we referred to a ‘new herbafium pest” to which 
Dr C V Riley edkatenugi m Insect Life Write on the 
subject in the Gardener's Chronicle, Mr R McLachla@m points 
out that an insect of similar habit has been known in Europe for 
nearly a century In 179% Fabricius déferibed a moth, now 
known as Aerdaha her barzath, and says of it, * Habitat ın 
herbarns folia plantarum exsiccataium exedens, Mus Dom 
Bosc” ‘This moth has occasionally been found in England, 
and has been recorfed as mfesting herbalists’ shops , it has been 
found nearly all over Europe, and usually in herbaria A com- 
plete account of its transformations by Dr Heylaerts is given in 
the Annales de la Société Entomologique de Belgique (tom xm 
pp 1 to 8, 1878) 


Messrs PRATT AND Son, Bnghton, state in the current 
number of the Zoologist that they have recently set up a speci- 
men of the spotted eagle which was shot at the Sudbourne Hall 
Estate, Wickham Market, Suffolk, and sent to them for preserva- 
tion It proved on dissection to be a male, and its stomach 
contained the remains of a water rat anda partridge It was 
killed on November 4 Another bird had been seen in ıt 
company, and was no doubt the one caught at Colchester, as 
recorded by Mr H Laver in the Zoologist The bird sent to 
Messrs Pratt and Son was ın perfect plumage, beautifully spotted, 
and evidently in its second year , ıt weighed 34 pounds 


THe US Commission of Fish and Fishenes has issued 
a full and very interesting Report on the fisheries of the 
“Great Lahes The review 1s based mainly on data obtained in 


1885 While commercial fishing 1s the chief and practically the 


only subject considered, the importance of pleasure-fishing on 
the lakes has been incidentally referred to Although there are 
no statistics to show the amount of fish caught by sportsmen 
and othe: pleasure-seekers, ıt ıs known that the quantity and 
value of the fish so taken me very considerable Mr | W 

Collins estimates, from his own obseivations, that no less than 
10,000 dollars worth of fish 1s taken every year fiom the break- 
water at Chicago by men, women, and children who go there in 
summer for a day’s “outing è 


Prot Purnaw has ieceived 20,000 dollais from a Con- 
necticut gentleman, whose name 1» withheld, to enable him to 
search in South Améica fot objects of anthropological interest, 
to be exhibited at the Chicago} Eaposition <A part of the 
exhibit in Prof Putnam s department will be a fine collection 
of chiff-dwellets’ relics, gathered by the Rev C JI Green in 
Colorado, Utah, New Mexicp, and Arizona 


Mvcu interest has been excited in New Yoik by the use of 
electricity in a representation of ‘Julius Caesar ’§ which is being 
given in that city by the Meiningen company The thunder- 
storm in the third scene of the first act ıs said by Electricity to 
be the finest achievement of the kind ever seen in New York 
The lightning effects are “ exceptionally lurid and realistic ” 


Tur Report of the President of the Johns Hopkins Univer- 
sity for 1891 has been issued, and all who are interegted “in the 
higher education in the United States will þe glad to learn fiom 
it that the attendance of students yasgarger than ıt had been in 
any previous year, while their quality was satisfactory The 
number of graduates also showed a matked increase The Pre- 
sident notes that electrical engineering has received especial 
attention, ‘f at a considerable though still indllequate Satlay ” 
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® IN a pape: engitled “ The Navajo Belg-Weaver,” published 
by the Smithsoman Institution, "Dr Shufeldt gives an excellent 
acc@unt of weaving as practised by the, Navajo While living 
in the north-westgn part of New Mexico, he was able to watch 
native weavers preparing their beautiful blankets, pelts, and 
sashes , and $n one occasion he was fortunate enough to have 
an opportunity of phetographing an hak. woman while en- 
gaged in weaving a belt The ręeprodudtiðn of the photograph 
1S iatere€ting, and 1s said by Dr Mufeldt to show the entire 
scene well Curves are never found Yn the figure patterns on 
the belts or blanket but horizontad stripes, diagonals, and the 
lozenge are mterwoven with a vanety that appears to be almost 
endless in the matter of design The leading colours used are 
red, brilhant orange yellow, a blue, and by combination a green, 
and, finally, black, white, and grey. 

Mr W T. ROBERTSON gives in the October number of the 
Agricultural Gazette of New South Wales a clear and interesting 
account of the cultivation and manufacture of tea The object 
of the paper 1s to supply the farmers of New South Wales with 
;nfoimation which they may be able to turn to practical advantage 
Mr Robertson does not think that the colony can ever manu- 
facture sufficiently large quantities of tea to put it in a position 
to compete with China, India, and Ceylon He sees no reason, 
however, why the industry should not be conducted on a modest 
scale A farmer with children could utthze their laboffr m the 
pluching and the ght work in manufacture, while the heavier 
he could undertake himself If the owner had, say, an acre 
under cultivation, ıt would probably bring him im 300 pounds 
of made tea per annum—enough foi his own consumption, 
with a surplus which he could dispose of at a good profit 

M PauL ToPINARD contributes to the new number of 
L’ Anths opologie a most interesting paper on the transforma- 
tion of the animal skull nto a human skull The process 
may be eaplained, he thinks, by the influence, direct and 
There ıs also 
a paper, by M G de Lapouge, on various prehistoric skulls 
from the collection of M Puech, of Montpellier, and Dr R 
Collignon brings together some facts relating to the colour of 
the eyes and hair of the Japanese 

A WORK on the great earthquake of Japan, by Piof John 
Milne and Prof W K Burton, 1s now ın the press at Tokyo 
It will be ilustrated by 25 large photo plates For the sake of 
comparison, there will be two plates showing on a small scale 
the effects of earthquakes in Italf and other countries All the 
plates are to be on the finest quality of Japanese paper 

THE prospectus is issued of a*Jorstlechuaturwessenschaftliche 
Zevschrifl, an organ for laboratories of ¢orest-botany, forest- 
zoology, foiest-chemistry, aguiculture, and meteorology It is 
to appear monthly in Munich, under the editorship of Dr Carl 
Frerherr von Tubeuf, the frst number ıs announced for the 
current month 


MM Rouy ann FOUCAUD eapect to publish the first fascicle 
of their new Flore de France in the course of the coming year 

Mr ELLOP STOCK has published a fourth edition of Mi H 
ws Woisley-Benison’s ‘* Nature’s Fany-Land ” 

Part 39 of Cassell’s ‘‘ New Popular Educator” has been pub- 
lished X includes, besides many illustrations ın the teat, a 
coloured plate representing the Great Hall, Karnac 

F URTHER details of his experiments upon the colour and 
spectrum,of free gaseous fluorine are contributed by M Moissan 
to the January number of the Annales de Chemie et de Physique 
The apparatus empRye@ as, of necessity, constructed of 
platinum, and M. Moissan prefaces his description of ıt with an 
account of a few later ooservations upon the action of fluorme on 


— 
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vided the precautions which he has pecwously* described’ are 
taken to remove the last traces of hydr$fluoric acid vapopr from 
thd gas Moreover, even at 100° fluorine was found ingapesle 
oO fecting the least alteration in a spital of R rara 1m- 
mersedin the heated gas It 1s not un®:l a temperature superior 
to 400° is attained that corrosion commences, and the platinum 
vessel requires heating to low redness befo rapwl action occurs 


In order to ascertain whether fluorine, like otfer members of 
the family of halogens, was possessed of a distinctwe colour, a 


was procured The two ends of this tube were closed by disks’ 
of faultlessly clear and colom less fluor spar, a commodity of great 
rarity Near the ends were inserted® narrow side-tubes of 
platinum for the entrance and exit of the fluorine » the ends of 
these side-tubes were cloS&d by small, tghtly-fitting stoppers, 

also of platnum The whole apparatus held about 200 cubig 
centimetres of gas In performing the experiment, pure fluorine 
was allowed to stream through the apparatus until a crystal of 
silicon held at the end of the exit-tube burst info flame e The" 
stoppers were then inserted, aiti the colour of the 1fJosed gas 
examined against a white background For the sake of com 

parison a similar observation was made with a blackened glass 
tube, closed at the ends with plate-glass disks, and filled fust 
with air and afterwards with chlorine The colour of fluorine 1s, 
then seen to be somewhat paler than that of chlorine, and 
decidedly more yellow—just what one woyld expect from the 
position of fluorme at the head of the halogen family grofp 


J 

THE experiments made with the view of detegfhning the spec- 
trum of fluorine were carried out in the following manner A 
beautiful little piece of platinum apparatus was constructed, 
consisting of a wide tube, brightly polished mside and supported 
vertically It was closed at each end by a platinum cap, 
through each of which passed a stout electrode radeeach rod 
(“was in turn confiected with one of the wires fiom a Rukmkorf 
coil, worked by six Bunsen cells Two pairs of thegg,rods, 
which served for the passing of the spark, were, employed 
alternately, one pair made@of platinum and the other of gold, 
so that the lies due to the terminals could be eliminated In 
order to permit ithe spectroscopic observation of the spark, a 
short horizontal tube of the same diameter was attached at the 
middle of the vertical tube, oppotite to the two terminals , the 
open front end of this horizontal tube Was closed with a window 
of perfectly colourjess fluor-spar Narrow entrance and exit 
tubes were also attached near the ends of the vertical tube in 
order to enable the apparatgis to be filled tvith any gas at 
pleasure The spectrum given by passing the spark between 
platinum terminals in an atmosphere of nitrogen was first ob- 
served , then tlfe nitrogen was displaced by fluorine, and the spark 
again passei and observed _ The two observations were theh 


the spectrum of fluorine thus obtained were finally egnfirmed by 
observations of the dissociation spectra of* hydrofluoric acid and 
the gaseous fluorides of silicon, carbon, and phosphorus The 
results show that the spectrum of fluorine consists of thirteen 
brignt red lines, whose positeons have previously been given in 
apreliminary note by M Mossan, and which will be found in 
NATURE, vol xliv p 623 


THE additions to the Zoological Society’s Gardens during the 
past week include a Toque Monkey (Afacacus pileatus 9) from 
Ceylon, presented by Mr John Bell, a Vervet Monkey 
(Cercopithecus lalandi §) fron? South Africa, presented by Mr 
R J White, a Lesse: Sulphur-crested Cockatoo (Cacadea 





a White-tailed Sea Eagle (Halzae¢zus albzerlla) from Asia Minor, 


vessels Of platinufi without the slightest action occurring, pro | presented, by Sir H F de Tiafford, Bart, F ZS 


platinum He finds that fluorine may be stored for days in his 
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tube of platinum, one metre long and two cenjimetres diameter,» 


repeated with terminals of gold The positions of the lines ins * 


sulghesea) from Moluccas, presented by Mr J Buckingham fwen 
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~ OUR ASTRONOMICAL COLUMN 
* 


STONYHURST DRAWINGS OF SuN-sPOrs AND FACULA — 
A little more light on the relation of faculee to spots 1s contained. 
in a paper communicated Wy the Rev Walter Sidgreaves to the 
Koyal Astronomncal Society in December 1891 None of the 
drawings of solar phenomena made at Stonyhurst under the late 
Father Periy's direction afforded a clear instance of facule pre- 
ceding the $irtheof a spot Neither was there any positive 


weatvidence of the birth of a spot before the appearance of faculee , 


é 


«while every spot of umportance was attended from the beginning 
with at least a small surrounding of facule No absolute priority 
of one or the other could therefore be regarded as provea 
During the minutum of 1889, however, Father Sidgreaves ob- 
served two cases in which facule undoubtedly appeared before 
any trace of a spot could be detected ® “On June 29, a small 

atcle of facules was sketched near the eastern limb, 1n latitude 
40° 5, and in longr.ude 252° There was no trace of a spot 
in the neighbourhood, and neithe: spot nor faculze had been seen 
nea: the position for yems On the following day a small round 
“spot appeared fi latitude — 40° 3, and longitude 252° 2—that 1s, 
in the midgt of the facule, the fasule on this day being visible 
only just Mose round the spot” A similar development was 
recorded at the end of July, m latitude - 22°, and longitude 
155° Both the facule and spots were newy and clearly dis- 
tinguished , hence, so far as these observations are concerned, 
their evidence clearly indicates that the birth of some spots ts 
preceded by the appearance of facule 


SOME APPARENTgY VARIABLE NEBULÆ —Mr Lewis Swift 
im hi$ Anth catalogue of new nebulæ discovered at the Warner 
Observatory (Asir Nach 3004), noted his inability to re-find a 
nebula previousfyseen in K A 3h 36m os, Decl og°2’r A 
further examination of the 1egion led this observer to suspect 
that the object formerly located ın the position given must have 
been a comet (Astr Nach , 3014) Dr Dreyer has looked up 
the observations of nebule in the region in question, and the 
information thus obtained leads him to conclude that the object 
1s most probehly avariable nebula (Monthly Notices, December 
1891) * The nebula appears to have been visible in 1827, 1848, @ 
w850, 1851, 1856, and 1889, while it was not seen in 1785, 1855, 
1864," «865, 1872, 1875, 1877, and 1890, although it was 
specially leoked for on two or three of these occasions The 
two nebule 4 229 and & 882, whi@h Prof Winnecke found 
were periodically variable (and his observations were supported 
by later ones nade by other observers), are believed by Dr 
Dreyer to owe their apparent fluctuations of light to disturbing 
atmospheric influences 4 1452 ıs a similar diffused nebula with 
shght condensation, which Sir John Herschel suspected to be 
variable But in this case, also, conclusive evidence of varı- 
ability 1s wanting 5 
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THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION 
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THE Electrical Exhibition at the Crystal Palace was opened 
en Saturday last It ıs an Exhibition of great interest, 

enot only to electricians but to the public, and shoul@ do much 
to enlightenyordinary visitors*as to the methods and results of 
electrical stience Aè the present stage we need refer only to 
some parts of the dSplay When the Exhibition ıs complete, 

we shall give a fuller account of the principal exhibits 

Much attention w.If of course, be devoted to the section con- 
taining the generating machmnery* Every important type of 
generating apparatus 1s shown in this department Among the 
large exhibits 1s a 350 horse-power Davey, Paxman engine, 
capable of driving a powerful Kapp dynamo, and Messrs 
Crompton and Co_eah.bit a dynamo combined with a Willans 
engine of 200 hors? power—the dynamo being capable of running 
nearly 4000 8 candle-power glow lamps There are many gas- 
enganes, some of which are shown by Messrs CroSley Brothers, 
the original proprietors of the Otfo gas-engme Other exhibitors 
are the Brush Gas Engine Company, with cycle engines, 








mesiéssrs Dick Kerr and Co , with the Griffin gas-engine , Mesgrs 


J E H_ Andrew ard Co, with the Stockport gas engine, and 
Messrs Day and Co, with a new form of gas-engine All of 
these engines are used to drive dynamos of various malters ` 


A most interesting exhibit 1s sent by the Postmaster-General, 
who displays a complete set of telegraphic apparatus A large 
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projector or seafch-light as shown by Messrs Crompton and &o , 
who also exhibit, among other things, an elecic crane capable 
of hoisting about a ton No fewer than 10,000 glow lamps in 
one oe. are shown ona wire screen by the &dison-Swan 
Company, and arc Ifghts, poles, regulators, And samples of sub- 
marine cables are displayed by Messrs Siemens @iothers A 
model of an electric launch built for use on the Thamgs 1s m- 
cluded among the eahibits of Messrs Woodhouse and Rawson , 
and a full-sized electric tram-car 1s shown by the Brush Elec- 
trical Engineering Company, who have %so in the Exhibition 
various dynamos, arc lamps, afid other objects 

The exhibits ın connectfon with telephony cannot fail to 
attract notice, and will do more than any amount of verbal 
explanation to male its principles intelligible The National 
Telephone Company are arranging rooms where London operatic 
and other performanges may be heard by visitors on payment of 
a small fee, and two stands belonging to the Consolidated 
Telephone Company, one in the nave, and another in the 
gallery, are connected by telephone 

Messrs Croggon and Co show hghtning conductors of the 
latest type applied to a model church, in connection with which 
a peal of bells are rung by electricity from a keyboard Various 
styles of fittings for domestic electric lighting are displayed in a 
series of rooms in the galleries , and these will no doubt attract 
very general attention The Medical Battery Company show 
well how electricity 1s applied in various departments of medical 
practice@ 

The Exhibition has been organized with so much care, and on 
so great a scale, that it is sure to be widely appreciated 





THE SMITHSONIAN INSTITUTION 


PROF S P LANGLEY, Secretary of the Smithsonian 

Institution, has submitted to the Board of Regents his 
Report for the year ended June 30, 1891 It includes, among 
ther things, an account of the work placed by Congress under 
fe charge of the Institution in the National Museum, the 
Bureau of Ethnology, and the National Zoological Park 


As in a previous Report, Prof Langley refers to the fact that ° 


owing to the changing value of money the purchasing power of 
the Smithsonian Fund, in the language of a Committee of the 
Regents, ‘‘ while nominally fixed, 1s growing actually less year 
by year, and of less and less importance in the work it accom- 
plishes with reference to the immense extension of the country 
since the Government accepted the trust”, and he urges that 
the fund should be enlarged, ‘‘1f only to represent the original 
position of its finances relatively to those of the country and 
institutions of Jearnmg ” If we may judge from the general 
tone of the Report, the requifed increase 1s more likely to be 
obtained from private benefactors than from the Government 
Quite lately, as we recorded at the time, the Institution ob- 
tained from Mr Thomas G Hodgkins, of Setauket, Long 
Island, a handsome donation of 200,000 dollars 

By reducing expenses in other directions, the Institution has 
been able to revert to its early practice of aiding investigators 
carrying on original research Among the special gr@nts may 
be named that of 500 dollars to Prof A A Michelson, of 
Clark University, for continuing his important work upon a 
universal standaid of measure founded on the wave length of 
light , also a sum of 600 dollars placed at the disposal of Prof 
E W Morley, to procure a special apparatus for determina- 
tions of the density of oxygen and hydrogen, an investigation 
requiring extreme precision and delicacy of manipulation, and 
promising results of wide application , while a sum of 200 dollars 
was placed at the disposal of Dr Wolcott Gibbs, for enve~tiga- 
tions at his laboratory in Newport upon chemical compounds 

To Prof E S$ Holden, Director of the Lick Observatory, 
California, a grant of 200 dollars was made, to assist in perfect- 
ing his apparatus for securing photographs of the mogn The 
results of his studies in this field Prof Holden has offered to 
place at the disposal of the Smithsonian Ingtitutron for publica~ 
thon at some future aay, should it se@mMlesirable 

Prof Pickermg, Director of the Harvard Observatory, has 
also placed at the disposal of the Institution for publication a 
very valuable series of photographs of the moon, which have 
been secured at the Harvard Observatory, and which®will be 
supplemented by photographs to be taken at the Harvard Ob- 


servatory high-altitud@ station ın the mountains of Peru e 
The Director of the Paris @bservatory, Admiral Mouthez, 
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has lfkewise promised has co operation ig securing lunar photo- 
graphs of the highgst degree of excellence now attamable 

With the aid of these three prominent Observatories, which 
have given egpecial attention to thé subject of luna photo- 

“graphy, it is proposed to preppie a volume répresenting upon a 
large scalethabest reswlts that can be secured, thus placing on 
record a detailed description of the \nar*strface, the value of 
which fo? comparison with observations and photographs of the 
future can scarcely be ovei-estimated 

In furtherance of t plan for the establishment of standard 
sizes of screws and of diameteis of tubing, &c , for astronomical 
and physical apparatus—a subject witch has received the atten- 
tion of Committees of the National Academy of Science, as also 
of the American Association for the Advancement of Scrence— 
a few standards have been tentatively adopted, and copies of 
these are attainable by all interested ın secyring umiformity in 
this class of work 

No memon was added to the Smithsoman ‘“‘ Contributions to 
Knowledge” during the year, but a paper presenting an account 
of new eapeitments in aeio-dynamics by Prof Langley was in 
course of preparation These investigations weie made at 
private charge, but it is in accordance with a policy long ago 
counselled by the Board of Regents that they should be pub- 
lished in a volume of the Institution’s ‘‘ Contributions ” 

A statement 1élating to the establishment of an Astio-physical 
Observatory as a part of the Smithsonian Institution has alieady 
appeared in NATURE (vol xliv p 254) With regaideto this 
Observatory, Prof Langley iecalls the fact that preparations for 
it had been made by the late Secretary, Prof Band A special 
interest was taken in the proposed Astro-physical Observatory 
by the late Dr J H Kidder, formerly Curator of Exchanges ın 
the Smithsonian Institution, and the sum of 5000 dollars was 
received from his executors for this purpose A like sum of 
5000 dollars was presented personally to the Secretary by Dr 
Alexander Graham Bell for prosecuting physical investigations, 
and particularly those upon radiant energy , and this sum was, 
with the consent and appioval of the donor, placed to the credit 


of the Smithsonian Institution upon the same footing as the” 


Kidder bequest Congress was asked to appropriate 10,009 
*dollars for annual maimtenance, and this sum was granted, and 
became available on July 1 last 

Speaking of the National Museum, Prof Langley notes that 
at the close of the fiscal year the present building had been 
occupied one decade, and that during that period the total 
number of specimens of all kinds catalogued and ready for 
exhibition o1 study had increased from about 193,000 to more 
than 3,000,000 This rate of growth, as he says, 1s ‘‘ probably 
unprecedented in the history of Museums ” The development 
of the collections has not, howeve1, proceeded ‘‘in such a sym- 
metrical and consistent manner a® is essential to the necessities 
of the work ” , and such 1s the competition for ‘‘ material,” that 
the Museum 1s often unable to hold its own, not only with 

a foreign Governments and with loĉal Museums in other American 

cities, but even with private collectors »More space and a 
larger staff of curators are urgently needed 

Some interesting statements are made with regard to the work 
of the Buseau of Ethnology At the close of the last fiscal year, 
specific exploration of the mound area by the Umited States 
ceased, except so far as ıt was found necessary to correct errors 
and supply omissions A large pdft of the results of the work, 
of several past years 1s in print, though not yet issued A plan 
of general archgeological field work has been practically initiated 
by a systematic exploration of the tide-water regions of the 
Distuct of Columbia, Maryland, Virginia, and the Ohio Valley, 
which determined Among other points of interest that the 
implicatiqn of great antiquity to forms of stone implements of 
America which have hitherto been classed with European 
palæolıths in age as well as in fabrication has not been sub- 
stantiated by the ascertamed facts 

Cafeful exploration of the Verde Valley in Arizona followed 
that before made of other parts of the large south western region 
of the United State? ın which the presence of many extensive 
runs has given rise tò fa@cigil theories The data as classified 
and discussed have shown that the hypothesis of vanished 
race enjoying high civilization, which has been proposed 
to account for the architecture of the ruined structures 1s 
unneces@ary ° 

The attention already given to Inlan languages has been 
comnued, 1n recognition of the fact that Some of them are fast 
passwig beyond the possibility op record and study, and that the 
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acc§ra® only through the determinateon of tulguistic 
divisions and connections The stydies upon aboriginal 
mythology and religious practices have also been continued, with 
special attention to the ghost dances eand ‘ Messiah religion,” 
which have produced important consequenc@s beasing upon thé 
problem of proper national dealing with the Indians Official 
misconception of their religious philosophy, which has been 
foicedly transfigured by the absorption of Chrigttanyy so as to 
present more apparent than actual antagonism to civilization, 
has occasioned needless loss of life and treasure ; 

With regard to the National Zoological Park, Prof Langley 
says the primary object for which Congress was asked to establish 
it was to secure the preservation of those®A mertan animals that 
are already nearly extinct, and this object ıt was thought would 
be best attained by the estatlishment of a large inchosure m which 
such animals could be kept in a seclusion as neaily as posmble 
like that of therr native haunts Congress has been so unwilling® 
to provide the necessary funds that the Smithsonian Institution 
has found ıt hard to realize the original design Nevertheless, 
the development of the Park proceeded steadily daring the year, ° 
as few changes as possible berey made ın its natural, features. 
Trees have been planted in different paits, in some places for 
ornament, tn others to secure the proper seclusion of animals , 
and a constderable:area of open land has been prepared for lawn 
and pasture grounds Near what 1s for the present the principal 
entrance 1s a disused quairy, from which arte precipitous cliffs 
and bold rocky ledges It seemed particularly well fitted for® 
the construction of dens and yards for bears A seriesef caverns 
lms been blasted in the rock and inclosed by@a s:out iron fonce 
Within the fence are large and commodious yards, in which have 
been constricted bathing pools, with evater flowing constantly 
from a lage spring outside the Park The result has been a 
place admirably adapted for the health and general welfare of 
the animals, as well as a most picturesque and striking feature 

Already the establishment of a National Zoological Park 
under the management and guidance of the Smithsonian In- 
stitution has attracted the attention of similar mstitutions and of 
naturalists ım other countnes, and liberal offers of gifts and 
eachanges have been made E 

From Sumatia, from the islands of the Pacific, from tne 
shores of Alaska, and from American national parks, have come 
offeis of gifts o1 terms of pgichase, but it has been netessary to 
defer acceptance of all these offers owing to lack of funds even 
to pay foi transportation 
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Chemical Society, December 17, 1891 —D: W.H Perkin, 
FRS, Vice-President, in the chair — The f6llowing papers 
were read —The composition of cooked vegetables, by Miss K 
| Waillf&tms The vegetables examined after cooking were the 
artichoke (Jerasalem), broad bean, haricot tean, beetroot, 
cabbage, canot, cauliflower, celery, cucumber, lettuce, mush; 
room, onion (Spanish), parspip, pea (green), potato, 1adish, 
salsafy, sctrlet runner, sea-hale, spinach, tomato, turmp, and 
vegetable marrow Ultimate analyses of the cooked vegetables 
were made, and their heats of combustion determied The 
woody fibre, cellulose, fat, and the carboffdrates convertible 
into glucose were also estimated —Metallic hydzosulphides, by 
S E Linderand H Picton The auth@s have investigated 
the sulphides of copper, mergury, arsenic, antimony, cadmium 
zigc, bismuth, silver, indium, and gold , and find that, with the 
single exception of bismuth, all these metals form hydrosulphides 
of a more or less complicated character These compounds, 
when treated with acids, in most cases lose part of their sul- 
phuretted hydiogen, and form still more Snphicated hydro- 
sulphides Copper forms a soluble hydiosulphide possessipg 
the compositifh 7CuS,H,S , this, on treatment with acetic acid 
in presence of excess of sulpfuretted hydrogen, yields a sub- 
stance of the composition 9CuS,H,S, if no excess of sul- 
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phyyetted hydrogen be present, the compound 22CuS, HS" temas 


obtained Hydrochloric acid produces still further condensa- 
tion Mercutic sulphide forms products approximately repre- 
sented by the formule 31HgS,H,S and 62HzS,H,S The 
latter formula represents the substance obtained in presence of” 
acid, andisa very stable substance Zine sulphide solution. 
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+ obtained from the hydroxide contains about 14 per¢ent efbegs 
of salpħur as sulphfretted hydrogén , ın presence of acetic cid 
a product represented aproximatdly by «the formula 1220S, $1,8 
Ag obtamned ‘fhe authérs consider that theireesults supportfithe 
c&clusion that the metallic sulphides are m most cases, pply- 
merides of VerShigh m@lecular weight —The physical cons®tu- 
tion of some sulphide s@lutions, by H Picton The author has 
@ specially examined the solutions of mercuric, antimonious, and 
arsenious sulphides, and ffnds that ın each case the sulphide is 
present in th@form" of very finely divided particles In the 
*‘ solution” of mercuric sulphide particles are visible under the 
» microscope with a magnifying power of 1000 diameters, and are 
not diffusible even in the absence of a membrane = Arsenious 
fm sulphide may exist in ‘* solution” in three distinct types of sub- 
division In the first solution, the particles are just visible In 
the second, the particles are smaller but not diffusible, and 
scatter and polarize a beam of light sent through the solution 
The third solution 1s diffusible in the absence ofa membrane, but 
the optical behaviour shows that particles really exist in the solu- 
tion —Solution and pseudo solutioff, Part I, by H Picton 
e2nd’S E Linder The authors conside: that there 1s a con- 
tinuous series of grades of solutions passing without break from 
a crystallizable solution to one containing the substance in a 
. State of fine subdivision They regard the very finely divided 
parficles in the lower grades of solutions—colloid solutions—-as 
large mglecular aggregates ret@ming many of their molecular 
‘properties On passing up through the different grades of solu- 
‘tion, the particles become smaller, and the forces holding them 
an solution become more definitely those of chemical attraction 
Æ new property 1s described, which holds for a large range of 
e Solutions extending from pseudo solutions to crystallizable solu- 
tions This property consists in the repulsion of the dissolved 
substancé as a whole from one of the electrodes of a battery 
amfhessed in the solution Thus, im the case of colloidal arsertic 
sulphide, the sulphide aggregates are repelled from the negative 
electrode, they are also” repelled, though much less strongly, 
e from the positive electrode An exactly similar pHenomenon is 
observed in the case of the crystallizable colouring-matter 
Magdala-red when dissolved in absolute alcohol, the repulsion 
being, however, from the positive electrode, no perceptible 
repulsion from the negative electrode being observable This | 





property ıs of much interest in itself, but also as exhibiting ° 


simularities between the different grades of solutgon —The chargg » 
» eproceeding in an acidified solution of sodium thiosulphate when 
the products are retained withm the system, by A Colefax 
The action of acids on sodium thiosulphate was investigated 
by allowing the action to proce@l for a known time, then 
‘lutrating with standard rodine solution, and subsequently deter- 
mining the amount of acidity of the solution The author con- 
cludes that the change proceeding in an acidified solution of 
sodium thiosulphate, when the products, viz sulphurous acid and 
sulphur, are retained in the System, 1s a reversible one, a limit 
being reached a certain*time from the time of acidification The 
value of this limit 1s affected by the state of concentration, the 
ratio of the mass of acid relatively to the®sodium thiosulpdate, 
the nature of the acidifying acid, and the temperature Sulphur- 
ous acid cannot prevent the decemposition of thiosulphunic acid 
‘The presence of both products of the change in the system seems 
essential to the attainment of a limit value, for sulphufous acid, 
when initially free in the system at the time of acidification, has 
ebut little influence upon the values expressing theextent of the 
wchefhical change A higher temperature favours the interaction 
of splphurous acid and hydrogen and sodium thiosu%phates , but 
this 1s a sgtondary change, which proceeds at lower temperatures | 
with extreme sloyn&ss Spring's statement that sodium trithio- 
nate 1s formed by the interaction of 1odine, sodium sulphite, and 
sodium thiosulphatg, seems to be wrong the author finds that 
on adding a solution of these two salts to one of 10dine no sodium 
¢rithionate 15 produced, the s»dium sulphite 1s completely 
oxidized to sulphate —The action of sulphurous acid on floyers 
of sulphur, by A Colefax Contrary to the statement of Debus, 
sulphuious acid acts on flowers of sulphur at the ordinary 
temperature, pggducing thiosulphuric acid and a polythionic 
acid, probably trithiomic acid, no pentathionic acid was founc 
The action occurs even in the dark, and proceeds much 
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thore rapidly at a temperature of 80°-g0° Water has no action 
on flowers of sulphur, either at ordinary temperatures or at 
this higher temperature —-The a and 8 modifications of chloro- 
we benzene hexachloride, by F E Matthews A mixture ofthese 
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two substances with oily productsis obtaimed byepassing chichefe 
gas through chlorobenzene ın pregérfte of dilute caustic sodag 
They are both colourfess crystalline substances, Which on heating, 
etther alone or with alcoholic potash, give a quantitative yield 
ofr 3 4 §€etrachlogobenzene The g modification of chforo- 
benzene hexachloride, C,HsCl,, melts at abow 260°, and 1s more 
stable and less volaule with steam than the æ compound, which 
melts atéabout 146°—The sulphochlondes of ghe isomeric 
dihromonaphthalerles, by H & Armstrong and E* C œ 
Rossite. The sulphochlorides of five®of the gibypmonaph- 
thalenes have been investigated It is to be noted that, while 
the dibromonaphthalenes all have higher melting-point#than, the 
corresponding dichloro derivatives, no such relation holds 
between the sulphochlorides of correspmding dichloro- and 
dibromonaphthalenes —-The ction of alcohols on sulphonic 
chlorides as a means of pfoducing ethereal salts of sulphonic 
acids, by H E Armstrong and E C Rossiter The authors 
find that the ethgreal salts of several but not all of the di- 
bromonaphthalenesulphochlorides may be prepared by simply 
boiling them with dehydrated alcohol —The action of bromine 
on a and 8 bromonaphthalene, by H E Armstrong and HE C 
Rossite: The authors have succeeded ın resolving into its con- 
stituents the mixture of dibromonaphthalenes obtained on bro- 
minating naphthalene with two molecular proportions of bromine 
~The action of bromine on a mixture of ortho- and paranitro a- 
acenaphthalide, by H E Armstrong and E C Rossiter 
When a mixture of ortho- and paranitro-acenaphthalides 
1s brominated, the ortho-compound, not the para-, as previously 
supposed, ıs alone attacked —Camphrone, a product of the 
action of dehydrating agents on camphor, by H E Armstrong 
andF® Kipping Several chemists have described camphorone, 
C,H ,0, asa product of the action of sulphuric acid on camphor , 
the properties of this substance, however, as given by different 
chemists, show great variations The authors, on preparing the 
substance and purifying it by means of its hydrazone, find 
its composition to be, not CyH,,O, but probably C,)H),0 — 
Metaxylenesulphonic acids, Part II , by G T Moody When 
acetmetaxyhd (1 3 4) 1s sulphonated, metaxylidimesulphonic 
acid (Me, NH, SOH =1 3 4 6) 1s obtaimed in slender 
needles soluble ın water On diazotizing, and boiling with 
alcohol, it yields ethoxymetaxylenesulphonic acid, if the diazo- 
compound be boiled with hydrobromic acid, the corresponding 
bromoxylene-sulphome acid 1s obtamed m slender needles The 
salts of the above acids are described —The action of propylene 
bromide on the sodium derivatives of ethylic acetoacetate and 
ethylic benzoylacetate, by W H Perkin, Jun, and J Sten- 
house The preparation and properties of the ethyl salts of 
acetylmethyltiimethylenecarboxylic actd, methyldiacetyldiadipic 
acid, and benzoylmethyltrimethylenecarboxylic acid, and then 
derivatives, are described —Derivatives of tetramethylene, by W 
H Perkin, Jun, and W Sinclair The authors have prepared 
the monobromo-derivative of tetramethylenecarboxylic acid Its 
hydroxy-, acetoxy-, and ethoxy-acids are also described, together 
with tetramethylene, methyl, @nd ethyl ketones and their eduction 
products : 


Geological Society, Dedémber 23, 1891 —W. H Hudle- 
ston, F RS, Viee-President, ın the chair —The followmng® 
communications were read —On part of the pelvis of Zola- 
canthus, by R Lydekker —On the gravels on the south of the 
Thames from Guildford to Newbury, by Horace W Monckton 
The author stated that the greater part of the hill gravel in the 
district referred to belonged to the Southern Drift of Prof 
Prestwich, and that the vallty-gravels for the most part consisted 
of material derived from the Southern Drift. Small patches of 
Westleton Shingle and Glacial Gravel occurred near Reading 
and Twyford He divided the Southern Drift int three classes — 
(1) Upper Hale type, characterized by the abundance of small 
quartz pebbles and the scarcity of chert * (2) Chobham Ridges 
type, with abundance both of small quartz pebbleg and chert 
(3) Silchester type , quartz scarce, and chert very rare or alto- 
gether absent He described the localities at which these types 
occurred and their mits of distribution, and then referred tothe 
Glacial Gravels of the Tilehurst plateau, which he behêved to 
have been deposited before the excavation of the valley of the 
Thames between Reading and Going (‘The author then dealt 
with the valley-gravels, which he @eNevedl to be mainly derived 
from the hill-gravels of the immediate neighbourhood, and 
showed how the various types of hull-gravel had contributed 
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miygwals for the yalley-gravels He explamed that, with the Japuffty 1, 1892, and referred tg the absolute mesures made on « 
possible exception of the Wsteton Shingle, he entirely rejected | Decefnber 27, 29, and 31, and®n January 2 ®& , os 
ti theory of marime action in connection with the formation of m Absolu® values on ¢ Sapular vanation 
these gravels, and thought that the Glacial Gravels were probably ements January 1, 1892 @ in 1891 e 
for the most pait due to floods during melting of læge quantities eclination 15) 30’ 7 S26. 
ofice The remamuing gravels, he believed, had been spread out n@lination 65 go © & 2-1 
by water ın valleys” as denudation proceeded, the gravel, by Hoizontal force o 19580 +0 00026 
protecting the ground upon which it lay, came to stand ogt as the Vertical force 0 42278 -+0 00006 
gapping of the plateayx and hills , as the gravel itself was de- Total force o 46592 * +0 00016 


nuded, the materials wese carried to lower levels, forming new 
gravels , and ths process has been yepeatel up to the present 
ume WHeexplamed that Prof Rupert Jones and Dr Irving 
had dlready adopted this theory ın part, but that he differed 
from them ın the entirgexclusion of marine action After the 
reading of this paper there was a dysciission, ın which the Chair- 
man, Mr W Whitaker, Dr Hicks, Mr R S Herues, Prof 
Grenville Cole, and Mr Monckton took part ~The Bagshot 
Beéds of Bagshot Heath, by Horace W Monckton 


PARIS, 5 


Academy of Sciences, January 4 —M_ Duchartre m the 
chair —-On an abnormal mode of propagation of waves, by M 
H Poincaré —-Remarks on the mechanism of the fixation of 
nitrogen by the soil and plants, @ propos of a reply by MM 
Schloesing and Laurent, by MM Arm Gautier and R Drown 
-—Note on the late Herr Kronecker, by M Hermite 
This is an obituary notice on Herr Kronecker, the renowned 
mathematician, who died at Berlm on December 29, 1891, 
after a short illness —-On electro capillary phenomena and 
differences of potential produced by contact, by M Gou? In 
order to obtain some new information as to contact force, the 
author has measured the surface tensions of more or less 
polanzed liquid amalgams, in comparison with mercury The 
first experiments were made with amalgams containing 1/1000 








—On the soundings of the Bourget Lake, and som? other lahes 
in the Alps and the Jura, by M A Delebecque » 
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BOOKS, PAMPHLETS, and SERIALS RECEIVED, — 


Booxs ~~ Elements of Agriculture Dr W Fream ‘“Murray) —An- e 
nuatre, 1892, par le Bureau des Longitudes, Paris (Gaathier-Villars) — 
Monograph of the British Cicadze, Part 8 Bucktor (Macmillan) — 
Richard Wisemin Surgeon-General Sir T Longmore (Longmans) —U § 
Commission of Fish and Fisheries, Part xv, ReBort of fhe Commissioner 
for 1887 (Washington) — Observations made at the Blue Hall Meteorologieal 
Observatory, Mass, US A, in ghe Year r°go (Camb , Mass , Wilson) — 
Nature’s Fairy-Land H W S Worsley Benison , 4th edition (E Stock} — 

A Cyclopedia of Nature Teachings (E Stock) —A Treatise on the Ligation 

of the Great Arteries m Contmuity C A Ballance and W Edmunds, 

(Macmillan) —Rand, McNally, and Co’s Indexed County and Railroad 

Pocket Maps and Shippers’ Guides of Connecticut, Massachusetts Penn- 

sylvama, and Washington (Stanford) —Guide to the Examipationsin Mag- a 

netism and Electricity, and Answers to Questions W J Harrison (Blacife) 

— The Universal Atlas, Part ro (Cassel 

PAD THET —The Evolution of Mind m Man H B Medhicaf¥ (Kegan 
au 

Seriacs —Bulletin of the N Y Mathematical Society vol 1, Nos 2 
and 3 (New York) ~Journal of the Astatic Society of Bengal, vol lix , 
Part 2, 1890 , Supplement No 2 (Calcutta) —La Nuova Scienza, vol v 
fasc v (Todi, Umbna) — Journal of the College of Science Imperial Un- 
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@ PARKES PERSONAL EXPERIENCES IN 
3 EQUA TORIAL AFRICA 


My Personal Experiences in Equatorial Afitca as Medi- 
cal Officer of the Emin Pasha Relef Expedition By 
Thomas fleatle Parke, Hon DCL (Durh), &c 

«se With Map and numerous Illustrations (London 

. Sampson Low, Marston, and Company, Limited, 


1891 ) 
A FAIRLY large hterature has now seen the light in 
i which w@ have had numeidtis details about the 
e expedition sent out for the relief of Emin Pasha All ofthe 
as *yet published volumes treating of this subject have 
been to a very great extent based only on personal ex- 
perienees, being more or less expanded from notes taken 
at the time, ıt thus happens that of the history of this 
famous expedition it 1s difficult to obtain any general 
* survey As a contribution, however, to such a survey this 
book of Dr Parke’s is welcome As the medical officer in 
charge, the exigencies of the many trying circumstances 
that arose srendered it necessary that he should attach 
himself nost constantly to the sick camp, and so his 
narrative comes in to gli us of trials and hardships 
umdergone, of Which in Stanley’s “ Darkest Afsica” we 
8f necessity heard but little 
In order that one may be able to appreciate the facts 
enumerated’in this volume, the reader should bear in 
` mind that the expedition across Africa was n stern 
e reality several expeditions backwards and forwards 
*“thmough the most trying portion of this continent Under 
e the leadership of Mr Stanley the officers selected left 
- England late in 1886, but at the las, moment the medical 
officer ın charge was compelled to abandon the expedi- 
tion, and in Cairo, Stanley, who had seen Paike in 
Alexandria, where the latter was on duty as a member 
of the British Medical Staff, appointed him as one of his 
officers id 
Of the journey to Cape Town, and frone thence to the 
mouth of the Congo, httle need be said, nor, indeed, are 
there any special facts of interest about the voyage up 
the river to Yambuya, where the entrenched campewas 
formed which was handed ove: to the care af Barttelot 
and, Jameson This portion of the journey tok four 
months “ind a week , there was of course a certain amount 
of new experiences, some deaths among the native army, 
some accideifs there were both by land and water, but 
these are all told Within a compass of the first seventy 
pages ° 
From Yambuya the land journey to the Albert Nyanza 
commenced, Mr Stanley taking with him Nelson, Stairs, 
“Jephson, and Parke, intending to return for the rear 
column, which had instructions to make their way slowly 
onwards ın an east@#n direction Tedious was the pro- 
gresg made, paths had to be cut through the bush, one 
after Another of the leaders andgnany of the mén suffered 
much from fever, There was plenty of game in the forest, 
aasethg by the footprints, but already there was some 
scareity of provisions At Avisibba there was an encounter 
with the natives, when Lieutenant Stairs was shot in the 
chest by an arrow, from which peril he recovered, though 
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of the journey took four weeks, but afterga day’s rest at 
Av.sibba the march was again resumed, the next halting 
stage being at ane Arab encampment, „marked ım the 
map as Ugairowa, from the name of the chief, This 
march was still through theeforest, but along the gourse 
of the river, and it lasted over four weeks During ft 
the effect of the cold and wet weather lggan to tell upon 
the Zanzibaris , the constantetramping through the forest 
was also extremely depressing, malarious marshes and 
swamps had to be waded through, and even worse, the 
camps at night hdd often to be pitched by their very 
edges To all these roubles the want of food was added , 
of animal food there was almost none At times hornets 
and ants came ın swarms, and were more dreaded than 
the arrows of the natives At Ugarrowa’s camp a num- 
ber of men had to be left, while the 1est of the party went 
on without delay to Ipoto Within a fortnight after- 
wards the hardships told so severely on the travellers 
that when the river navigation came completely to an 
end at the junction of the Ihuru and the Ituri to form the 
Aruwimi, itself a large confluent of the Congo River, 
fifty-two men who were unable to march were left behind 
with Captain Nelson, himself an invalid, This dreadful 
spot was afterwards known as Nelson’s Starvation Camp 
The rest of the patty pressed on, and in ten days 
reached Ipoto, but through all these days there seems to 
have been but one great struggle to support hfe with a 
minimum quantity of food, men dropt from starvation , 
thaw mfles and loads were then taken by others, and 

they were left 
At Ipoto there were three chiefs, head men to Abed 
Bin Salim, and the people weie all Manyuema Food 
was to be had—goat flesh, fowls, Indian corn, and beans— 
ard nine days were spent here before the next move lake- 
wards Jephson left on October 26, 1887, to return to 
bring Nelson and all that might be surviving of his men, 
Mı Stanley on the following day started for the lake, 
leaving Paike behind to attend to the sick army that 
Jephson was to bung up from Nelson’s Starvation Camp, 
and then Jephson was to press on after his chief with all 
the then available men Parke now found himself little 
better than a prisonér in the hands of the Manyuema, 
with the prospect in store of his troubles being increased 
by the return of the invalids with Jephson, and thesaddi- 
tional horror of knowing that all he obtained from the 
Manyuema in the way of fo@d could only be paid for by 
di&fts on an uncertain future On November 3 Jephson 
came into camp with Nelson, but with only three or four 
of the band of fifty-two who had been left behind at 
Starvation Camp This frightful destruction from starva- 
tion took place at a spot withm, even for feeble rgen, a 
tnree days’ journey from their friends at Ipoto On 
November 7 Jephson left Ipoto with forty-eight men, 
leaving Parke and Nelson behind with twenty-four 
cripples and three boys For nearly three month? long 
these men had to live through the greatgst miseries and 
piivations , yckness added to semi®starvation made exist- 
ence almost insupportable, and the reading of this por- 
tion of Parke’s notes 1$ about the most saddening in the 
ebook, It is a pity that it should be interrupted by Some 
| eighteen pages of a yery second-rate account of “bag, 
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in agmiration of the way in which he bore gus many and 
gieat trials, and we ‘find ourselves*happy when we read 
that on January 25, 1888, Stairs. appeared on the scene 
with, a col@mn of fine-looking men, fat, musciWar, and 
glossy-skinned, tllege bemg the very same who had left 
Ipoto as “skdletons only three months a ago 

Ipoté was left without regret, but with friendly farewells, 
on January 27 ers s able men had the boat to carry , 
the feeble folk crawled on as þet they could , some days 
two miles, other days thiee or feur, or even sıx, would be 
got over, one day one man would lie down and die, 
another day two would follow the example, but at last, 
on February 8, Foit Bodo was gained 

Mr Stanley and Jephson had it in excellent order, 
six tons of Indian corn were stored up in the granary, 
there was a rich supply of plantains over a radius of a 
couple of miles , there was a good water supply, and even 
a stock of milch cattle, three cows, and about twenty 
goats The camp was in a clearing of the forest, a plan 
of ıt will be found in “ Darkest Africa” , there was one 
road leading to it from Manyuema, and another which 
led in the direction of the Albert Nyanza , the h@ts were 
good , each had a good veranda, which furnished some 
shade While arrangements were being made for Mr 
Stanley’s second visit—this time with the boat—to the 
lake, he took seriously ill, and it was a month before, 
thanks to his constitution and the care of his doctor, he 
was again able to think of advancing Nelson was then 
left ın care of the fort Stairs had been sent back to 
Ugarrowa’s camp to bring up the men who had been leĝ 
there, and he was to abide with Nelson at Fort Bodo 
until Stanley’s second return 

On April 2, 1888, the second march to the Albert 
Nyanza began, the force numbered 122 In eight days | 
the Itur1 River was reached, and on the next day | 
open plain, and for the first time for twelve monte: 
Parke was out of the dark forest 

We need not dwell on the journey through the hilly 
country, on the first views of the Mountains of the Moon, 
and of the lake, nor of the*meeting with Emin Pasha, 
for all these facts have been related at gieater length in 
Mr Stanley’s volumes, but = being arranged that Stanley 
should return to Yambuya for the rear column, and bring 
them up to the lake before the general retuin to Zan- 
zbar should be commenced, he and Dr Parke started 
back through the forest on May 24, leaving Jephson 
behind with Emin Pasha, the men at this time appear 
to have been in good condition, so that Fort Bodo was 
reached in about ten days’ march, the natives on the 
route back Were friendly, and one day was devoted to 
helping some of the chiefs in a feudal fight 

At Fort Bodo, Stairs and Nelson were found “looking 
fit,” bu® many of the people, some of whom had been 
brought by Stairs from Ugarrowa’s camp, were suffe.ing 
fiom fever and bad ulcers From this fort Mr Stanley 
departed on his memorable journey to Yambuya on 
June 16, leaving Stans in command at Fort Bodo, with 
Nelson and Parke t@ assist Fifty-seven men were left 
in their charge, and Stanley’s directions weré that when 
Jephson came to Fort Bodo, whiche he had arranged to 
do within two or three months, then all the party were, as 
soon as could be, to return with all the loads to the lake, 
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ang remain there with [min Pashe @ntil Stanley came 
upffrom Yambitya This part of the volfime ıs full of 
inffrest, as it gives us for the firstime an idea of hoWa 
period of just over six months was gpent in* this fort , for, 
as matters tuned out, Jephson with Emin Pasha beng 
made prisoners, was unable to come tg them, and they 
waited ın some impatience, until at last the leader himself 
appeared with the remnant of the party fråm Yambuya 
Parke accompanied Stanley on his way¢€o Yambuya as 
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far as the Manyuema camp (Ipoto), to collect some ofeumm 


the goods which had been left behind during his former 
residence there 

From Ipoto Mr Stanley went west, ind Parke 1eturned to 
Fort Bodo, bringing wih him not only the gdbds he went 
back for, but some seed rice, some goats, and, not least, a 
female dwarf, one of the pygmies, whom he had purchasef 
for a handful of beans, twelve cups of rice, and six cups 
of corn He also had full instructions from his quef? 
among these latte: were orders to ‘ Plant, sow, and plant, 
as though you were going to make a long stay at Fort 
Bodo If Jephson comes, well, you can go along with 
hım If Jephson does not tun up, you have Abuadapee 
of food for yourselves” It took Parke ten days to get 
back to Fort Bodo, and on July 6 the long watch began 
e By August 9 the men were so bioken down by the 
prevailing ulcers that ıt was impossible to go out after 
any game, for there were not eMough of¢hem to form 
a guard, twenty-five were “badly sick’ out of the 
fifty-five There seems, judging by the statements on 
p 256, to have been a somewhat: slack sutveillance of 
sanitary matters about the camp, which, from the plan 
made by Stairs, was one apparently easily kept clean, a 
stream abounding in small fish ran not far away , but Parke 
declares that “the Zanzibaris owe a great deal of their 
physical il-being to their timidity and laziness” The 
officers ın charge did®not by any means escape their 
share of sickness, and first Parke was laid up, and then 
Nelson, and lastly, Stairs On September 5 Alı Jumba 
came to Stairs and told him, that the men proposed, first, 
that fifteen of the strongest ‘of them should go with one 
white officer to the edge of the forest, and, if they found 
tlfe natives friendly, that they should then push on to 
Emin, asking him to comg on and eleve the others at 
the fort , or, secondly, that all the "men should leave the 
fort, dnd convey the loads by a system of double journeys, 
until they slfould arrive at some good banana plantation, 
where they should make a camp, and remain uwtil fe- 
leved ether by Stanley o1 Jephson The men made these 
proposals, because they said’ they could g% little or no 
food at Fort Bodo, and that they wosdd die of starvation 
unless some move was made 

On a consultation, 1t was resolved*that neither of these 
ideas of the men were practicable, and that there was no 
fear of starvation, as there was cora already in store to 
furnish a small quantity to each man of the party until 
the new coin should be reaped Whgn October came, 
all hopes of Jephson making his appearance were aban- 
doned, andeno thoughts as to the true cause of his aion- 
appearance seem to have*entered tneir minds 

December 18 was the day on which Mr Stanley said 
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ht expected to return to Fort Bodo, and on the zoth T= 


appeared He was looking careworn and haggard to an 
extremt degree Bonny was the only one of the staff 


NE fate®of the r$aı column 
m™the fort had at, last come to an end, and afte 
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with Ain , ahd thew now came the sad story of he 

The long confinenggnt 
ut 
three days, witich were spent in getting ın stragglers and 


¿ packing up, Fort Bodo was burnt, and this httle oasis of 


cyltivation ın the dark fSrest was abandoned to its fate 
By Januar¥ 9, 1889, Kandekore was reached, the pro- 

gress being bat slow, owing to the number of sick men, 

and here Parkegwas left again in charge of what he calls a 


wae’ Convalescent Home,” with Nelson to keep him com- 


. 
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pany Ths“ Home” was made fanly comfortable, and 
was not left until February 12, when Rashid, the head 
chief of the Zarfzibar&, arrived from Mr Stanley with a 
number of *Zanzibauis and Mayambonis Parke now 


e+ heard for the first tıme of how Emin Pasha and Jephson 


dad been taken prisoners, and had been sent to Rejaf 
All hands were soon employed piocuring food for the 
next few days,march, and Kandekore was abandoned on 
the i2th, the party joming Mw Stanley on February 18 
The mifch-wished-for journey to the coast commenced 
on April xo There was a mixed multitude, old people 
and quite young children, but they were only well on the 
march, when a return of the illness which brought Mr 
Stanley so nea: deaths door at Fort Bodo, delayed the 
expedition at Magzamboni’’s camp until May 8 Soma 
difficulty was experienced in crossing the Semliki Rive, 
which flows ingo the Allfit Nyanza, the graphic account 
eof which crossing will be famihar to the feaders of 
Stanley’s volumes On August 20 the expedition was at 
Usambiro,a missionary station, where a rest of a couple 
of days was taken, and at which station Dr Parke’s regular 
diary ceased, owing to an attack of ophthalmia, which 


a clung to hım unttl he reached the coast *They anived 
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af Bagamoyo on December 4, 1889, and here the un- 
fortunate accident happened to Emin Pasha, who was 


* fortunate though in this, that D:® Parke was near him, 


and by his careful nursing and skilled attention brought 
the Pasha thiough a most serious illness, Afte: Emin 
Pasha was in a fair way to recovery, Dr Parke became 
alarmingly ul, but was able to sail for Suez in January 
1890, and arrived in Cano on the 16th of the same month, 
after an absence of nearly three years The volute 
appropriately fimishes tha wym and grateful acknow- 
ledgment of his great indebtedness to the several com- 
panions of his dangerous journeys, of one and “all of 
whom he has something pleasant and kindt#say Under 
trifls and troubles of no ordipary nature that had so 
‘constantly surrounded them, each did for the otter what 
he could, e@d long after fhe painful episodes are for- 
gotten, those of ampleasurable nature remain, stored up 
in the memory 
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volume, ıt was at dh end, byt ıt appears to us to be ‘our 
duty not to leave certain features of this book without got- 
cism After what wehave written, if need not be insisted 
upon that, as an officer of the Emin Rthef Expedition, 
Dr Parke did his duty ! a splendid mannes and it was 
as a matter of right that a fullemeasurt of praise should 
be meted out to him therefor Opinions wMl differ if 1 
was equally his duty to*pubhsh all his rough n&tes, ex- 
tending to over 500 pages, as a supplement to Stanley’s 
work , and still more wilkopimions diffr as to whether he 
was at all entitled to gave English-readmg people the 
contents of his note-book, making no change whatever in 
them, excepting {he necessary ones in the “elementary 
depaitments of orthography and syntax” We cordially 
grant that the history of how this journal was put to- 
gether demands and should receive many excuses for 
“its many shortcomings in style and arrangement,” but 
we also think that the author should have hesitated long 
and taken good advice before he printed all the facts and 
statements that now must remain on record for evei, and, 
we feel bound to add, many of which should never have 
teen permitted to appear in print in such a work 

Mosteof the blemishes to which we thus refer could 
Lave been easily avoided by the smallest amount of care 
in editing, indeed the reader of the proofs might have 
cueried the repetitions and contradictions that cannot 
fail to have met his usually sharp eyes, others that it 
rught have been considered impertinent for such a one 
to point out would have been pruned of then offensive- 
ness by the suggestions of any cultured friend It is 
gifficult without offence to be so plam-spoken as to fully 
justify these remaiks, yet the coarse allusions to certain 
physiological and pathological phenomena in this volume « 
—not occurring here and there, but scattered very gener_ 
elly through 1t—must plead our justification No doubt 
but ın the journal of a medical officer one expects to hear 
of the diseases to which those under his charge suc- 
cumbed, and of the various accidents which befell them, 
and we could pass by the tedious little repetitions of 
such, as being the result of a day-to-day record , but no 
such excuses aie possible for such references as those 
about the Monbuttu pygmy during the preparation for 
operating on Lieutenant Staws , and ıt may be, perhaps, a 
matter of taste if particulars such as are given of the 
condition of the author when il at Fort Bodo, or of 
Nelson’s sufferings and his own at Ipoto, are in good 
style, except in a professional treatise ° 

It 1s also a subject of profound regret, but not one for 
gensure, that our author seems to have had no know- 
ledge of animal or plant hfe, nor even, unless when in the 
company of Emin, any taste for a study of his*fellow-man , 


No man could Wish for greater thanks than those | we might add that he even exhibits a contempt for such 


which Mr Stanley paid his friend the doctor The un- 


studies, for on more than one occasion he alludes to 


«qualified delight with which Mr Stanley acknowledge | Emin’s natutal history investigations as “bug hufiting”, 
that his devotion to duty was as perfect as human nature | Had ıt been otheiwise, what opportunities there were for 


was capable of, 1s ggecoided in the fist pages of “ Darkest 


destroying that monotony from which he suffered, and 


Africa” These praises of his chief were echoed far and | what value even some shght knowledge of plants might 


wideamong Parke’s fiends and associates at@ome, so as 


have been to one who for months hed to subsist on 


eif it were possible to make up’ for those many sad and | vegetable food, even the knowledge” that the pygmy 


rica , 


And now, if our task was only to lay before our readers 


a brief accpunt of what they will find in detail*in this®} native language 
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e weary days spent by him im the forests and deserts of | woman possessed was of some service, and she evidently 
om. 
Af 


was intelligent enough to have enabled the author to 
have made out with her aid a short vogabularyeof her 
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The account Of the few scraps of theleaves and stems 
of tle plants used by the pygmies to poison, their arrow- 
heads, and of those used as antidotes against these 
poisons, which had been collected by Parke, ıs by Mr 

.E M Holm®, ands reprinted from thg Pharmateutical 
Society of Great Baittain’$ Journal The poisons were 
prepared from the bark of lerythriphlaum guineense, 
Don, from the leaves of probably Palzsota barteri, 
Benth, from the Bark and stem of the tips of the 
young shoots of a thorny creeþer, possibly belonging 
to the genus Combretum, frorf the scrapings of the 
bark of some unknown species of Strychnos, and lastly 
from the seeds of the first-named tree « The antidote to 
this poison-extract was prepared from the leaves and 
young bark of three distinct plants, but the material 
brought back by Dr. Parke was not sufficient to allow 
of even a guess being made as to two of them, and 
Prof Oliver suggests that the third may belong to the 
genus Unona The illustrations throughout the volume 
are feeble, 1f we except the two charming sketches by 
Mrs Stanley, and the view of Ruwenzori from a sketch 
by Stairs, but the rest of the illustrations are of the 
ordinary make-up type that we do not nowadays*expect 
to find in a serious book of travels 








THE AUSTRIAN ECONOMISTS 


An Introduction to the Theory of Value By Wiliam 
Smait (London Macmillan and Co , 1891) 


T has recently become generally known to Englishe 
students of economics that a school of writers 
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sayf of economic study The consepdion is sore filly 
elafforated and more sc entificallys expowhded hy hen” 
meuished writers who compose, the, Austrian schoéT, 
and Mr Smart traces the outlines, of thefr theery with °. 
care and lucidity 

Value, as he shows, may be subjective, or relative to the 
well-being of a person, or odyectzve, whe it forms a 
relation of power or capacity between ofe good and 
another The “valuable” and the “usefuly’ are not 
synonymous terms, but the latter 1s a larger class ume 
including the former, where the useful is so limited as to* 
be the indispensable condition of satisfaction of a want 
The scale of value, accordingly, differs ffom a scale in 
which wants are classifigd as “ necessaries, comforts, and 
luxuries”, for the “fundamental and limited wants of ee 
hfe” are “precisely the ones for which Nature makes the® 
most abundant provision” Itis the want which 1s least 
urgent among the wants satisfied, which gneasures, the. 
value of a good, in othe» words, it 15 its ‘marginal 
utility” But we must be sure, in estimafing this 
marginal utility, that we know what is really the good we 
are valuing A good may be put, perhaps, to different 
and distinct kinds of uses The highest use will then 
have the preference, and the “ marginal utility” will only” 
he determined respectively along the digtinct subordinate 
lines of the various uses 01, again, many, and perhaps 
most, goods are “complementa@y,” in the sense that 
several contribute to one satisfaction , and’the determina- 
tion of their separate value becomes in consequence far 
more complex, and, when we pass from: szyectzve to 
objective value, the complications increase in number and 
variety, although one and the same fundamental law still 
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“existed in Austria, who strenuously opposed the more "holds good j 
extreme views of the German historical school, and In this, and other similar ways, the Austrian ecos ” 
devoted their attention to the study and improvement | nomists have undoubtedly succeeded in giving a more ” 
of economic theory By enabling a larger number of | scientific character an@ wider range to the conceptiqn 
English students to acquaint themselves with the writings | of finalor marginal utility Butthe question still remains, 
of the Austrian economists, Mr Smart, who is Lecturer | whether they have fully solved the problem which they 
on Political Economy in Queen Margaret College, | have set themselves to deterpıne They will only allow 
Glasgow, has conferred on them no inconsiderable | the older doctrine, which found ap explanation of value 

- service He has already ranslated the acute and | in “cost of production,” to be regarded as strictly sub- 
instructive, though difficult and perhaps excessively | orfinate to the principle of “marginal utihty” The 

e polemical, treatises of Dr BShm Bawerk, on the nature | “ causal connection,” they maintain, runs fyom product to 

of capital and of interest, and now, tn the little volume | cost, and not from cost to product Consumptionis the 
before us, he mntioduces us to a theory of value “on the | final object and aim of production, and the side of demand 
lines of Menger, Wieser, and Bohm Bawerk” The theory, | is more imp®rtant than that of supply, And so it 1s 
he states in his preface, “1s that enunciated by Menger | “ marginal uuhty,” which is the ‘ universal and fand&- ° 
and Jevons, and worked ogt by Wieser and Bohm | mental ”®law of value, and “cost of production” is a» 
Bawerk” It claims to give a more adequate explanatior® | “ good secondary law as regåids the vast wajority of 
of value than fhat formerly supplied ın economic treatises | goods produced”, and it 1s so becguse goods of the ° 
It approaches the problem from the side of demand, | “ second” and “higher orders,” as they distinguish the 
rather than, hke Ricardo and his followers, from that of | goods which are the means and mat€nals of production n 
supply elt declares that “value depends entirely on | rather than the articles éf immediate consumption, may 
utility,” and that the kind of utility, which 1s all-important be employed in the production of more than one kind . 

* in determining value, 1s “marginal utility” This con- | of goods of the “ first order ” 
ception, which may be found in the pages of Jevons’ But it is doubtful whether the Augtrian economists > 
“Theory,” under the title of “ final utility,” has certainly | have really grasped, in its fulness, the conception of cost 
proved in his hands and in those of his Englısh suc- | of production which was formed by Ricardo and his 
cessors, and his Contnfental forerunners lke Gossen, | followers, and whether, Iy insisting on the exclusive ~= 
and contemporaries hke Walras, to be a very suggestive | importance of “marginal utility,” they are not giving,us - 

» and fruitful conception , and its disc@very and exposition | a 8ne-sided representation of the facts of the case 1% == 


may be fairly sdid to have revolutionized one side of the h 
proglem of value—which is the central problem, so to | 
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the eagerness with which they have seized ana proclaimed 
the new ‘ideas, itis doubtful whether they have got unduly 
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old’, %ind whether a combination of {Phat 
true 18 both may not rather be needdH in 
order to attan the whole truth It 1s doubtful wh@her 
supply does not reaęt upon demand as much as demand 
on supply, whether the consideration of disutility, 
tmplied in ghe oenception of cost of production, 1s not 
equally important with that of utility, and equally de- 
serving of distinct investigation, whether, in fine, the 
efforts and exértions of producers to supply wants are not 


==> 4s potent a factor in advancing civilization, and as creative 


of new wants, as the pressure of wants and desires them- 
selves The Austryyan writers allow so much—though 
perhaps they here exhibit some lack of distinct statement— 
to the influeffce of “ cost of produetion,” that they might, ıt 


ace e Would seem, go a little further, and place it on an equality 


° 


id 


ae 


with the principle of marginal utihty They would then, 
perhaps, recognize what Piof Marshall, in his broader,and, 


* as 1¢ appears*to us, more philosophic, exposition of value, 


calls the, fundamental symm®tiy of the laws of the forces 
working on both sides, which ıs exhibited in the analogy 
between “ marginal utility ” and “‘ marginal cost of produc- 
tien,” and a law of “dimimishing retuins” and one of 
e “ decreasing utility” They would, in short, without sacri- 
ficing algogether the vast amount of trouble bestowed by 
Rigasglo and his followers on one side of the problem, assign 
a proper, and not an exclusive, emphasis to the side which 
‘they had thtmselves done so much to elucydate For 
these reasons we consider Mr Smart’s modest conclusion 
—that “the last word on value has not been said by the 
Austrian*school”—to be as sound and as pertinent, as his 


eaposition of their views 1s clear, pointed, and suggestive |e 





: OUR BOOK SHELF 
Across Thibet By’Gabuiel Borwalot Translated by C 
* B on Two Vols (London Cassell and Co, 
1891 


AFTER the return of M Bonvalot and Prince Heniy of 
Orleans from tHe East, so much was said of their journey 
that we need not now repeat any of the details of M 
Bonvalot’s narrative It may suffice for us to commend 
the book very cordially to the attentidn of readers who 
hke to wande; in imagination with travellers in remote 
parts of the world + M Bonvulot, as his translator says, 
has those qualities of courage, self-command, tgnacity, 
knowledge of human character, and good humour, which 
ge to make up the successful traveller , and he wiites of 

is achievements so sunply and naturally th& there 1s 
nothing to interfere with the *readet’s full enjeyment of 
his story The travellersy as everyone interested m geo- 
graphical exploraton will remember, started from the 
frontiers of Siberi%, and in the course of the journey which 
brought them to Tonquin passed nght through Tibet 
Their route Jay tO some extent over ground which no 
European had ever before tfaversed, and this 1s, of 
course, the portion of his subject on which M Bonvaibot 
writes most carefully and effectively The work has been 
translated in a clear and pleasant style, and ıt 1s enriched 
with many intevesting illustrations 


geht By Sir H Trueman Wood “ Whittgker’s Library 
of oe Science” (bondon Whittaker and Co, 
1891 


emm WE have herea popula and interesting account of many 


of the facts relating to the nature and properties of hght 
The subject 1s treated in a way that will induce many 
readers to glance through its pages, even if théy do n&t 
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° 
more carefully peruse it awhile many #more advahced . 


student will read the chapters on double refraction and 
polarization® lenses,aand interfeienee and tefraction® Of 
other points touched on, we may mention spectrum 
analysjs, optical instrpyments, chemical effects of lght, 
fluorestence and phosphorescence—all of which are, 
delightfully treated by the a@thor . ° 
In the appendixewill be found a list of the ‘more ele- 
mentary and popular Works on the subject, whick should 
prove useful to those who wish to extend their knowledge 
_] 


LETTERS °TO THE EDITOR. 


[The Editor does not hold homself responsible for opinions ex- 
pressed by has corresponcents Nether can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice 1s taken of anonymous communications ] 





Opportunity for a Naturalist 


WILL you allow me to say that the lette: which you kindly 
inserted under this head m vour issue of December 24, 1891 
(p 174), has brought me many replies? After considering 
them, I have made arrangements with Mr O V Aplin (mem- 
be: of the British Ormthologsts’ Union, and author of ‘‘ The 
Birds of Oxfordshire’) to praceed to Uruguay in August next 
Mi Af$lin will reside for six months on an estancia in the pro- 
vince of Minas, and devote himself primarily to birds, but will 
also collect insects and plants P L SCLATER 

3 Hanover Square, W 





Dwarfs and Dwarf Worship, 


In the slow course of post in this Protectorate I have just 
received copies of the Zzmes-of September 3 contammg Mr R., 
G Halliburton’s paper on ‘‘ Dwarf Races and Dwarf Worship,” 
and of September 14 and 22, contaming subsequent correspond- 
ence on the same subject Having crossed the Atlas Mountains 
at several different points, ar] approached the district which 1s. 
indicated by Mr Halliburton as the original home and hidden® 
sanctuary of his diminutive and venerated people, I have read 
his paper with much interestand may perhaps be permitted to 
criticize his conclusions My chief during my expedition to 
Morocco, that distinguished traveller Mr Joseph Thomson, 1s, 
I believe, at present in Katanga, and therefore more inaccessible 
than Iam , but when he 1s able to wpeak on the subject, his 
judgment on the case which Mı Halliburton has very elaborately 
set up will not, I am confident, be different from mine 

Mr Halliburton begins with a statement that 1s at once 
startling and decisive The formation he has collected puts it, 
he says, beyond question that there exists in the Atlas Moun- 
tains, only a few hundred mules fiom the Mediterranean, a race 
of dwarfs only 4 feet high, who are regaided with superstitious y 
reverence or are actually worshipped, and whose existence has. 
been kept a profound secret "or 3000 years Such an emphatic 
assertion ought to rest on clear and trrefragable evidence , and I 
read Mr Halliburton’s paper ineconstant expectation of the 
proofs of his remarkable discovery, but reached the end of 
1t without coming on a shrgd of testimony in support of his 


contention, of the slightest value to anyone acquainted with 


Morocco and the Moors The paper is highly discursive, and 
abounds in what seem to me far-fetched and irelevant specu- 
Jations, on the connection between ancient Moorish poems and 
Greek mythology, on the derivation of thg Phoenician deities, 
and on the meaning of Moorish habits and customs, but the 
only evidence, confirmatory of its thess, adduced mæt and in 
Mr Halhburton’s subsequent letters, amounts to this that six 
Europeans have seen dwarfs in Morocco, that an indefinite 
numbe: of natives have romanced about dwarfs in their usual 
way, that there are in Morocco artificial caves—~pyesumably 
dwellings—of such small siz2 as to suggest that they must have 
had very shoit inhabitants , and that therefiave come down to us 
from antiquity traditions as to Tr@gi®dytes who dwelt in the 
Atlas Mowhtains 

Mr Halliburton’s, Eurcoean witnesses are unimpeachable , 
and had my friend Mr Hunot, whose knowledge of the 
country 1s extensive and accurate, distinctly taid that There 1s a 


race of dwarfs in Mgrocco, I should not have ventured to con- 
e 
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e years. of age? 3 to 4 feet in height, and, of an ufusually 
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tradict him But all that Mr Hunot says, in the long para- 
grapg quoted from his letter, 1s that he recollects gn adult dwarf 
of about the height of a boy of ten or eleven years of age who 
lived and died in Mogador All that Captain Rolleston says is 
that he saw in Tangiers a dwarf of about thirty five or forty 


light compleaton All, that Mr Carleton says is that he has 
seen a dwarfeat Alcazar All that Sir John Drummond Hay 
says is that he hunted up at Tangiérsesome Sus and Dia people 
whe had seen dwarfs All that Miss Day says 1s that she had 
done the same at Telemen All that Mr Harris says, of his 
own knowledge, ıs tft he has seem two dwarfs—one at Fez, 
about 4 feet 2 inches in height, and of a light brown colour , and 
the other, about whom no particulars are given, somewhere in 
the country All that Miss Herdman, whom I had the pleasure 
of’ meeting at Fez, says ıs that she has never seen a dwarf in 
Morocco, but that she has heard of one, and has drawn out 
tales about a tribe of dwarfs from her nativeesservants Al that 
Mr Halliburton himself says to the point 1s that he has seen 
and measured a very timid and obliging dwarf of about thirty 
years of age, 4 feet 6 mches in height, and of a peculiar reddish 
complexion, in Tangiers 

Let me add to Mr Halliburton’s list of European witnesses 
I have myself seen two dwarfs in Morocco—one in Fez, and the 
other in some northern town (I cannot for the moment recollect 
which, and have of couse no papers to refer to) The first of 
these might perhaps have passed as a true dwarf—-a man of small 
size, but well proportioned, like Tom Thumb, but the other 
was certainly a disease-dwarf, with a large unshapely head and 
trunk, and little bowed legs, uke Canny Elshie, or the Wise 
Wight o' Mucklestane Moor Rickets are not unknown in 
Morocco I have no doubt that that malady 1s common in 
certain districts periodically visited by famine or devastated by 
wai, and in which infant feeding 1s not conducted on scientific 
pimciples, and the probability is that men and women of 
stunted and distorted growth are more numerous in proportion 
to population in Morocco than they are in England The 
wonder 1s to me that the number of instances of the occurrence 
of dwarfs ın Morocco, which Mr Halliburton m his long- 
continued researches'has been able to establish, 1s so exceedingly 
gmall, and that one dwarf, for example he of Fez, has, like a 
stage army to do duty several times over But had he suc- 
ceeded in identifying ten times the number of dwarfs that he 
has actually traced out, he would only have proved that dwarfs 
exist in Morocco as in all other countries, and would not have 
advanced a step towards pioving his proposition that there is a 
tribe of dwarfs in the Atlas JI know a little Scotch town in 
which there are three dwarfs, but it would be scarcely legiti- 
mate to infer from that fact that there 1s a concealed clan of 
MacMantkins m the Grampians That the dwarfish condi- 
tion in the dwarfs described by Mr Halhbuiton was an acci- 
dental variation, and not a racial characteristic, is rendered more 
than probable by the fact that two of them—the only two who are 
repoited to have had families—hag offspring of normal stature 

The native reports about dwarfs and dwarf tribes, which Mr 
Halliburton sets forth in much detail, are obvious fictions—of the 
kind which the professional story teller pours forth copiously 
every day in the Soko in scores of Moorish towns and villages, 
only adapted, of course, to thé requirements of an eager English 
listener The names of the reporters are not given, nor are 
the opportunities they possessed gf obtaining the information 1 
they convey explained, while some of the practices they attrı- e 
bute to the dwarfs—such as finding of treasure by writing on 
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wood, and the feeding of horses on dates and camels’ milk with 
the view of rendering them swift of pace—I have heard asciibed 
to tribes in the Atlagthat are certainly not composed of dwarfs 
Morocco ıs the hot-bed of fable, and infested by the cock- ' 
and-bull, nd I can picture to myself the grave delight with 
which the natives questioned by Mr Halliburton would stimu- 
late his curiosity and then satisfy it Mr Halliburton empha- 
sizes ghe fact that he is a QC, and accustomed to cross- 
examinatien , but Buitish perjury and Moortsh mendacity have 
little m common, ang are to be fathomed by entirely different 
methods The way wi which he measured the Tangiers dwarf, 
Jackin (he actually took 2 iftches off his height because a native 
who was present told him that Jackin had raised hfs heels to 
that extent while being measured), casts some doubt on his 
powers of observation , while the extracts from his diary show 
that no process of sifting has been carried out, but that every- 





thing favourable to his theory has been thgnkfully received I 
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d undertake to collect n Morocco 1g a’monip's time native 
test 


ony ın suppott of the existence ofa tribe of giants an the 
Atlis,eor of a tribe of men with six digits on each hand, quife 
as specious and convincing, as that which Mr Hallibuston has 
accumulated in favour of the existenc® of a tube of dwaifs 
Fven if the natives interrogated by Mr Halliburton had no 
wish to deceive or to please him, much wogld depend on the 
intelligence and honesty of his interpreter, and ®on the exact 
terms employed Only those who have tned caa realize how 
difficult ıt 1s to get piectse information on any subject out of 
natives of Morocco or 2 


4 


If the caves in Morocco are to be regarded as at one time the «wm, 


dwellings of dwarfs, then it 1s clear that dwarfs must at one * 
time have been in complete possession of the country, for such 
caves are to be found all over ıt The mos; remarkable of 
them which I have visited at Tassimet, about two days’ journey 
from Demnat—caves which Europeans had never before explored, 
and which were excavated in a rock by the side of a wate: fall— 
were in many instances too small even for the accommodation of » 
dwarfs , and as they yielded to our digging fragments of bone 
and of pottery, it seemed probable that they had been places 
of sepulture and not of habitation Such cavés have also un- . 
doubtedly been used sometimes for the storage of grain, hhe the 
undeiground metamors , and tif invariable answer rqjarned to 
our inquiries about their origin was that they had been made by 
the omz, or Christians Never on any occasion did I hear them 
ascribed to dwarfs 

The classical tradition that there were dwarfs ın the Atlas‘s 
unworthy of serious consideration 1n the absence of any observa- , 
tion suggesting that ıt had other than an imaginative foundation 
“Nearly all the myths of Greece,” says Mr Glathburtdn, “ae 
laid in Mount Atlas,” and monsters more extraordinary than 
dwarfs mustshave dwelt there if these myths are to be received 
as of historigal authority e 
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* 
I have tried to prove that the evidence given ‘in favour of the , 


existence of a tribe of dwarfs in the Atlas 1s utterly trivial and 
untrustworthy , and I shall now endeavour to show that the 
evidence that can he called to discredit that hypothesi€ 1s cogent 
and convincing The dwarfs are described by Mr Halliburton 
as brave, active, agile, swift-footed, as possessing a vigorous 


ebieed of ponies,aas experts in the pursuit of the ostrich, and as 


trading in the Sahara and at Tassamalt Is it to be believede 
that being all this, and being very numerous—there are, Mi 
Halliburton says, about 1500 of them jn Ait Messad, about 
1500 at Akdeed, about rawo at Ait Messal, about 500 at Alt 
Bensid, and about 4001n three Akka villages—is it to be believed, 
T ask, that these swarming and enterprising dwarfs would have 
allowed themselves to be hottled up m a cleft m the Atlas 
Mountains, so that only half-a-dozen specimens of them have 
found their way to the great towhs to the north of the Atlas, 
where are to be found numerous represtntatives of all the other 
Atlas tribes? Is it tg be believed again, that the existence of such 
a p@culiar and notorious tiibe, known, Mr Halliburton tells us, 
to all Moors, should have been concealed from alj the inquisitive 
travellers who have penetrated® into the mMterior of Morocco, to 
be reveajed to Mr Flalliburton standing at its outer gateway? 
Leo Africanus, whose account of Morocco ıs marvellously 
minute and accftrate, and who enumerates its tribes, has not a 
word to say®ibout dwarfs De Foucauld, who visited Akha, 19 
equally silent about them, atd so 1s Rohlfs, who explored the 
valley of the Dra Not one traveller in Morocco has ever heard 
even a rumour or dark hint relating to them 

Thomson and I spent some months in fhe-Atlas in constant 
communication with natives of every class, and in all the strange 
legends, histories, and adventmes narrate to us by the camp 


, brazier, in the fondak or the kasba, there was never a distant 


reference to a Moorish Lalfput, and be ıt remembeied our 
se@vants knew that we had a keen eye and ear for curios, 
human and inhuman In all our wanderings ın the Atlas we 
never met a dwarf, and indeed, at a great gathering of peoplé 
at which we were present, at the feast @& Aid el Assir at 
Glawa we weie much struck by the height of the men Mi 

Aissa, who 1s guoted by Mr Halliburton as having seen one ef 
the tribe of dwarfs east of Demmat, was our interprete: for thfee 
months, and conversed with us with the utmost freedom on all 
conceivable subjects, and he never adverted to this dwarf story 

Thawe had several long talks with Mr Hunot, whom Mr Halhi® 
burton also quotes—convers tions covering a wide range of 
topics, amongst them the origin of the caves already alluded to— 
and he certamnly at that time had no belief that they had ever 
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been tenanted by dta, or tha there was any dwarf trifle in 
the cpuntry “It ıs especially noteworthy that Da BekrẸ the 
“Sonfidential agent of the British Government at the Ceuk: of 
Morocco, replaed tò Su? William Kuby Green that no Moor had 
eve? heard of a race f dwarfs in the country Sir Wilham 
knew how to interrogate a Moo, and as he accepted Du Bekr’s 
statement, I have no dou®t that Du Bekr was speaking the truth 
Until the istente of a race of dwarfs n the Atlas Mountains 
1s proved, it y idle to indulge im guesses at the reasons which 
have led to the fact of its existence being jealously kept secret , 
so I shall wot fellow Mr Halliburton in the aigument by which 


„æ «æ he seeks to show that the race has been regarded with superstt- 
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+ tious reverence, and so kept apart In all countries, at all 
times, I believe dwarfs and deformed persons have been looked 
at askance by the ignorant and superstitious In Scotland they 
were regarded as fairies of a brutal and malignant type, and in 
Moiocco ITehave no doubt they have been credited with the 
possession of the evil eye and of other pernicious powers But 


to maintain that a tribe of them has ever been held sacred and ! 


worshipped in the heart of a Mahometan country that 1s fiercely 


fanatical is to do violence to our fundamental conceptions of + 
Islam 


Mr Halhb&rton’s statements about the origin and habits of 
his supppsed tribe of dwarfs ar not more worthy of discussion 
than his Pheory of the causes which have Jed to their conceal 
ment They are derived from native sources of the most tainted 
description, and are either pure inventions, or concoctions of 
twfth and falsehood We are told that a tribe of acrobats—the 

, Ait Sidi Hamed O Moussa (the tribe of the son of Moses) —1s 
an offshoot of the Aglimien dwarfs, living between the Dra and 
Akka, that they gre a rather small race with a light red com, 
pletion, and that dwarfs perform with them in Southern 
Morocco, but avoid the coast towns where Europeans are, and 

that they are smiths and®tinkers Now, the paragraph setting 
forth these statements contams just as much erior and con‘usion 
as it 1s possible to cram into so many words The Sidi Hamed 
O Moussa are not a tribe at all, but the followers of a samt 
whose Kuba 1s not far from Taradant Their troupes are made 
up of men diawn from various parts of the country, and it 
would be as correct to regaid the Jesuits as a tribe, and describe 
their ethnic characteristics, as it 1s to assign distinctive features 
eto the Sidi Hamed O Moussa Then, as a matter of fact, they 
are nat unusually small men, they are not smiths and tinkers, 
and they never have dwarfs performing with them either m town 
o country I saw sevetal troupes of ehem m Southern Morocco 
and can testify that they are of average size and of the usuai 
Moorish tint, that they follow a more profitable trade thar 
that of tinkering , and that they have no dwarfs among them 

Mr Halliburtan strongly advises Emopean travellers and 
touris's to abstain from any ‘attempt to enter the districts of 
Morocco inhabited by thé dwarfish race, as they would inevitably, 
while doing so, be murdered or 10bbed, whether Moslems, Jews, 
or Christians The advice 1s judicious, for open-mouthed 
travellers of any persuasion, ın quest of dwarfs, aie not unlikely 
to be murdered or robbed in any fart of Morocco except in those 
coast towns to which Mr Halliburton has apparently gonfined 
his own wanderings in the country European traveilers of 
another sort, however—esolute, incredulous mer, explorers, and 
pioneers of trade and commerce—will certainly Before long 
penefrate all those regions where the dwarfish act has been 

` located by Mi Halliburton | Remembering what I have heard 
on good auMlouity of the resources of some of those regions, and 
the indications I hayé seen of the mineral wealth of that region 
to the south of the Biles where Mr Halliburton has placed the 
original home of hig dwarfs, I feel disposed to exclaim, like 
the old sailor m Mullais’s famous picture “The North-West 
Passage” “It can be done, afd England ought to do it'” 
When, however, these regions are opened up, I feel sure that, 
amongst much that is wonderful in them, there will be found 2o 
tribe of dwarfs hemmed 1n by religious sentiment 

To those interested in the generation and growth of myths in 
modern times, and under Congress culture, Mr Halliburto’s 
dwarf-story cannot but afford an instructive study 

À EAROLD CRICHTON-BROWNE 

Macloustie Camp, Bechuanaland, November 15, 1891 
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Sun-spots and Air-temperature 





Ir 13 now widely believed by meteorologists that ya ceray 
relation ewsts between the sola: sun-spot cycle and the air-tem- 
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perature of the earth, such that to a minimum of sun-spots cor- 
responds, approximately, a maximum of air-temperature@ and 
wee versi From the @ompiehensive réseaiches of Dr Koppen 
on the subject some ume ago, -z appeared that this relation 1s most 
cleaily proved m the case,of the trdpics, the evidence becoming 
less as LA go north and soutn Mr Blanford showed reeently 
in NATURE (vol xlin p 583) th@t the evidence in the case of 
India has of late year greatly increased ın force ° 

In a climate so varale as ows itis not, perhags, to be 
expected that the existence of such a relation should be Very 
patent and obvious And there may be gome legitimate doubt 
whether its existence has fe been demonstrated Its in the 
hope of possibly advancing the matter somewhat that the fol- 
lowing facts are presented i 

If we decide to tahe for ocr consideration a part of the year 
instead of the whele, we shall naturally select the hotter part , 
the part in which the solar action 1s greatest (just as we might 
expect to find, and do find, becter pioof of the relation in tropical 
than in cold countries) I select the four months June to Sept- 
ember The data used aie, Mi Belleville’s observations of 
Gieenwich mean temperature from 1812-1855, which are, ıt 
should be noted, reduced to sea level (see Quart Journ of the R 
Met Soc, January 1888, p 27), and thereafter the ordinary 
Greenwich figures The average difference (about half a degree) 
does not materially affect the purpose here set 

“Taking the mean temperature of those four months, and 
smoothing the values by means of five-year averages, we get the 
second, thick line curve in the upper diagram herewuh The 
dotted ‘line curve is that of sun-spots, inverted (ze minima 
above and maxima below) The vertical scales for these me 
both to the left 

There 1s evidently a correspondence between these curves as 
far as about 1870, maxima of temperature lagging a little, as a 
rule, behind minima of sua-spots, and minima of temperature 
behud maxima of sunspots Since about 1870, the correspond- 
ence appears to fail We look fo. a temperature-maximum 
about 1879, and we do not find ıt 

A consideration of the rainfall here seems instructive The 

esmoothed curve of ramfali in those four months (third in the 
diagram, Chiswick to r869, thereafte: Greenwich) 1s, m 
the main, roughly inverse to the temperature-eurve, as we. 
might expect Yet it 1s difficult to trace a very definite 're- 

lation between it and the sun-spot curve Thus, consider 

the three most salient ‘‘crests” mat The first (in height 

as well as time), ın 1829, 18 close before a sunspot MAXIMUM, 

1830 The second (least salient of the three), m 1861, 1s close 

after a sunspot maximum, 1860 The third, ın 1879 and 1880, 

1s close after a sunspot meumum, 1873 These rainfall vana- 

tions, indeed, seem to be under some different law, and it will 

be observed that the last crest comes (the first example in the 

whole period) just about wherg we should expect, from previous 

experience, to find a temperature-maximum ‘The regular 
variation of this curve im one direction for several years 1s a 
noteworthy feature recently (19 1880 to 1885, and again ın 1885 

to 1889) Is the curve now near a maximum which will be 
found to comeide with a further obliteration of the normal 

correspondence between san-spots and temperature? 

We have thus far consi ered the group of four months, and 
they seem to me to support the view under consideratién May 
we furthe: look for the re.ation im individual months? 

Suppose we see reason ingdoing so, and make a selection 
The most likely month would perhaps seem to be July, as 
having the maximum temperatuie, or June, as that month in 
which the sun 1s highest e 

On examining the smoothed curves of mean temperate for 
each of those four months, we find that Jane and September 
show a large amount of the correspondence with the sun-spot 
curve, while the two others do not show much conesffondence 
These two curves (June “nd September) are given in the lowe: 
diagram, superposed , tle two vertical scales being at the left 
June, it will be noticed, presents a wave crest fairly correspond- 
ing with each of the six, orseven, sun-spot minima Ia the case 
of September there ıs 2 pronounced failure at the sun-spot 
minimum in 1878 eo? 

Asa possibly good reason why September might show the 
relation, while July and August do not (or not so well), I would 
suggest the fact that September ıs the month with least cloud 
Between May and September, cloud incigases to g small 
secondary maximum ın [uly 

The absence of agmaximum of temperature in September 

° - 
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corresponding É the sun-spot minimum i 1878 may, perhaps, 
be connected, as m the case of the four months’ curve, with the 
raififall A smootheds curve of humidity for eptember rises, 
I find, to a highgnaximum in 1880 The June humidity curve 
does the same, and if it be therefore asked, why we should not 
have a simitar failure in that month’s curve, I wokld invite 
attention to the fact that the rise to the maximum in the humi- 
dity curve far June 18 a rapid one from the absolute mimimum 
(reckoning from 1858) in 1876 , while the rise in September is 


720 
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more gradual*from an absolute minimum in 1870 Thus, the 
wave in June corresponding to the sun-spot minimum in 1878 
might be regardedaas but partially formed, the growmg humidity, 
or rainfall, presenting its normal culmination 
Howf€ver this may be (and I do not press these suggestions), 
it has seemed to me desirable to submit the comceidences pre- 
sented in the diagram (which I have difficulty in thinking wholly 
forautous, and which are quite in harmony with the general view 
enunciated by Koppen) to minds more competent to estimate 
their nature nightly ABM 
° 
ee 


The Red Spot on Jupiter 








On January 4 last, at 5h 43m., the fed spot on Jupiter was : 


estimated to beeon the central meridian of the planet 
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pipdicted time, given m Mẹrth’s ephgméris (Monthly Notices, 

rch 1891), 18 8h 32 6m, so that tlfe spot Was 10 4m late, 
argi ghis means a decided slackening in its motion of rotatfon 
during the present apparition On Atigust 7, «1891, d saw the 
spot pass the central meridian at rth g2m, or only 2 3nf™ After 
the tıme indicated mm Marth’s ephemeris In the interval of 
5 months, during which 362 rotations weieperformed, the mean 
period has been gh 55m 42s, whichis nearly second gieater 
than the rotation period of this marking as obserwed here during 





any previous opposition In 1890 I determined the period as 
gh §5m 402s, which differed very slithtly from that derived 
from my observations m 1887, 1888, and 1889 It now appears, 
however, that a marked retardation has occurred, and it remains 
o be seen whether this will be maintamed until the close of the 
apparition 

The spot continues to be a fairly conspicuous object, and ıt 
retains its oval outlines, but it ıs not nearl®so dark and definite 
as it was in the years from 1878 to 1881 
Bristol, January 10 W F DENNING. 
Sman 


The Implications of Science . 


. 
"DR MIVART complains that ın my last letter I merely 


affirmed without arguing This 1s m a measure true as, to 
e . 
° 
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economize ygur space, I only gave the skeleton of thd argu- 


~ mem, but I hoped ? had said enough to” indicate at leikt the 


. 


general outline of mylogical views But as this seents hot to 
axe been quite the case, may I now explain myself a little more 
ully ? ® 
I may remove a shgh} misunderstanding at once I said our 
« knowledge of oug own continuous existence 27 ¿he present s to 
each of us & necessary truth Dr Mavart reads this as if I had 
written ‘foar continued existence in the future”! That we 
cannot be annihilated while we know that we are existing 1s, 
as I shalf pre@ently show, zot a mere consequence of the law of 
contradiction . If this law ıs of any use at all ın proving the 
conclusion, it would certainly be useless without a second pre- 
miss, viz that we are existing, and this latter 1s the premiss 
which 1s a negessarygtruth 
_ L suppose everyone will acknowledge that a definition 1s 
essentially ap arbitrary assertion, and that therefore a definition 
can by itself give no real mformation But a well-understood 
term does not consist of a definition alone Its definition may 
* be laid down, as a list of items of connotation (or denotation), 
and the other part of its meaning, which may be called its 
import, that ıs its denotation (or connotation) must be dis- 
covered by experience , and the knowledge so acquired 1s real, 
not only verbal, knowledge Now itis possible from a number of 
definitions aloe to deduce a series of propositions These, hke 
the definitions from which they were deduced, give by them- 
selves only verbal information—they are all truisms—and before 
they can be made of any practical use, certain real assertions, 
assigning teal import to the terms, and so expressing real know- 
ledge, must be added to the premisses Thus, if we wish to 
determine whetkgi any given proposition is a truism, or convgys 
réalanformation,’we have only to examine the definitions of its 
terms If these are fqind to be inconsistent with each other, 


« the proposifign 1s a contradiction im terms, ang must be re- 


jected If the definitions are not inconsistent, but are inde- 
pendent of each other, the proposition can only be intended to 
assert the identity of the import of its terms—it therefore con- 
veys redt information, which may either be true or false Lastly, 
if the definitions can be shown to be dependent on each other,e 
the proposition 1s equally true whatever import its terms may 
have, or even if they have no conceivable import at all Itis% 
truism If, however, dy the aid of other real propositions any 
real*rmport can be given to its terms, ıt may have objective, or 
subjective, applications , but the objectivity or subjectivity 1s 

, introduced by those other propositins, and 1s not a property of 
the original truism 

Take, for example, the proposition, ‘* Everything must either 
tbe’ or ‘not be’”, or the proposition, ‘f Twice two 1s four ” 
The truth of eher of thesg propositions depends solely on the 
definitions of its terms, as I pointed out in my last letter, and 
this is why I cannot regard them as objective truths Of course 

. I do not doubt that 1f I had lost an eye I, should not remain in 
the same condition as I was before But, although ‘“‘no man 
out of Bedlam would suppose a statement of a general law 
would inform us abdtt a concfete thing,” this is precisely what 
Dr Muvart does if he regards the above proposition æ depend- 
ent solely on the law of contradiction Does he not see that he 
added the objective element to that law m the phrase, ‘if he 

* hag lost an eye”? ‘Much virtue in If” The “status of the 
preposition, ‘“Two straight lfhes cannot inclogg a space,” 
sumilarly depends on the, definitions of its terms, but, as I 
pouted oft ın my last letter, these terms may be defined in two% 
different ways—eitger by dependent definitions, so making the 
proposition a truism, or independently so as to make it a real 
assertion, in which case it might conceivably be false Dr. 
Mivart apparently takes the former set of definitions, and then 
imphies that I deduced the latter result from them, which, 1f he 
reads my letter again, he will find not to have been the case® 

In reply to Miss Jones, I may pomt out— 

(1) It most certainly zs merely a verbal convention when Miss 
Jones says, ‘A apd a ‘are not applicable to the same thing.’ ” 
She had herself just before laid down the convention in ques- 
tion, in the phrase, ‘If A signifies the negatiqn of a (whatever 

may stand for) ” . 

I do not know why Miss Jones should imagine that I think 
that “assertions (or demials) of the ‘existence’ of particular 

* objects are the only real propositions,” but perhaps shë will 
understand my view better when she has read this letter 

{2) I certainly hold that ‘‘imductions have no logigal justifiga- 
tion whatever,” if by “logic” 1s to he understood formal, or, 
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as I prefer to call it, symbolic, reasonmg The essence of in- 
duction, 1n eny opinion, 1s tne assumption (at first arbitr@rily) of 
an hypothesis to account for observed factg—that 1s, ultimately, 
of directly apprehended sensations The full significance of the 
hypotpesis 1s elucidated*by symbolic reasoning, gnd the evzmer- 
atto semplex 1s applied to the results of this reasoning, dnd dogs 
not, therefore, appear quite in the simple form exhibited by Miss 
Jones But it rem@ins equglly true that no induction can ever 
lead to a necessary truth OAs 

(3) Miss Jones’s view of mathematical reasoning is exactly 
that which I wish to combat We @ not, in mathematics, 
conclude a universal SEN a from a single conciete instance 
A mathematical formulaedoes not imply the existence of any 
stance whatever of its application, any more than a definition 
imphes the reality of the thmg defined The formula 1s deduced 
from what may l6gically be regarded as definitions, and one or 
any number of applications may indeed be found afterwards, 
but only by the afd of addisonal real premisses It 1s difficult 
to exemplify this in the case of geometry, because the accepted 
geometrical methods are so very imperfect, and geometrical 
conclusions are not always deduced from definitions alone As 
LIimplied in my former letter, some of them are founded on 
mnduction But it must be evident that the truth of, say, De 
Mowre's Theorem, does nat depend on our having seez that it 
was true in any one mstance 

(4) If Miss Jones reads her own paragraph (4) again carefully, 
I thmk she will see that ıt is not I who have contradicted 
myse¥ I showed that 1f the definitions of the terms of a certain 
proposition were altered, tae proposition might no longer be 
true, and that if they were not altered ıt would always be true 
Argal, the truth depends on the definitions, and on nothing else 

l did not maintain that 1. could ever be to anyone a necessary 
truth that he was writing w.th a lead-pencil That would be an 
objective proposition, such as I was careful to insist could only 
be proved by induction It might, however, be a necessary 
truth to anyone that he ¢cought he was writing with a lead- 
pencil, As to mathematical truths, so far from believing that 
“Cin as far as ‘real’ they are obtained by induction,” I expressed 
my opim n that they are not “freal” at all, but all traisms 
Any reality in their applications must be added from outside, by 
real assertions which are not “‘ mathematical ” I object to call- 
ing truisms “necessary,” not because they are possibly false, 
but because their truth 1s only arbitrary On the other hand, 
when I call ‘‘the apprehersion of a present fact” a necessary 
truth, I mean something more than that it 1s certain—namely, 
that its contradictory is unthinkable 

Epwarp T DIxon 
Trinsty College, Cambruige, January 8 





FRESH EVIDENCE *°CONCERNING THE DIS- 
TRIBUTION OF 4RCTIC PLANTS DURING 
THE GLACIAL EPOCH 


e 
J AST summe» (1891 I spent some weeks in Western 
Russia and Northern Germany, in order to ascer- 
tain whether the glac.al fresh-water deposits of those 
countries contained any remains of the vegetafion which 
lived there immediately after the inland ice had melted 
away The results of my journey bemg favourable, I 
have thought it desiranle to communicate them to the 
readers of NATURE, but before doing so ıt might be con- 
venient to give a brief summary of preVious investiga- 
tions on the same subject 
The first discovery or fossil Arctic plants was made in 
England by Mr W Pengelly, who found ra 1860, at 
Bovey Tracey, ın Devonshire leaves of the dwarf birch 
(Betula nana), together with leaves of some willows, 
as Salix myrtilloides, S cinerea, S sp indet.e The 
leaves were identified and described by the date Prof 
Heer, who pronouncea the opinion that the presence ot 
Betula nana was conclusivg gvidence of “a colder 
chmate than Devonshire has at the present day” The 
significance of this discovery was, however, but little 
appreciated until the researches mentioned below again 
1 Philosophical Transactions 1862, p 1039 In tifls paper Heer mentions 


Sax repens (°), but this determmation was subsequently altered to $ 
myrtilloides e > 


e 7. 
. 





° 
called attention to the natur@ of the vegetation which 
grewe round the margin of the great northeim inland 1ce, 
on the soil which was feft bare when it melted away 
During my first visit to Spitzbergen, in 1870, it 
occuried to my mind that—supposing the glacial theory 
*were true—the remains of, those Arctic *plants which, in 
all probabihty, formetly existed in thearea once covered 
by the great Scandinavian inland ice, would have been 
buried ın the glacial fresh-water deposits, just in the 
same manner as the leaves of Salzx polarzs, Dryas 
octopetala, Polygon m viviparum, &c, are at the pre- 
sent day carried into the small, lakes of Spitzbergen, 
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founi the Arctic fossil flora tinderneagh Som peat-mosses 
m te immediate*vicinity of Copenh&gen ir 
covdirAl leaves of Betula nanan a peat-moss near Oertzen- 
hof, ın Mechlenbmg, and at Kolbermoor, ‘in Séuthggn 
Bavaria In Switzerland I also found fn Arctic-Alpine flora 
in a fiesh-water deposit at Schwerzenbach, on the low 
ground between Zurich and Bodensee The fra wasiich 
in such species as Betula nana, Salex regteculata, S 
| polaris, S retusa, S myrttllodes, Arctostaphylos uva- 
urst, Polygonum viviparum, Azalea procumbens, &c 
From Switzerland I went to England, and first visited 





| Bovey Tracey (17),! where I re-found Betula nana in the * 
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SKETCH MAP SHOWING THE LOCALITIES WHERE ARCTIC PLANT-FOSSILS HAVE BEEN FOUNL WITHIN THE AREA ONCE COVFRED BY THE GROAL 


NORTHERN 


A, magin of the great northern inland ce at the climax of glaciation, B, 
glaciers of the Alps 


ICE-SHELT @ 


argın of the Uralo Timan glacier (according to Nikitin), c, m™rgin of the 
y g 


» 
(x) Several localities (more than thirty) m Scanta, (2) Rangilsterp near Vadstena E Frojel, in the isle of Gotiand, (@ several iocalities in 


Jemtland (5) Leme, in Norway, (6) several localities in Seeland , (6') Moen (6 


(8) Samhof and Kinzh, 
Nenrung , (12) Schroo 


in Western Prussa (13) Krampkewatz, in Pomerania, (14) Neetzka and Oertvenhof, in Meck 


orthsrn Jutland , (6) Bornholm, (7) Kunda, ın Esthonia 


m Livonia (9) Pingo and Wieratz im Livoma (10) two localities at Ryeshiza, Government of Vitebsk, (11) Kuhrische 


burg, (15) Nantrow, 


P 
in Mecklenburg (16) Piojensdorf north of Kiel, (17) Bovey ^ racey, mn Devonshire (12) Hoxne, in Sufolk, (19) several localities at and near 


Cromer, Norfolk , (20) Holipton, Yorkshire , (21) Bri 
2 


and buned at then bottoms On my return from that 
expedition, I at once examined some glacial fresh-water 
deposits at Alnarp, in Scania, and was glad to find in 
them the leaves of, Sar polarts, S herbacea, S reticu- 
lata, Dryas octopetala, Betula nana, &c , thus proving 
that a true Arctic flora hal once lived in the southernmost 
part of Sweden The next yea, after having discovered 
the same flora in a great many otlftr localities of the 
same prevince, was invited by Prof Japetus Steenstrup | 
to extend my researches into Denmark , and our jomt ı 
investigations were soon crowned wah success, foi we 
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lington, Yorkshire , (22) localities near Edinburgh 
e 


original locality, and also in another little basin close 
by, together with leaves of Arctostaphygs uva-ursı and 
Betula alba Then I went to the coast of Norfolk, where 
I was so fortwiate as to find Salix polarzs and Hypnun 
turgescens m the pre-glacial deposits between the boulder 

clay and the forest-bed m the vicinity of Cromer (19) 

This plant-bearmg bed has since then been noticed by, 
Mr* Clement Reid, of the Geological Survey who has 
named it the “ Arctic fresh-water bed,” and he has traced 


e e 
¥'The figures within parentheses refer to those on the accompany ing shetch 
map 
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it in some other Blages on thé coast of Norfolk Belides 
Sax polaris, Mr Reid has also fourfd in it leavds of 
Betula nana and segds of some other plants At Mdékne, 
ingsuffolk (18), Messrs Reid and Ridley have discovered 
Salix polaris, S mMyrsinztes, and Betula nana, together 
with many other specres in a glacial fresh-water deposit 
of a precisely Siuniuar character to those in Southern 
Sweden Again, in 1879, I found leaves of Betula nana 
in a peat-moss at Bridlington (21), and the same plant 
has beenefouwtd by Mr Reid at Holmpton (20) Accord- 


s. - ing toa statement of Mr Reid, Saly herbacea was found 


. 


* some years ago by Mr Bennie in an inter-glacial deposit 
at Hailes, about three miles from Edinburgh Finally, 
during this preseng year (1891), Mr Reid has himself 
discovered a rich Arctic flora, yielding Sava polaris, 
S herbaceaS reticulata, Azalea procumbens, and Betula 
nana, in lacustrine depositsimmediately above the boulder- 

* clay near Edinburgh (22) + 

Returning to Sweden, a great many new localities yield- 

, ing Arctic plants have also been found in Scania since 
1871, partly"by myself, partly by Dr Gunnar Andersson 
and others, so that the numfer of localities im Scania (1) 
now exceeds thirty In Ostrogothia leaves of Betula 
nana and Dryas octopetala, &c , were found in 1886 ina 
calcareous tufa near Vadstena at Lake Vetter (2), and in 
the isle of Gotland (3), Mr R Sernander, in 1890, dıs- 

* covered leaves of the same species ina fresh-water deposit 
overlain by the curious gravel-bed containing Ancylus 
IngJemtland, Mr A F Carlson, in 1885 and 1886, di$- 
covered leaves of Diyas and Saly reticulata in calcareous 

a tufa in sever! localiti@s (4) far removed from the regions 

where these sþecies now exist In Norway nothing what- 

ever was known of the ancient Arctic flora until last summer 

(1891), when, according to Prof A Blytt, leaves of Dryas 

oclopetats were found in calcareous tufa at Leme (5) 

In Denmark the continued researches of Prof Steen- 

strup have added many new localities (6) to the original 

ones" mentioned above, not only in Seéland, but also 

*(from a private communication made to the author) on 

the isle of Moen (6’), in Northern Jutland (6°), and on 

Bornholfn (6%) Turning to Switzgiland, Prof C Schroter, 

ef Zurich, has discovered three new localities for the 

glacial flora, and in 1880 I myself found leaves of Sader 
herbacea, Dryas octopetala, and Betula nana in a fresh- 
water deposit near Hedingen (Canton Zurich), and leaves 
of the last-mentioned species underneath a peat-moss at 

Wauwyl (Canton Luztrn), and in peat at Le Chaux de 

Fonds ° 

It ought also to be mentioned that Prof M Staub, 
of Buda-Pestyhas lately desgribed a fossil glacial flora 
from the Southern Carpathians, which, besides seeds of 

Pinus Pumtho and Pinus Cembra, also contains Javes of 

Dryas octopetala, Betula nana, and Salis myrtillordes, 

gogether with fruits of Tofeldia borealis, thus proving the 

existence of a somewhat colder chmate than the present 
one 

In 1880,4 discovered a locality at Neetzka, ın Mecklen- 
burg, not far distaft from Oertzenhof where I had found 

Betula nana m 1872 The new locality (14) yielded 

Dryas octopetala,@Saiix reticulata, Betula nana, B 

odorata, and B verrucosa, gogether with leaves of 

Myriophyllum, some other Sadices and mosses, such gs 

Hypnum scorpioides and H fluitans According to the 

manner in which the samples of clay were gathered, >t 

1s very possible that the species mentioned belong to 
different horizons 
Neetzka and Oertzenhof being the sole localities in 
s 


x It 1s curious that Dryas octopetala nas not yet been reported from the 
glacial plant-fossils of Great Britain, although ıt abounds in the glac al 
resh water deposits of Sweden, Denmark, Germany, and Ru sia, and 
@Ithough the plant still lives in the mountains of Scotland, Yorkshire,*and 
Wales May not, however, the leaf from Crofthead which Mr Mahony 
has identified with Scutellarta galertculata (Geol Mag, vol vi p 392)1n 
realty have been a leaf of Dryas? The leaves of Scutellaria cam hardly be 
preserved ir@the fossi! state 
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Northern Germany which until then had yielded fossil 
Arctic plans, while nothizg whatever was known ef the 
existence of Arctic plant-fossils in Russia, Prof O Drude, 
of Dresden, m 1889 expressed the opinion ! that the margm 
of thẹ great northeri? inland ice might heve been sur- 
rounded, not by an Arctic figra, but by a forest growth ,* 
and further, that sych a growth may*even have existed on 
the surface moraines of the inland ıce itself 
I have? lately tried to show, however, that this hypothesis 
is erroneous, but with the conviction that facts would prove 
the best arguments, I resclved to vift those portions of 
Western Russia and Nerthern Germany which I had not 
previously examined, and thanks to the hberality of the 
Swedish Society for Geography and Anthropology, who 
gave me the balance of the Vega fund, I have been enabled 
to carry out my project, with the results communicated 
below As my “collections are, however, only partially 
worked out as yet, the present notice must be considered 
as only preliminary 
The circumstances under which the Arctic plant- 
fossils occur are pretty uriform, and it may therefore be 
convenient to state them at once, instead of giving a 
description for every locality In those parts of Western 
Russia and Northern Germany which I visited, the 
, ground almost everywhere consists of a true morazue 
proforgle (till) which has never been covered by the sea 
Though maune glacial deposits are consequently absent 
in this area, fresh-water aeposits, which have been formed 
in ancient lakes or ponds, are very abundant These 
deposits consist generally in theu lowe: part of a bluish 
clay or sandy clay, sometimes distinctly laminated, while 
the colour of the clay ın the upper part is generally some- 
what yellowish This fresh-water clay 1s often covered by 
white shell marl, principally derived from the shells of 
fresh-water Mollusca , sometimes, however, by mud con- 
etaiming the remains of microscopical Algæ, fragments and 
excrements of insects and othe: minute fresh-water 
animals Then comes tue peat, terminating the deposit. 
above—sometimes developed as a true peat-moss, at 
others, only as a peaty mould 1 to 2 feet thick In 
places the peat 1s totally absent, ze the fresh water lake 
has been entirely filled up by the alluvial clay before the 
formation of peat had k=gun 
The Arctic plant-fossils are found principally ın the 
clay, sometimes also in the white marl or mud, whilst 
only Betula nana ascends into the peat Some fresh- 
water Mollusca are fourd together with the Arctic plants 
~-namely, some species of Peszdiuin, Limnæa ovata, 
Anodonta or Umo, sometimes also Cyclas cornea By 
studying the distribution of the Mollusca ın the different 
horizons, the order,of 1mmnigration of the different species 
can be ascertained, and ve know now very well the manner 
in which this has taken place in Southern Sweden Besides 
Mollusca, the Arctic plants aresoften accompanied by re- 
mains of beetles and by Ostracoda, such as Cytherzdea 
torosa and others, and in one locality in Scama I have 
ealso found abundant remains of Apus glacialis Finally, 
itis in this horizon tha: the remains of the reindeer are 
principally found in Southern Sweden, Denmark, and 
Northern Germany 
When travelling ın Esthonia and Imvoma I had the 
advantage of being 2ccompanied by the well-known 
geologist, Akademiker Fr Schmidt, of St Pefersbuig, 
and the success of our investigations was laigely due to 
his advice The Arctic plant-fossils were first discoyeied 
at Kunda m Esthonia (7), where the fresh-water marl 
and clay are used in the preparation of cement The 
upper part of this deposit has yielded a great many bone 
implements of Neolzhic age,® Which were desciibed 
some yeafs ago by the late Prof Grewingk, of Dorpat, 
and antlers of remdee> are likewise present The Arctic 
plants were obtained at a depth of 174 feet bejow the 
t Petermann's MitteZungen, 1889, pp 282-290 
2 Engler's Botan qalrbucher, Bd wui , 1891, Berblatt Nr 29 @ 
s 
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surface, Sarx polaris being tht most common form Of 
otherespecies found, the following haye, up tosthe present, 
been recognized Sakr herbacea, Dryas octopetala, Betula 
nana, Polygonum veviparum, Savefraga cespitosa or an 
allied species, mosses, &c bt ` 
* From Kunda we went to Hellenorm*in Livonia (8), 
where we we welcofhed by the old «Siberian traveller, 
A Th vgn Middendorff, who tovle a great interest ın my 
researches On the day of our arrival Prof Schmidt 
found a leaf of Salex retzculatain a bed of clay at Samhof 
In another clay-be® in the vigu@ity, at Kinzh, I found 
Dryas octopetala, Betula nana, Seltv sp , mosses, &c 

Then we went to Fellin (9), where I found the Arctic 
plants at two different localities, Pingo and Wieratz 
The species obtained were Dryas octopet@la, Betula nana, 
Salx reteculata, Potamogeton sp, &c. I then parted 
from Prof Schmidt, and went to Ryeghiza (10), in the 
Government of Vitebsk, accompanied by Dr J Khnge, of 
Doipat In Ryeshiza we were welcomed by Dr E 
Lehmann, a skilful botanist , and on the very day of our 
arrival we discovered the following Arctic plant-fossils, 
Dryas octopetala, Betula nana, Polygonum viviparum, 
&c , in two different localities in the vicinity of the town 
My ignorance of the Russian language made ıt impossible 
for me to continue my researches further eastwards into 
the interior of the country, and I consequently gurned 
westwards to Konigsberg, ın Eastern Prussia There Prof 
A Jentzsch reminded me of the discovery of Hypnum 
turgescens, m an alluvial deposit at Kuhrische Nehrung, 
made by Berendt many years ago As this is a mountain 
species, 1t 1s possible that ıt may have been found ina 
glacial fresh-water deposit, and this locality has con- 
sequently been indicated on the sketch map (11) 

Accompanied by Prof A Jentzsch, of Konigsberg, and 
by Piof H Conwentz, of Danzig, I now went to 
Manenburg, ın Western Prussia, and at Schroop (12), « 
about 10 kilometres south-east of this town, a locality 
yielding Arctic plant-fossils was discovered They occur 
here under precisely the same conditions as in Scania 
or at Kunda, in Esthland , Sadza polarzs and Dryas octo- 
petala bemg found in the lower strata, whilst Bedula 
nana occurs somewhat higher The next locality 
discovered was at Krampkewitz (13), near Lauenburg, 
ın Pomerania, whither I had gone with Prof Conwentz 
The plant-fossils found were Dryas octopetala,” Betula 
nana, and some otheis 

Owing to heavy rains, a visjt to Breslau proved frut- 
less, and for the same reason the fresh-water deposits 
near Waren and Rostock were inaccessible, but acting 
on the advice of Prof E Geinstz, of Rostock, I examined 
a small peat-moss at Nantrow (15), north-east of Wismar, 
where I found Betula nana and some Salices in mud and 
sand underneath the peat The following day I examined 
the secteons at the greag North Sea-Baltic Canal at 
Holtenau, north of Kiel (16), under the guidance of Prof 
R v Fisher-Benzon, of Kiel We succeeded in finding 
two fresh-water basins yielding plant-fossils The first d 
basin, of which only a small portion now remained, con- 
tained fruits ef Betula nana, together with some other 
species, not yet determined, but probably indicating a 
sub-Arctic climates In the other basin, which was also 
cut throygh by the canal, the glacial fresh-water strata 
underneath the peat were laid bare, yielding abundant 
leaves of Salix polaris, sometimes intermingled with 
those of Dryas octopetala, mosses, &c 

In vieyy of these facts, thus briefly communicated, I 
think ıt may be accepted as proved that the Arctic flora 
flourished on the plains south and east of the Baltic 
round the margin of the®ice-sheet, and some time after 
the inland ice had melted away (see the accofhpanying 
sketch map) There can also be hardly any doubt that 
this sane flora may have lived round the margin of the 
great northern inland ice at the climax of the glaciation 
Forgtherwise it 1s difficult to understand how it could | 
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havg obtained so great an extension. as from Suffolk to 
Kuwifda, in Esthdnia, or why ıt shduld have flourtshed 
durfigso long a time after the ameliqgation of the climate, 
which caused the melting of the 1ce, had *comntengggl 

The fresh-water deposits with Arctic Hlants are sometimes 
so thick that they probably indicate an inteival of several 
thousand years, durmg which the Arcti@ flora prevailed” 
If the margin of the ice-sheet at the climax of glaciation 
had been surrounded by a forest growth, this ought still 
more to have existed round the margin of the wetreating 


kaS 


ice But as we have shown that this ıs not the case, we « ., 


are entitled to conclude that the Arctic flora formerly ° 
flourished, not only round the margin of the great 
northern inland ice, but probably also over a part at 
least of the area between this ice and the glaciers of the 
Alps In connection woth this, ıt ought nowt8 be over- 
looked that the Arctic tundra-fauna, which Prof Nehring 
discovered at Thiede, underneath the steppe-fauna, per-, ® 
fectly harmonizes with this view, as this locality 1s 
situated relatively near to the outermost margin of the 
great northern ice-sheet The existence of Sulty polars 
in Suffolk and Norfolk méy also be considered as a 
strong argument for the same hypothesis Thus the 
theory advanced by E Forbes so far back as 1846—that 
the Alpine flora of Europe, so far as it 1s identical with 
the flora of the Arctic and sub-Arctic zones of the OW 
World, 1s a fragment of a flora which was diffused from + 
the north, and that the termination of the glacial epoch 
us Europe was marked by a recession of @n Arctic fayna 
and flora northwards—may now be regarded as defini- 
tively proved ° 
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CYCLONES IN THE ARABIAN SEA? 


HIS discussion was undertaken primarjly by the 
s Meteorolmgical Office with the object of throwmg 
some light on the very exceptional storm which was ex-* 
perienced at Aden in the summer of 1885, but advantage 
was taken of this opportunity to produce synehronous. 
weather charts of the Arabian Sea for a muted period, 
since it was felt that such charts would be of especial 
interest, dealing as they do with a part of the ocean 
which ıs subject to the regular change of monsoon winds 
The charts also exhibit the occtirrence of a second cyclone 
which had originated over the eastern portion of the 
Arabian Sea befoig the full effect of the first disturbance 
had’ passed away The Gulf of Aden and the northern 
portion of the North Indian. Ocean are rarely visited by 
cyclones or typhoons, and tonsequeñtly the occurrence 
in thes@ waters, in the summer of 1885, of a violent 
cyclone, causigg the loss of several vessels, among them 
the Germag corvette Augusta, and the French despatch-, 
boat Renard, attracted gonsideiable attention <The 


. 


oo) 


number of ships’ logs which have been collected and -* 


utilized in the preparation of tlle charts 1s 299, and the 
information has been obtained ftom all available 
sources, Including our own Navy and mercantile marine, 
and those of many foreign countrigg For the first 
few days of the period digcussed, the normal conditipns 
were appaiently prevailing over the Arabian Sea, the 
whd was north-westerly nea: the Indian Peninsula, 
but the south-west monsoon was blowing steadily near 
the African coast and for some distance over the sea on 
the western side of the district Unt# about May 20, 
the weather in the neighbourhood of Ceylon seems to 
have been dfinet, and the wind fairly steady from the . 
south-westward On the 20th, Her Mayesty’s ships 
Briton and Woodlark experienced somewhat disturbed 
weather at Trincomalee, the squalls attained the forcee 


= “Daily Weather Charts for the Period o Six Weeks ending June 25, 
1885, to ilMistrate the Tracks of Two Cyclones in the Arakian Sea” 
(London Published by the authority of the Meteorological Couficil, 1892 ) 
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., - northern portion of the Sea, and the gradual backing 


°? Waals’s as an absolute constant 
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of a moderate*galeefem the nerth-westward, and mukh 
thunder and hghtningccurred Unsettled weather cda- 
tinued from the zrst to the 24th, and from this daja 
storm arga can be’ cléarly traced travelling to the West- 
wa The cyclone geached its greatest violence on 
June 2 and 3, when the barometer ıs reported as reading 
27-86 inches ın cloge proximity to the centre of the dis- 
turbance A*hurricane occurred at Obokh during the 
evening of tee 3rd, and it was reported that all the 
houses but, ong had been blown down, and trees had 
been uprooted ` The position of the storm area 1s not 
qnly marked throughout its passage across the Arabian 
Sea by the cyclonic circulation of the winds, but also by 
the rain area which accompanied the disturbance, the 
rate of progres¢ of tl storm from May 24 to June 3 was 
rather less than seven miles an hour 
The second cyclone which is sown by the charts ap- 
pears to have originated not far distant fiom Ceylon at 
the commencement of June, and on the 4th a strong 
south-westerly gale was blowing on the equator im the 
longitude of 7@° E This storm can be traced for the next 
ten days, during which time it passed to the northward and 
westward dowards the entrance of the Persian Gulf The 
weather was very disturbed over nearly the whole of the 
Arabian Sea from the 9th to the 13th, and the area of the 
stosm was much larger than in the case of the Aden 
cyclone, and gales were experienced from the coast of 
frica to that of India, extending over a distance of about 
r5oomileS The gynchronous weather charts for the last 
few Aays of the discussion, after the cyclonic disturbances 
had passed away, show that the south-west monsoon had 
extended over*he whole of the Arabian Sea, whereas in 
ethe middle of May it was limited chiefly to the western 
side 
Each daly chart contains the observations from several 
ships in the Red Sea, where the wind direction and other 
elements of the weather aie very instructive The 
southegly match of the northerly or north-westerly wind, 
which throughout the whole period prevails over the 





down of the southerly winds in the southern portion of the 
Sea are well shown ‘The northerly wind in the northern 
portion of the Red Sea often attains the force of a gale, 
but there 1s no instance in the charts of the southerly 
winds attainmg gale force The air temperature 1s 
generally higher m the Red Sea than over the more open 
water ın the Arabian Sea, the reading of the thermometer 
commonly reaching 90°, and on June 14 the temperature 
at'ro o'clock in the morning was 102° over the open sea, 
nearly abreast of Musawwá The charts show many other 
points of interèst, among these the flow of the current 
under the influence of disturbed weather as well as, when 
the sea 1s comparatively qufet, and doubtless the volume 
will throw some additional light on the windgand weather 
uf thig part of the world, where at present the meteoro- 





. logical changes are not too well*understood n 
ON VAN DER WAALS’S ISOTHERMAL 
EQUATION 


JS 1eply to Prof Pait’s criticism (NATURE, December 

31, 1891, p 199) of my paper (December P 152), 
I wish to say that I certainly do not consider Van deg 
Perhaps ıt may be 
interesting to show how the limits of its variability can 
be determmed œ 

Leaving aside the question of the attractive forces, 
witgh probably has been sufficiently elucidgted in the 
- course of this discussion in the columns of NATURE, and 
considering gases as aggregations of elastic spheres, then 


1} the formula— 
Div — xb) = faa? (1° 


x can be proved to be equal to 4 for large volumes and 
small preseures F 
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Again, in the cake of extemely large pftessures, when” 


the volume is nearly reduced to the smallest possible 
dimensions, 1t%is easy $0 see that a farmula— e 
Pilly ~ ph) = 4A Ime ? . - (2) 


must hoti good, where A = 32/7 ö = 835 re- 
presents the space in which the spherical ‘molecules can be 
inclosed when they mre mouonless, and A B a certain 
numerical coefficient whoSe determination might Present 
some interest, and perhaps is not beyond the scope of 
mathematical analysis „(For one-digiensional motion 
X= 1) Be this as it may, gutting (2) ın the form— 


ale _ (« + Ant! z=) nh | = Ime?, 


o 3) 


it 1s clear that in ¢izs case x approaches the value 
ee 135 

Now surely, for zatermedzate volumes and pressures, +d, 
cannot be considered as a constant, still, along the large 
range of these pressures, the correction required must be 
called relatzvely slight, and tae more so as it is beyond 
doubt that a considerable part of the change from 4 to 
135 takes place near those extreme pressures where, 
according to (3), x may be very variable Whether at 
the critical volume this coefficient has undergone already 
a practyally important chaage from its original value, 
4, seems to me a question which cannot easily be 
answered by purely theoretical considerations 

In my opinion, in all cases except in that of large 
volumes the formula (1) 1s preferable to a formula 

pv = a( + ab, + or) Sa, (4) 
Y v 

even if the numerical value of « could be exactly calcu- 
lated , therefore the question at issue does not simply 
thrn on the introduction or rejection of terms of the order 
?'v", and it was looking at the matter from this point of 
view that in my paper I onze called a formula of the 
form (1) the /rve one as distinguished from a formula of 
the form (4), and not from any formula given by Prof. 
Tait Certamly, none of the isothermal equations given 
by different authors can be named “vue in the sense 
of representing with absolute exactness the conduct of 
real gases, and of couse, when more constants are 1n- 
troduced ın these equations than are contained ın that of 
Van der Waals, a better approximation to the conduct of 
these gases may be reached ° 

In conclusion, I beg to adda few woids about Prof 
Tait’s third remark It seeps to me that he has no right 
to identify the process of putting aibitrarily y = 8 with 
that of calculating* the carrection indicated by Prof 
Lorentz D I KoRTEWEG 


Amsterdam, January 6 
e e 
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° NOTES 


SEVERAL scientific meetings have been postppned ın con- 
sequence of the death of the Duke of Clarence Piof W E 
Ayrton, F R S , was to have de:ivered his inaugural addiess, as 
President of the Institution of Electrical Engineers, on January 14 
It will be delivered at a meeting of the Institution on ‘January 
28 The annual general meeting of the Royal Meteorological 
Society, fixed for the 20th, willbe held on the 27th, whengthe 
President, Mr Baldwin Latham, will dehver an address on 
“ Evaporation and Condensatica ” The annual meeting of the 
Entomological Society 1s also adjougned ffom the 2oth to the 
27th s 


Tue forty-fifth annud general meeting of the Institution of 
Mechanical Engineers will be held on Thursday and “Friday 
evenings, February 4 and 5, at 25 Great George Street, wee 
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“mufster The dhair will be taken at halt past séven pm on 
each evening The President, Mr Joseph Tomlinson, will 
retk, and will be sweceeded by the Presifent-elect, Di 
William Andersen The followimg papers will be read and 
discussed, as far as time permitg.—Notes on mechanical 


s features of the Lyerpool watei-works, and on the supply 


of power by, pressure from® the public. mams, and by other 
means, by Mr Joseph Parryp water engineer, Liverpool 
(Thursday) On the disposal and utilization of blast-furnace 
slag, by Mr Willgm Hawdon, of Middlesborough , com- 
municated through Mr Chayef Cochrane, past-President 
(Friday) . 


THE German Mathematical Association (Deutsche Mathe- 
matiker-Vereinigung) propose to hold the annual meeting m 
the autumn of this year at Nuremberg, and at the same time an 
Exhibition of Mathematical and Physical Models and Apparatus 
1s to be brought together under the auspices of the Govern- 
ment This Exhibition will resemble that of the Loan Collec- 
tion, held at the South Kensington Museum in 1876 At 
Nuremberg the corresponding Germanisches Museum 1s avail- 
able forthe same purpose The German Mathematical Asso- 
ciation request the concuirence and assistance of those persons 
and institutes interested in the subject ın this country, so as to 
make the Exhibition as complete and representative as possible 


THE American Institute of Electrical Engineers has passed 
a resolution declaring its intention to co-operate with ‘‘the 
World's Congress Auxiliary ” in the effort to secure the gather- 
ing of an International Electrical Congress at Chicago in 1893, 
and pledging itself to do everything in its power to make the 
Congress a successful and worthy representation of the best 
electitcal science and practice in all partsofthe world Accord- 
ing to a prospectus issued by the World's Congress Auxiliary, 
the Congress will deal with ‘‘scientific and technical electricity} 


telegraphy, telephony, electric light, electric power, and other, 


“forms of electrical application, with appropriate chapters and 
sections for the proper consideration of each ” 


THE friends of Prof Baird, the late Secretary of the Smith- 
sonan Institution, will regret to hear that his widow, Mrs 
Spencer F Baird, died at her home in Washington on Decembe? 
23, 189% ° 

M DE QUATREFAGES, the well-known anthropologist, died 
on Tuesday, January 12 Hegwas born ın 1810, and studied 
medicine at Strasburg Afterwards he became Professor of 
Zoology at Toulouse, where he had settled as a medical practi- 
tioner Jn 1855 he was made "Professor of Anthropology and 
Ethnology at the Jardin des Plantes, Pans He had already 
been admitted to the Academy of Sciences in 1852, and he 
was an honorary member of many foreign learned Societies 
Numerous friends and pupils were present at his funeral, and 
addresses were delivered by M. Mulne-I:dwards, and other men 
of science The most famous of his writings are his ‘‘ Cranig 
Ethmica” and ‘ Etudes des Races Humaines ” 


Mr W É Scrarer, Deputy-Supermntendent of the Indian 
Museum, Calcutta, has been appointed Curator of the Museum 
and Lecturer on Biology at Eton College 


In a fetter on “A Difficulty in Weismannism,” published in 
NATURE on December 3, 1891 (p 103), Prof Hartog quoted 
some passages from a private letter he had received from Prof 
Weismawn To this letter reference was made m a subsequent 
communication bysMr A H Trow(p 175) Prof Hartog 
has sent us Prof Weisntine’s letter, but we do not consider it 
necessary to print it, as the correspondence 1s now cfosed 


AN important and interesting paper of Chinese fibres appears 
1n the new number of the Aew Bulletin Itseems that at Chinese 
ports there ıs much confusion as to the origin and classification of 
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thdbe fibres, different fibres gometimese@beaiing*the same name, 
wiple the same product often bears different names at different 
pety This confusion is apparently due in part to the fact that 
European tradeis have used the terms®‘jute” and “hemp” m 
a generic rather than a specifie sense , 1@ part to the fact im the 
duty on ‘‘jute” 1s only ‘*2 mace pewpicul,” whereas ‘‘ hemps ” 
pay 34 mace The subject has lately been @arefidly nvestigafed 
at Kew, and further inquiry 1s about to be madqat the Chinese 
ports under the direction of Su Robert Hart, Inspector-General 
of the Chinese Imperial maritime Customs ® At® Kew much 
help has been derived from specimens sent bythe Acting Consul 
at Chefoo, Mr Alexander Hoste, a report by whom 1s included 
in the paper in the Bulletin A memorandam on the jute and 
hemp of Chma, by Dr Augustine Henfy, 1s Slso given The 
question 1s one of considegable practical importande, as the con- 


fusion which prevails cannot but tend to hinder the development = 


| of trade s 


ANOTHER interesting paper in the Kew Bulletin 1s on Ipoh 
poison of the Malay peninsula It consists chiefly of a vajuable 
report by Mr Leonard Wrag, Junior, Curator of the Perak 
Government Museum, who has sent to Kew an admifable series 
of specimens The report 1s printed in advance of the re- 
sults of the examination of the presumed poisonous fluids, 
which has again been undertaken by Dr. Sidney Ringer, 
FRS, Professo. of Clinical Medicine, University College, 
London 


Dr Brown LESTER, who accompanied the Gambia Pelimita- 
tion Commission, made a botancal @oliection fairly representa, 
tive of the flora in the neighbourhood of the iver Gambia, a3, 
far as the dryness of the season would permit The specimehs 
have been determined at Kew , and a list of the determinations, 
with Dr Biown Lester’s brief notes, 1s given in the Kew Bulletin 
From a botanical point of view, the collection, according to the 
Bulletin, nog of very great interest , but 11s said to afford a 
useful picture of the character and productions of the country 
traversed i 


IN an appendix to theelatest number of the Kew Bulletin, 4 
list 1s given of the staffs of the Royal Gardens, Kew, and cf 
botanical depaitments and establishments at home, in India, 
and in the colonies, in correspondence w,th Kew On two 
former occasions a list of the safne kind has been issued in the 
Kew Bulletin , and it has been found df considerable value, as st 
affords a convenignt means for placing on record the offical 
tiles and designations of the officers concerned, and renders 
possible the notification of the changeg that tuke place in the 
several appointments ke new list includes an enumeration of 
the officers that have been selected to carry our the recently- 
organized bot&nical survey of India, with the districts allotted 
to each ofe There is also a fuller list of officers ın charge Of 
gardens m Native States he organization of the botanical. « 
department of the Leeward Islafids biings into ene gioup the 
several botanical stations existing in thosdyslands 


MM LABORDE AND RONDEAU havg given, in the Revue 
Mensuelle d’ Anthi opologre, an account of recent experiments on 
the poison of the arrows of the Sarro savages, in the Upper 
Rigervalley Specimens were brought back by Lieutenant Jaime 
From the physiological experiments performed it would seem 
that the poison 1s identical with that of Sts qpaanthus 


SzNoR F P MORENO, who has been invest.gating some ancient 
graves in the*Argentime Provigce, Catamarca, has found varous* 
objects which are hhely to be of considerable importance m the 
study of American archxology He has secured 86 human skulls, 
400 vases, 420 stone implements, 15 copper implements, and 110 
objects made of bone The skulls are of two arferent types, 
‘one set Tesembling those found in the graves at Ascon, Peru, 
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another those of Indians an Chaco and in the south of tne 
Argentufe Republic AÑ are brachycephalic, and many haje 
been artificially distorted e The skulls of the Peruvian typ@are 
the Im of the two groupg tis evident, however, that before 
ə the appearance of the Peruvian elementyin what is now 
Catamaica the populgtion Were in a much higher position than 
the Indians of the present day They built strong fortresses, 
š like those whic¥ are found’ in Arzona and New Mexico, and 
the traces of ¢hepdwellings indicate a comparatively advanced 
stage of civilization Many of the remains remind Sefior 
Moreno of the Mexicans, others seem to show some affinity 
between the people and the Chibcha, while others are of a 
quite peculiar charactere He has given a piovisional account 
of his’ results 19 the Revista de la Plata, 1890-91 
e 


pe 


= Mr James F Hoparr contributes to the January number of 

the Engineering Magazine, New York, an interesting article on 

, the paper-making industry He notes that while in 1881 the 

United States prgduced only 5,315,400 pounds of paper, ıt pro- 

duced In 1891 not less than 15,219,580 pounds Even this rate 

of production 1s exceeded by Germany Mr Hobart, however, 

thinks there are indications that the Umted States will lead the 
world in the production of paper before the end of the century. 


THE new number of he Board of Tirade Journal contains 
some extracts from a valuable report by the French Agent at 
Victona on“the salmgn industry in British Columbia Among 
the défarts noted by him °s the fact that the best fish are almost 
always taken on the outflovgof the river ın the place where the 
fiShermen endeavotr to meet the fish on their arrivad from the 
Sea A boat 1s often filled with several hundred fish ın a single 
drift net of from 400 to 500 metres It is calculated that on 
certain daysthe total of the Fraser fishery amounts to not less 
than 150,000 salmon, which are passed through all the different 
phases of presérving, and are ready to be forwarded for the 

è market on the same day An ingenious apparatus used to take 
the salmon, chiefly on the Columbia Rive: in the United States, 


bank, 1s put in motion by the currétt The blades of this 
wheel are provided with a network of iron wire intended to 
raise from the water any large object coming 1m contact with 
them A sort of bar-work starting from the wheel 1s so placed 
as to increase the strength of the’ current in such a manner as to 
force the fish passing on this side of the river to go m this 
direction The salmon, wishing to cross thewery rapid stream 
where the wheel 1s placed, 1s raised out of the water by the iron 
wire on the blades In the rotaey movement the salmon 1s 
carried to the centre of the wheel, whence an inclinedgplane 
conducts ıt into vast open 1eservoirs placed in the stream, where 
it gan be kept alive for some time A system of pufleyg provides 


, isdescribed. A large wheel, fixed at a certain distance from the ! 








for the faising of these reservoirs, the water flows out, and the , 


"salmon js carried m boat-loads Just as it 1s required for prefaration 


Tue U S Consul at Bordeaux gives, 1n a recent report, some 
untelesting information“About the wines of the Medoc distiict 
He notes that this distyct, between the sea on the one hand 
and the Garonne and Gironde Rivers on the others, 1s called 

s 
Medoc (quası medio agua), because nearly surrounded by water 


* Itas the northern termination of the extensive tract of sand-hills” 


and marsh-land callea “ Les Landes,” extending from Bayonne 
north, which changesgo a bank of gravel on approaching the 
left bank of the Garonne, and contains some of the most pre- 
cious, vineyards in the world The soil is of light pebble, and 
indeed, on the spots where some “of the best wine 1s produced 
» 1t appears a mere heap of quartz mixed with the most sterile 
qw@hty of earth The best wine 1s not produced where the bush 
is most luxuiiant, but on the thinner soils, where it 1s actually 
stunted, and where weeds disdain often to grow Here tne vine 
retains the sin’s heat about its roots alter sunset, so that its 
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juices are matured as much by nght as by day ®The accumula- 
tion of sand and pebbles of which this soil 1s composed 1s gp- 
parently the spoils of thé Pyrenean rocks, brought down by the 
torrents tributary to the Garonn: and other great rivers, and de- 
posited informer ages on thé borders of the sea Ast a depth of 
2 or 3 feet from the surface occurs asbed of ufdurated conglome- 
rate, which requires to be brokea up before the vin@will giow 


THE latest publication issued by the Meteorological Council 
contains the harmonic analysis of hourly observations of aur 
temperature and pressure at*Bzitish Observatories The com- 
putations as originally undertaken were designed to supply the 
analysis of the hourly observations made at Gieenwich Ob- 
servatory which weregublished in 1878 , but subsequently ıt was 
determined to extend the investigation so as to include the 
observations made at the seven Observatories maintained by the 
Meteorological Office for a seres of twelve years The onerous 
work of calculation has been considerably diminished by means 
of the mechanical analyzer designed by Sir William Thomson, 
and by special formulz, tables, and a slide rule prepared by 
General R Strachey, Chanman of the Council, A drawing of 
the scale, and an explanation of its application, are given in the 
preface to the work 


THE Meteorological Counci shave just issued a useful pub- 
hheation entitled ‘Ten Years’? Sunshine in the Bnitish Isles, 
1881-90” The observations have been taken at forty-six 
stations, well distributed over the country—except for Scotland 
and Wales At the great majority of stations the instrument 
used ıs the Campbell-Stokes sunshine-recordei, which focusses 
the sun’s rays, by means of a glass ball, on to a card fixed ina 
brass frame The instrument records only bright sunshine, 
which burns the card when no mist 1s present, or no cirrus 
ox other clouds obstruct the rays The tables show that Dec- 
ember is the most sunless month of the year Jersey stands 
first on the list of stations, as ıt does in nearly all other months + 
of the year, having 23 per cent of possible duration, while 
Dublin has 21 per cent, and St Ann’s Head 20 per cent, 
and London has a miserable record of 2 per cent <A great 
increase 1s noticeable in February, when Jersey has the greatest 
amount, viz 31 per cent, znd London the least, 9 per cent 
In April, Kondon begins to compare more favourably with other 
places situated in the suburbs, and May 1s the sunniest month of 
the year, while June and Jury arg by no means as sunny as might 
be expected August 1s a good month, except in the north-west 
of Ireland and Scotland September and October exhibit a 
considerable decrease, and No%ember is the only month in 
which the Channel Islænds wre not the most sunny part of the 
Brush Isles The sea-coast generally 1s more sunny than in 
land parts, while large manufacturing cities, such as Glasgow, 
compare badly with statiozs in their neighbourhood In the 
late autumn, Ireland generally receives more sunshine than the 
most of England 


Tris useful, ın relation o meteorology, to note the date of 
commencement of various Larvest operations, A French Abbé, 
M Buvé, has recently suggested a consideratyon of the quantity 
of sugar produced ın certam plants as a means of determining 
the meteorological elements concerned in this process” The 
physiology of the sugar beet 1s now pretty well known, and, 
according to M Mane D vy, one may estimate pretty clogely 
the yield of this plant by means of calculations fiom the hgat and 
iJumination to which it has been subject e Conversely, the 
Abbé points out, we migh* determine tgedeaand light received, 
though theequantity of sugai produced Fiscal operations, 
determining the yield qf sugar, would facilitate the process 
Again, it 1s suggested that the yield of honey might be consjdered 
in the same relation—the quantity of it in fidwers depending 
greatly on sunshine, wind, rain, &c, while the state of he 
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atmosphere favours or hinderg the work of bees The summers 
0%1889 and 1890 are gated as presenting a manked contrast with 
regard to both, beet-: -sugar and honey, ın correspondence with 
weather-conditions , the earlier year was a highly | prosperous 
ong, the latter quite the opposite 


In the Report, yest issued, of the y S Commission of Fısh 
and Ẹısheries, on the fisheries*o$ the great American lakes ın 
1885, ıt 1s noted that in Lake Michigan there ıs no fishing 
through the ice in ge southern end of the lake, but that in the 
northern end, especially in Grefn Bay and along the north 
shore, this fishery is extensive, Wor twenty years ıt has given 
employment to a very large number of men living in the neigh- 
bourhood of Green Bay, and many fishermen from other locali- 
tres have found work there during the winter months During 
the winter season the bay used to preseht gieater activity than 
the surrounding land, hundreds of shanties and temporary huts 
being built for shelter, Dealers drove about from place to 
place on the ıce to purchase the catch, and merchants sent 
waggons with provisions for the fishermen At the height of 
the season ıt was not uncommon foi the fishermen to bring then 
famihes out to the fishing quarters, where they would remain 
for some weeks, all hands helping to keep the nets ın repair 
For several years this fishery, owing to the diminished quantity 
of white-fish, has been less extenstve, and the fishermen engaged. 
m it at present generally live at home, owning a Horse and 
sleigh, which enable them to visit their nets daily 


AT arecent meeting of the Field Naturalists’ Club of Victoria, 
Baron von Mueller advocated strongly the protection of insecti- 
vorous and native birds ın the colony He thought that this 
object might be attained, not only by putting a comparatively 
heavy tax upon guns and by more strictly enforcing the present 
laws, but by the initiation of some scheme which would erflist 
the sympathy and co operation of all persons interested in the 
subject He suggested that a distinctive badge might be worn 
by members if such a union were ever formed 


Tue Académie Royale des Sciences, des Lettres, et des 
Beaux Arts de Belgique has issued its Annuave for 1892 It 
contains, besides much information as to the organization and 
activity of the Academy, biographical sketches eof deceased 
members, with remarkably good portraits 


AN interesting memor 1s cgntributed by Dr Merz, of Zurich, 
to the current number of the Berichte, concerning the compound 
of nitrogen and magnesium, generally known as magnesium 
miride, MgsN, Magnesium, hke boron, appears to possess 
a somewhat powerful affinity for mitfogen Some years ago 
Deville and Caron, during their distillations of magnesium for 
the purpose of obtaming the pure metal, observed the pre- 
sence of small transpar ent crystals, contaming only magnesium 
and nitrogen, upon the surfage of the distilled metal More 
recently, Briegleb and Geuther have shown that nitride of mmg- 
nesum ın an amorphous form may be prepared by heating 
magnesium*filings in a porcelain boat placed within a porcelain 
tube traversed by a stream of nitrogen Dr Merz now describes 
two extremely sifnple methods of obtaining the nitride, suitable 
for leature demonstration, and also some further properties of 
this interesting substance A quantity of finely powdered and 
carefully dried magnesium, about two grams in weight, 1s placed 
ufa wide piece of combustion tubing about twenty centimetres 
long, “closed at one end Attached to the openend of this tube 
by means of a wade E2Qutchouc connection 1s a narrower tube 
closed by a caoutchoue sfopper, through which pasges the nitrogen 
delivery tube A short side-tube blown upon the narrower tube 
carrying the stopper serves for the exif of the gas, and 1s con- 
nect@d by narwow caoutchouc tubing with a long vertical tube 


bent round parallel to itself, the open end of which dips beneath” 
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the surface of some coloured water e the ay is first displaced « 
om the whole‘apparatus by means°of pure dry mtrégen, and 
wiftn this 1s accomplished, the combustion tube contaimng the \ 
magnesium, laid nearly horizontally, g heated by means @P® triple 
Bunsen burner After two or three minutes have elapsed froms 
the attainment of a red heat, the speed of the qurrent of nitrogen 
may beslackened by means of a screw chp placed somewhere ın 


its path, when the coloured water will rapidly Mse ın the vertical oe 


tube, attaining a height of ten feet, if the €ubeas so long, ina 


couple of minutes, thus exhibiting ın 3 graphic manner the rapid. ew 


absorption of the nitrogen by the magnesium On allowing the 
expertment to proceed for upwards of an hour, almost the whole ” 
of the magnesium 1s converted to nstride, the small remainder 
reacting with the glass, and producing a black, mirror of silicon 
Magnesium nitride obtdined by this method Ba light, volumna 
ous, friable, and yellowish-gray-coloured substance when codd, 
but reddish-brown while hot When exposed to the air, ıt 
smells strongly of ammonia, owing to its decomposition by the * 
moisture present When a little water 1s pofired uponat, gréat 
rise of temperature occurs,*together with hissing, mmcrease in 
volume, and evolution of steam, just as when qu.cklime 1s slaked 
Ammonia is also evolved in large quantities, and white mag- , 
nestum hydrate remams The decomposition by means of water 

1s most effective when performed at the bottom of a large. flask, 
which rapidly hecomes filled with ammonia gas , the moment a 
little hydrochloric acid 1s introduced upgn a feafhe: or other 
convenient carrier, the flask becomes filled with den% fimes of 
ammonrum chlonde Dr Merz ferther shows that the nitnde 
may likewise be obtained by heating magnesium in a currenf of 
dry ammonia to a temperature considerably lower than that 
which 1s required mm the case of free nitrogen, and very much 
lower than that employed by Briegleb and Gefther in some 
similar experiments made by them As soon as this temperature f 
1s attained, a brilliant mcandescence occurs, and the fame may , 
be removed’, hydrogen ıs evolved ın a rapid stream, and 95 per $ 
cent of the magnesium 1s converted ın three or four minutes to |, 
nitride, 


. 


THE additions to the Zoological Soctety’s Gardens during the 
past week include a Green Monkey (Cercopithecus calhtrichus 8), 
a Sooty Mangabey (Cercocebus fuliginosus 9) from West Africa, 
presented by Canon Taylore Simth, a’ Moustache Monkey 
(Cercopithecus cephus 8) from West Africa, presented by Mr 
Alfred Lloyd, a Stlver-backed Fox (Cams chama) from 
*Damaraland, South Africa, presented by Mr E Aubrey Hart, 
two Virginian Opossums {Dedelphys virgiwiana) from North 
America, presented by Mr, John Brinsmead, F Z $ » a Com» 
mon? Jay (Garrulus glandarius), British, presented by Mr 
Charles Famlkner, a Great Titmouse (Parus major}, a Coal 
Titmoute (Parus ates), a Blue Titmouse (Parus cerultus), 
British, presented by Caftain Salvin, a Bonham’s Partridge 
(Ammope dix bonhame) frome Western Asia, deposited, a 


Bronze-winged Pigeon (Phaps chalcoptera 9) from Australia, 
purchased = 
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OUR ASTRONOMICAL COLUMN 


. 
MOTION OF STARS IN THE LINE OF SIGHT —Prof H C 
Vogel, in Monthly Noteces R A S for December 1891, fully 
describes the method used at Potsdag: for determining the 
velocity of stars in the line of sight, and states the chief results 
that have peen obtained since the work was begun in 1887 In 
order to insure great stability with the smallest possible weiglit, 
the frame of the spectroscope 1s made of cast steel Tne camera 
1s also constructed of steel, and the dark slides are of brass It 
emay be worth remarking, however, m this connection, that"sta- 
bility would have been secured if alumimum had been used 
instead of steel and brass, and this with a httle more than one- 
third fhe weight A spectroscope similar to Pro& Vogel’s, but 
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with an alummiumrAne, has b@n made for the Observatory 
at Kensington® and gwes every satisfactions The comparison 
spectrum used at Potsdam has been furnished by a Geissler tube 
placed dyrectly,in the c&e of rays of the refractor, ata distance 
off@cm from the sly, the tube bemg at right angles to the 
optical axis of the refractor and the slit The slt is set parallel 
to the line of the diurndl motion, and widih is given to the 
spectrum by @%nakıfg the driving clock move slightly slower or 
faster than itsproper rate A uniform exposure of one hour has 
been employed, the proper intensity being obtained by changing 
the rate ofethe@lriving clock, so that the error increases with in 
crease of brightness The photographs are measured with the aid 
eof a microscope having a aiding apparatus on its table, movable 
by a fine micrometer screw One revolution of the screw 
corresponds to a difference of wave-length of O 324 pp, which, 
expressed in mifes per*second, 18 139 13 After describing the 
methods of measuring the displacement of lines in stars of 
different typeS of spectra, Prof Wogel brings together the 
results which have formed the subject of several previous com- 
munications It ıs said that the probable error in the deter- 
mination of the radial velocity of a star of Class II 1s Œ 1 34 

, miles per second, and for stars of Class I, Æ 231 mules, 
Measurements*have been made independently by Prof Vogel 
and Dr Schemer, and each ®ar has been obseived on the 
average f 3 times, wherefore ıt 1s concluded ‘that the probable 
error of the definitive values for both spectral classes will 
amount to less than one mile” A hst of the observed veloci- 
ties of forty-seven stais will soon be published The mean 
, motion in the hne of sight is 106 English miles per second , 
six stars have a velocity less than 2 miles per second, and five 
greater tan 20 myles a Tauri heads the list with a velocity of 
abotte+ 36 miles per second Fifteen of the stars have “a 
positive, and thirty-two a negative motion 


e ORTHOCHR®PATIC PLATES FOR ASTRONOMIGAL PHOTO- 
e GRAPHY —MM Fabre and Andoyer photographed the eclipsed 
moon at Toulouse Observatory on November 13, 1891 , and some 
of the pictures obtained were exhibited hy them at the meeting 
of the P&ris Academy of January 11, with a note on the 
method of production Collodion-bromide and collodion- 
chlonde plates were employed, both kinds betng treated with 
eosin ‘and cyanin to render them orthochromattc 
ekind of plate was found to be relatively more sensitive to red 
and yellow rays than the latter, although both were stained 
with the same dyes ıs proposed, therefore, to use collodion- 
bromide orthochromatic plates to o®tain photographs of Mars, 
Jupiter and the red spot, and coloured stars 





DREDGING OPERATIONS IN THE EASTERN 
s PACIFIC 


THE Bulletin of the Museum of Comparative Zoology at 
Harvard College, published in June, contains three letters 
from Prof Alexander Agassiz to the Hon Marshall McDonald, 
United States Comnfissioner of Fish and Fisheries, on the 
dredging operations off the west coast of Central Angerica to 
the Galapagos, to the west coast of Mexico, and ın the Gulf of 
Califorma The operations, which were in charge of Prof. 
Agassiz, were carried on by the U § Fish Commission steamer 
e. Albatross, Lieutenant Commandtr Z L Tanney U SN., 
commanding, $ 
e I, 


Steame: Albatross,” Panama, U S of Colomba, 
ó March 14, 1891 

MY DEAR COLONEL MCDONALD, —We returned yesterday 
from our first trip The route exteħded from Panama to Point 
Mala, and next to Cocos Island, from there we ran in @a 
‘southerly direction, then north-westerly to Malpelo Island, and 
back to the hundred-fathom line off the Bay of Panama We 
spent several days grawling off the continental plateau of the 
Bay Thuis trip being rather in the nature of a feeler, I cannot 
tell you just what I think ıt means But I belyeve I can to 
some extent conjecture probabilities from what has been 
accomplished 

J have found, m the first place, a great many of my old West 
¥ndian friends In nearly all the groups of marine forms ameng 
the Fishes, Crustacea, Worms, Mollusks, Echmoderms, and 
Polyps, we have found familiar West Indian types or east coast 
forms, andghave also found quite a number of forms whose wide 
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geographical distribution was already known, and 1s now ex- 
tended to the Eastern Pacific This was naturally to ex- 
pected from “the factethat the distrect we are exploring 1s 
practically a new field, nothing having beer® done except what 
the Adbgt7 oss herself has accomplished along the west coast of 
North fnd South, America The Chatlenger, a you wyll re-, 
member, came from Japan to thee Sandwich Islands, and fiom 
there south across tog Juan Fernandez,” leavmg,®as ıt were, a 
huge field, of which we ave *attacking the middle wegge As 
far as we have gone, it seems very evident that, even in deep 
water, there ıs on this west coast of Central America a con- 
siderable fauna which findsits parallel in @he West Indies, and 
recalls the pre-Cretaceous phies when the Caribbean Sea was 
practically a bay of the Pacific There are, mdeed, a number 
of genera in the deep water, and to some extent also in the 
shallower depths,ewhich show far greate: affinity with the 
Pacific than with the Atlantic fauna Of course, further ex- 
ploration may showethat some of these genera are simply genera 
of a wider geographical distribution, but I think a sufficiently 
large portion of the deep sea fauna will still attest the former 
connection of the Pacific and the Atlantic 

I am thus far somewhat disappomted in the richness of the 
deep sea fauna in the Panamic district It certainly does not 
compare with that of the West Indian or Eastern United States 
side T have little doubt that this comparative poverty 1s due to 
the absence of a great oceanic current hke the Gulf Stream, 
bringing with it on its surface a large amount of food which 
serves to supply the deep sea fauna along its course In the 
regions” we have explored up to this time, currents from the 
north and from the south meet, and then are diverted to a 
westerly direction, forming a sort of current doldrums, turning 
west or east or south or north according to the direction of the 
prevailing wind ‘The amount of food which these currents 
carry 1s small compared with that drifting along the course of 
the Gulf Stream I was also greatly surprised at the poverty 
of the surface fauna Except on one occasion, when, during a 
calm, we passed through a large field of floating surface mate- 
rial, we usually encountered very little It 1s composed mainly of 
Salpæ, Doholum, Sagittas, and a few Siphonophores—a striking 
contrast to the wealth of the surface fauna to be met with in a 
calm day in the Gulf of Mexico, near the Tortugas, or m the, 
main current of the Gulf Stream as it sweeps by the Florida 
Reef or the Cuban coast near Havana We also found great 
difficulty in trawling, owing to the considerable irregularities of 
the bottom When trawling from north to south, we seemed 
to cut across submarine ridges, and it was only while trawling 
from east to west that we generally maintained a fairly uniform 
depth uring the first cruise we made nearly fifty hauls of the 
trawl, and, in addition, several stations were occupied in trawl- 
ing at intermediate depths In my dredgings in the Gulf of 
Mexico, off the West Indies, and in the Caribbean, my atten- 
non had already been called to the immense amount of vegetable 
matter dredged up from a depth of over 1500 fathoms, on the 
lee side of the West Indian Islands But in none of the dredg- 
ings we made on the Atlantic side of the Isthmus did we come 
apon such masses of “decomposed vegetable matter as we found 
on this expedition There was hardly a haul taken which did 
not supply a large quantity of water logged wood, and more or 
less fresh twigs, leaves, seeds, and®*fruits, m all possilfle stages 
of decomposition, This was especially noteworthy ın the line 
from the mainland to Cocos [sland, and certainly offers a very 
@ractical object lesson regardmg the manner in which that island 
must have received its vegetable products It 1s only about 275 
mules from the mainland, and its flora, so stmilar¢o that of the 
adjacent coast, tells its own story Malpelo, on thé contrary, 
which 1s an inaccessible 1ock with vertical gdes, and destitute 
of any soil formed from the disintegration of the rocks, has re- 
mained comparatively barren, 1n spite of its closer prommity to 
the mainland 

The most interesting things we have found up to this time aie 
representatives of the Ceratias group of Fishes, which» the 
naturalists of the A/éatross tell me they have not met before on 
the west coast of North America The Crustacea have supplied 
us with a most remarkable type of the Willemoesia group The 
paucity of Mollusks, and also of *Echini, 13 most striking, 
although wê brought up m one of the hauls numerous fragments 
of what must have een a gigantic species of Cystechinus, 
which I hope I may reconstruct We were also fortunate 
enough to find a single specimen of Calamdtrinus off Morro 
Puercos, n 700 fathgms, a part of the stem with the base, 


‘ 
showing its mode of attachment to be similar to that of the 
fossil Aptocrinidze The number of Ophiurans was 1emarkably 
sufall as compared wish the fauna of deep watefs on the Atlantic 
side, where it o@en seems as if Ophnuans had been the first and 
only objects created The absenge of deep-sea corals 1» also 
quite strihmg They play so important a part in tht fauna of 
the deeper waters*of the West Indies, that the contrast 1s most 
marked Gorgon and other Halcyonoids are likewise un- 
commpn We have found but feweSiliceous Sponges, and all of 
well known types Star-fishes are abundant, and are as well 
repiesented in the variety of genera and species as on the At- 
Jantic side of the Mthmus I mayalso mention the large num- 
ber of deep sea Holothurians {Elasipoda) which we obtained, 
a» well as a most remarkable deep sea Actinian, closely allied 
to Cenanthus, but evidently belonging to a new family of that 
group We found the usual types of deep sea West Indian 
Annelids, occasionally sweeping over laige tracts of mud tubes 
in the region of green mud Although ave dredged fiequently 
in most characteristic Globigerina ooze, I was much struck with 
the absence of living Globigerira on the surface Only on two 
occasions during a calm did we come across any number of 
surface Globigerine and Orbulinze On one occasion the trawl 
came up literally filled with masses of a species of Rhabdamina 
closely allied to Æ neata Thus far, no pelagic Algæ have 
been met with 

It is interesting to note that at two localities we came acioss 
patches of modern greensand similai in formation to the patches 
discovered off the east coast of the United States by the earlier 
dredgings of the Coast Survey, of Pourtalés, an& of the 
Blake Having always been more or Jess interested in pelagic 
faunæ, and having paid considerable attention to its vertical 
distribution during my earlier cruises m the Blaze, I was natu- 
rally anxtous to reconcile the conflicting statements and expe- 
ences of the natwalists of the Challenge: and Gazelle on one 
side, and my own observations on the othe: Both Munay and 
Studer contended that, m addition to the deep-sea and pelagic 
faune, there was what might be called an intermediate fauna, 
with characteristic species, having nothing ın common with the 
other two, while I maintained, on the other hand, from my 
experiments in the Blase, that there was no such intermediate 
fauna, but that the pelagic fauna might descend to a considere 
able depth during the daytime to escape the effects of light, 
heat, and the disturbing influence of surface winds, and that 
this surface fauna on the Atlantic side—off shore ın deep water 
—did not descend much deeper than 150 to 200 fathoms In 
orde: to test this pomt, Dr Chun, under the auspices of the 
Naples Station, made an eapedition to the Ponza Islands Dr 
Chun applied to a tow-net an apparatus for closing 1t, simular to 
the propeller in use on ow. thermometer and wate: cups He 
towed to a depth of 1400 metres, if I am not mistaken, but 
never at any great distance from the mamland or from the 
islands of the Gulf of Naples ’and came to the conclusion that 
the pelagic fauna existed all the way to the bottom At the 
time, I considered his experiments mconclusive, and was, of 
coulse, anxious to repeat them in a stuictly oceanic district, in 
gieat depths, and at a considerable distamce from shore I had 
an apparatus constructed by Ballauf, of Washington, similar to 
that used by Dr Chun Unfortunately, in testing ıt we found 
the pressure of the tow-nete against the propeller shaft so great 
as to make the machine useless, or, at any rate, most umeliable 
Thanks to the ingenuity of Captain Tanner, we overcame these 
obstacles He devised a net which could be closed at any depgh 
by a messenger, and which worked to perfection at 200, 400, 
300, and Iogo fathoms, and had the great advantage of bringing 
up anything it might find on its way up above the level at which 
it was towed The lower part of the bag alone was closed by 
a double set of slfhgs pulled by two weights liberated from a 
bell crgnk by a messenger We found that, in towing the net 
at 200 fathoms for twenty mmutes, we got everything in any 
way characteristic of the surface fauna which we had fished up 
with the tow-net at the surface In addition to this, we brought 
up hve species of so-called deep sea Fishes, Scopelus, Gonostoma, 
Beryx, and two others, which had thus fai been brought up in 
the trawl, and conyideied characteristic of deep wate Alsa a 
peculiar Amphrpod, atl @he young of the new species of Wille- 
moesia mentioned above We then tried the sathe net at 300 
and 400 fathoms, and in neither case dd we bring up anything 
in the closed part of the bag, while the upper open part brought 
up ju& what we had found previously at a depth of 200 fathoms, 
plainly showing that in this distiict the gurface fauna goes down 
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to a depth of 200 fathom and no father | Next came our 
single attempt t¢ bring up what might be found, say wathin 100 
fathpms of the bottom, and Captain Tanner’s net was towed at a 
depth of 1000 fathoms where the soundings recorded 100 _ Un- 
fortunately, we deepened our wate: while towing only kenty 


minutes to over 1400 fathoms, so that we failed in our exac. @ 


object But we brought up in the closed part of the bagiwo 
species of Crustacea, a Macruran and an Amphipod, both 
entnely unlike anything we had obtained befo-g I hope in the 


* 


next cruise to follow this up, and determine also the upper limits @ 4 


of the free-swimming deep sea fauna In th®upptr part of the 


bag (the open part) we brought up a couple of so called deep- n- 


sea Medusæ, which must have been collected at a comparatively 

| moderate depth, judging from then perfect state of preservation 
I can hardly express my satisfaction at having the opportunity 

to cary on this deep-sea work on the Albatross While of course 

| I hnew in a general way the gieat facilities the stip afforded, I 


, did not fully realize the capacity of the equipment until I came æ 


, to make use of ıt myself I could not but contrast the luxurious 
! and thoroughly convenient appomtments of the .f/Jadsoss with 
! my previous experiences The laboratory, with its mgenious 
airangements and its excellent accommodationg for work by day 
and by night, was to me a revelation The assistance of Messrs. 
Townsend and Mille: in the care of the specimens was most 
welcome, giving me ample time to examine the specimens during 
the process of assorting them, and to make such notes as I could 
between successive hauls, while paying some attention also to 
the work of the aitist, Mr Westergren He has found his*iume 
fully occupied, and we have in this trip brought together a cog- 
siderable number of coloued drawings, giving an excellent 
general idea of the appearance of the inhgbitants Of the deep 
waters as they first come up These diawings can he Wed to 
great advantage with the specimens gn making the final lustra- 
lions to accompany the reports of the special% who may have 
charge of working up the different departments 

We left Panama on February 22, and retuned to Panama 
after an absence of twenty days 
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ë ‘¢ Albati oss,” Acapulco, April 14,1891 

We have reached the end of om second line of explorations 
After coaling we left Panama, and reached Galera Pomt, where 
we began ou line across the Humboldt Current, which was to 
give usa fair idea of the fauna of that part of the coast as far as 
the southern face of the Galapagos Witn the exception’ of 
three good casts, the trawling on that part cf the sea bottom 
proved comparatively poor, nor did the sea face of the southern 
slope of the Galapagos give us anything likeethe rich fauna I had 
expected Theoretically, it seetned certain that a sea face like 
that of the Galapagos, bathed asit 1% by a great current coming 
from the south and impinging upon its slope, and carıyıng upon 
1% surface a mass of animal food, could not fail to constitute a 
most favourable set of conditions for the subs.stence and develop- 
ment of a 11ch deep-sea faun®? . 

In the deeper parts of the channel between Galera Pomt and 
the southern face of Chatham Island, we found a great number 
of Elasipoda,*among them several genera like Pemagone, Batho- 
dytes, an@ Euphrosyne, represented by numerous species, The 
Star fishes of this, om seconé cruise, did not differ materially fro m 


species of Freyella, Hymenaster, Astrogonium,” Asterina, and 
Archastendæ to our collections Amdpg the Sea urchins on 
two occasions we brought up fine hauls of a species of 
Cystechinus with a hard test, many sggcimens of which were 
in admirable state of preservation mong the Opliurans 
nothing of importance was*added, unless I may except a lot of 


Sigsbea attached to a specics of Allopora, from the south side 
of Chatham Island 

The Goigomians were remarkably few,in number, which 1s 
undoubtedly due to the unfavourable nature of the bottom we 
woiked upon Nearly everywhere except on the face ofethe 
Galapagos Slope we trawledgupon a bottom either mud@y of. 
composed of Globigerma ooze, more or less contaminated with 


of decayed vegetable matter We scarcely made a single Maul 
of the trawl which did not bring up a considerable amount of 
decayed vegetable matter, and frequently logs, branches, twigs, 
seeds, llaves, fruits, much as during our first cruses 





those collected durmg our fist Jrip, but we added some fine” 


. 


«Ophiocreas attached to a Primnoa, and a pretty species of , 


terrestrial deposits, and frequently covered with a great amount « 
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. Qur Crustaceans, fot the natute of the bottom, naturally The surface at this point wa> also examined with the tow- 


consisted of the same Mosps of deep-sea fypes which we 
obtained before I may, however, mention a haul contaging 
* agoodly nambereof Nepfhrops, a genus we had not previouslv 
obtaine ° 
ə Among the Worms the Maldan æ and Limicorous types were 
* unusually abundant af some localities, the empty mud tubes 
often filling thf bottom of the trawl Some very large specit- 
mens of Trophqmia were collected, and remarkably brilhantly 
© @ coloured (orange and carmine) Nemerteans and Plananans 
The Mollisks Were very scanty, and the absence of Comatule 
we - or other Crinoids was equa,ly disappointing, even when trawling 
, oh the extension of the line started thiee years ago by the 4/ba- 
» © doss, onthe eastern face of the Galapagos slone, when on her 
way from Chatham Islagd to San Francisco We took up this 
lme off Indefatigable Island, hoping to obtain from that quarter 
our best results, but our nauls were yery disappomting ‘The 
egiound proved not only most difficult to dredge upon, but also 
+ @mparatively bairen, and it was not till we got into the oceanic 
basin again, between the Galapagos and Acapulco, that our 
e catches improved But even then they were no to be compared 
with the hauls ag simila: depths ın the Atlant.c off the West 
Indies? or along the course of the Gulf Stream 
Among the Fishes, our most important catches were fine speci- 
mens of Bathyonus, of Bathybrissa, of Bathypteroides, and a few 
specimens of Ipnops in excellent condition 
From the nature of the bottom we naturally expected rich 
hauls of Siliceous Sponges, but we did not find many, and I do not 
think theie were many novelties among those we have collected 
On two occasions, a number of specimens of Ascidians were 


brought up , among tgem was a fine w hite translucent Corinaseidia fi 


Anféng the Bryozoins, the most noteworthy haul was a 
number of beautiful specimens of the delicate Nazegia, in ex- 
- cellent conditione , On the line from the Galapagos to Acapulco 
ewe brought up a good many Foraminifera from the mud bottoms 
On several occasions the sottom must have been covered with 
. huge masses of a new type of an arenaceous Foraminifer, 
forming unnfense curlmg sheets attached by one edge to stones 
or sunk into the mud Tms Foraminifer seems to increase in 
size by forming,rregular more or less concentric crescent-shaped 
2. rings When ıt comes to the surface, it 1s of a dak olive-gieen 
* colour 
Dunng this second cruise we continued ou experiments with 
the Tanner „closing tow-pet, in order to determine the lower 
* Iim.ts of the surface pelagic fauna, andéo determine also 1f there 
is any so called intermediate pelagic fauna at other depths, or 
within a short distance from the bottom 
On March 25, at a point not quite half-way between Cape 
San Francisco and the Galapagos, in 1832 fathoms of water, the 
Tanner net was sent down to tow at a depth which varied from 
1739 to 1773 fathoms Tht net was towed within these limits 
for a period of something over twenty minutes, The messenger 
was then sent down to close the net, time occupied sevdh 
minutes The net was then drawn up to “he surface The 
lower part of ıt was foun to have dosed perfectly, and contained 
nothing beyond a few fragments of leaves The lowe: bag was 
carefully washed in water which had been stramed, and the 
water examined with all possible care, and sifted agam It con- 
tamed nothing The upoer part of the net, however, Which nad 
remained open on its way up, was found to contain the identical 
surface things which on former, occasions we had found m the 
Tanner net down to a depth of 200 fathoms They were a 
small species of Sagitfa, and species of Doliolum, Appendi- 
cularia, a huge Sagitta, a laige number of Leucifer and Sergestes, 
e and several species of §chizopods and Copepods, two species 
of Hyperia, probably pa asitic on a Salpa, which was also quite 
abundant , several finely coloured Cafanus, some Isopods, and a 
e number of fragments of what must have been a very laige Beroe, 
measuring fiom five to ux inches in diameter, Leptocephalus, 
several specimens of Stomias, of Scopelus, of Melamphas, and 
¢ other species, many of which, like some of the Schizopods, had 
been considered as typical deep-sea forms Among theso called 
deep-sea Medusz, several specnnens of Atolla and Periphylla 
were®also found ın the open part of the net. I may mention 
also as of special interest a huge Ostiacod allied to Crosso- 
e phorys, with a thin semi transparent carapace, and measuring 
* somewhat more than one inch in length Tne largest Ostracodl 
previously known 1s not more than one-third of an inch long 
On two other occasions this same Ostracod was brought up in 
the tow-net from a depth of less than 200 fathoms S 
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net, and the pelagic animals foun to be the same as those brought 
up in the open part of théetow-net on its way from the bottom 
The number both of species and specimens wa however, much 
less than jp the Tanner net . On the following day the Tanner 
tow net was sent to, be towed at a depth of 214 ffthoms ,In 
twenty mimutes the messenger was sent down‘and the net hauled 
up The bottom part of the ret came uf tightlyelosed Its 
contents were examined in the? same manner as before g well 
sifted water, and the water was found to be absolutely bairen, 
waile the upper part of the net which came up open, and was 
not more than eight or nine Minutes on the Way, was well filled 
wth surface life The net scdntained this time a number of 
Hyaleeas and Criseis, in addition to the things collected the day 
before An examination of the surface fauna at this same point 
with the tow net shoaved the presence only in smaller numbers 
of the same species which the open part of the same net contamed, 
except that there were a largernumber of bells and fragments 
of Diphyes and of Cnistalloides than ın the Tanner net The 
point at which this experiment was made was about 250 miles fiom 
tre Galapagos, and about the same distance from Cape San 
Francisco There were myiiads of Nautilograpsus swarming 
on the suface of the water, th~y literally filled the surface tow- 
net On two other occasions, cace at a distance of 350 miles ina 
south-easterly direction from Acapulco (depth 2232 fathoms), 
we tried the same experiment with the Tanner net, and in- 
variably with the same iesult The net was towed at a depth 
of 100, of 200, and of 300 fathoms, each time for twenty 
minutes, the messenger sent dawn, and the bottom part closed 
At the depth of r00 fathoms, he closed part of the net con- 
tained practically the same things as the open part of the net, 
at 200 fathoms, the lower part of the net contained but few 
specimens of the surface life and at 300 fathoms, the closed 
bottom net came up empty 

On the following day the surface was carefully examined, and 
the tow net sent to 175 fathoms, where it was towed for twenty 
minutes, and the messenger seit down to close it The lowe: 
net came up well filled with the surface pelagic species, which 
op this day were unusually vated, it having been smooth and 
calm the previous night, and tue morning before the towing was 
enade This haul was made in the evening, at 8pm The 
pievious hauls had been mace at about 10 a m, ima brilliant 
sunlight Again, on April rr about thnty miles south-east of 
Acapulco, in a depth of over 1800 fathoms, the Tanner net was 
sent to a depth of 300 fathoms and the messenge: sent down to 
close it There was nothing m the lower part of the net which 
had been closed, while the anen part contained an unusually 
rich assorynent of surface svecies, and among them a large 
number of Scopelus, of Schizopods, and of Rhizopods, mainly 
Collozoun and Acanthometra 

These experiments seem to proye conclusively that ın the open 
sea, even when close to the Jand, the surface pelagic fauna does 
not descend beyond a depth af 200 fathoms, and that there 1s 
no intermediate pelagic fauna-liyjng between that depth and the 
bottom, and that even the free-swimming bottom species do not 
use to any great distance, as we found no tiace of anything 
within 60 fathoms from the bottom, where ıt had been fairly 
populated 

The experiments of Chun regardMg the distributione of the 
pelagic fauna have all been made in the Mediterranean, within 
a comparatively shoit distance fom the shore, and in a closed 
basın showing, as 1s well known, special physical conditions, its 
temperature to its greatest cepths being considerably higher 
than the temperature of oceanic basins at the dimit of 200 
fathoms, or theteabout, which we assume now to be the limit 
of the bathymetrical range oe” the true oceayic pelagic fauna 
At 200 fathoms our temperatzre was from 49° to 53°, while, as 
1s well known, the temperatu-e of the Mediterranean soen falls 
at 100 fathoms even to abou. 56°, a temperature which 1s con- 
tinued to the bottom in this closed basın Of course, 1f tem- 
perature is one of the factors affecting bathymetrical distribution, 
there ıs no 1eason except the absence of light whichgwould 
prevent the surface pelagic fauna from finding conditions of 
temperature at the greatest depth similar tg those which the 
surface fauna finds within the limit o? 460 fathoms in an open 
oceanic basin 

Arriving as we did atethe Galapagos at the beginning of a 
remarkably early rany season, I could not help contrasting the 
green appearance of the slapes of the islands, tovered as they 
were by a comparativgly thick growth of bushes, shiubs, and 
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trees, to the description given’ of them by Darwin, who repre- 
segts them in the height of the dry seasongas the supreme 
expression of desolation and barrenn&ss Of course, here and 
there were ext@nsive tracts on the sea-shore where there was 
nothing to be seen but blocks ef volcanic ashey with an 
ocgasional “cactus standing in bold relief, or a series of mud 
volcanoes, or a huge black field of volcanic rocks, an ancient 
flow from %ome crater to the sea, but as a rule the larger 
islands presented wide areas df {ich fertile soil, suitable for 
chltivation The experiments at Charles Island, where there 
1s a deserted plantation, and at Chatham Island, where Mr 
Cobos has under Successful cujtifation a large plantation pro- 
ducing sugar, coffee, and all tke tropical fruits, as well as 
extensive tracts on which his herds of cattle, sheep, and donkeys 
roam towards the higher central parts of the island, show the 
fertility of these islands They are indeedas favourably situated 
for cultivation as the Sandwich Islands or Mauritius, and there 
16 no reason why, if properly managed, they should not in the 
near future yield to then owners as large returns as do those 
islands 

I obta:zned from Mr Cobos a piece of the so-called sandstone, 
said to occur on Indefatigable Island, and which of course I 
was most anxious to see, as the occurrence of true sandstone 
would have put quite a different face on the geological history 
of the Galapagos from the one usually received This I found 
to be nothing but coral rock limestone, either a breccia, or 
slightly oohtic, identical with the formation found back of the 
beach at Wreck Bay on Chatham Island I found thgre an old 
coral rock beach, extending on the flat behind the present 
beach, composed entirely of fragments of corals, of mollusks, 
and other mnvertebrates, cemented together into a moderately 
compact oolitic hmestone, which when discolomed, as it often 
1s, and turned gray, would ieadily be mistaken for sandstone 
This coral rock 1s covered by just such a thin, ringing coating 
of limestone as characterizes the modern reef rock of other 
localities On nearly all the islands there are a numbe: of 
sandy beaches made up of decomposed fragments of corals and 
other invertebrates, and cemented together at or beyond high- 
water mark into the modern reef rock I have described The 
coral is mainly made up of fragments of Pocillopora, which is 
found covermg more or less extensive patches off these corat 
sand beaches, but which, as is well known, never forms true 
coral reef in the Panamic district The only true coral reef 
belonging to this district 1s that of Clypperton Island (if we can 
trust the Admuralty charts), situated about 700 mules to the 
south-west of Acapulco But neither at Cocos Island, nor at 
the Galapagos, nor anywheie in the Panamic district, do we 
find true coral reefs—nothmg but isolated patches of reef- 
building coal The absence of coral reefs m this distiict has 
of course already been noted by other naturalists, who have 
been struck by this feature in gn equatorial region Dana has 
ascribed ıt to the lowe: temperature of the water due to the 
action of the Humboldt current commg from the south, pouring 
nto the Bay of Panama, and ghen flowing westward with the 
colder northerly current coming down the west coast of Mexico 
and Central America From the investigations made this year by 
the Albat: oss, Iam more inclined to assume that the true cause 
of the absence of coral reefs on the west coast of Central 
Amerita 1s due to the immense amount of silt which 1s brought 
down the hill and mountain sides every rainy season, and which 
simply covers the floor of the ogean to a very considerable dis- 
tance from the land, the land deposits being found by us even 
on the lne from the Galapagos to Acapulco at the most distant 
point from ghe shore to the side or extremities ‘The mud in 
Panama Bay to the hundred-fathom line 1s something extra- 
ordinary, and itsyinfluence on the growth of coral reefs 1s un- 
doubtedly greatly increased from the large amount of decomposed 
vegetable matte: which 1s mixed with the terrigenous deposits 

‘The course of the currents along the Mexican and the Central 
and South American coasts clearly indicates to us the sources 
fram which the fauna and flora of the volcanic group of the 
Galapagos has derved its origin The distance from the coast 
of Ecuador (Galeya Point and Cape San Francisco) 1s m a direct 
line not much over soo miles, and that from the Costa Rica 
coast but a little over 6c8 miles, and the bottom must be for its 
whole distance strewn thickly with vegetable matter The 
force of the currents 1s very great, sqametimes as much as 75 
miles a day, so that seeds, fruits, masses of vegetation harbouring 
smal? reptiles,“or even large ones, as well as other terrestrial 





*tained in these hauls a number of Ophiomusium and Ophiocreas, 





landed on the shores of the Galapagos” Itg flora, as 1s well « 


known, is eminéotly American, whil@ its fauna at every pomt 
disaboses its affimty to the Mexican, Qentral or South American, 
and even West Indian types, from which it has probably ogin- 
ated , the last indicating, as well as so@many of the marine types 
collected during this expedition, the close connection that once e 
existed between the Panamic region and the Capbbean and Gulf 
of Mexico 

I have already referred to the physiognomyepf the deep-sea 
fauna, showing relationship on the one side to 
Indian types, and on the other to the extension df the Pacific 
types, which mix with the strictly deep-sea Panamic ones 
The western and eastern Pacific fauna, while as a whole pre- 
senting very marked features in common, yet also present 
striking differences The vast extentsof tegritory over which 
some of the marine types extend, through all the tropical part 
of the Pacific, may readily be explained from the®course of the 
great western equatorial current and the eastern counter current, œ 
which cannot fail to act as general distributors in space for the 
extension of a vast number of marine Vertebrates and In- 
vertebrates 

Mr Townsend made quite a lage collectign of birds fiom 
Chatham and Charles Islands, considering the shoit time we 
were there n 

As soon as we have reached Guaymas, I shall be able to give 
you a better 7 ésemé of the character of the deep sea fauna of the 
Panamic region, and of ifs relationship on the one side to the 
Pacific fauna and on the other to the West Indian region ° 


III 
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Guaymas, Aprl 25e 1891 

We left Acapulco on April 15 foy our third cruise into the 
Gulf of California, and steamed as jar as Cage®Cornentes with- 
out attempting to do any trawling The character of the bottom,e 
as indicated on the charts, promised nothing different from what 
we had diedged off Acapulco, and on the line from there to the 
Galapagos Islands We made one haul off Cap@ Cornentes, 
bringing up nothing but mud and decomposec vegetable matter 
This induced us to keep up the Gulf of Califo qua till we were 
off the Tres Maras We there made several hauls,*and ob- 
tamed some Umbellulz, Pennatule, Trocnoptilum, Antho- 
ptilum, and a fine Antipathes, a few Comatula, a large Astro- 
pecten, some fine specimens of Urechynus and of Schizaster, a 
few Holothurians, Lophwthuria, Trochostoma, and two species ° 
of Elasipoda, besides a few fragments of Gasteropods, with an 
empty shell of Argonauta 

Among the Crustacea there came up the usual types found 
living upon muddy bottom, such as Glyphocrangon, Hetero- 
carpus, Notostoma, Pentacheles, Nematocarcinus, Nephrops, 
together with species of Lithodes afd of Munida ‘The usual 
types of Limicolqus Annelid also were found here, Halinepia, 
‘Terebella, Maldamia, and the hke, a few Ophiurans, Ophio- 
pholis, and Ophiocantha, a few fragments of Farrea, and a huge 
Hyalonema of the typeof ZP toxeres *Among the Fishes there 
were ¢ few Macrurans, Bathypteroides, Lycodes, and Malthe 
The trawl was usually well filled with mud, and with the mud 
came up the sual supply of logs, branches, twigs, and decayed 
vegetabl® matter en 

On going farther north nto the Gulf of California, the nature, 
of the Bottom did not change jatenally, and_ we found the 
trawlmg most difficult from the weight of the mud brought up 
in the trawl But occasionally a haulgvas made which more 
than repaid us for the time spent on the less productive ones. 
Two of the hauls are specially worthy @f mention, as being cha- 
racteiistic of the deep-water fauna of the Gulf of California, one 
made ın 995 fathoms, andthe other m 1588 fathoms We ob- 


some fine specimens of Schizaster, a new genus allied to Paleeo- 
pneustes, and also the same species of Cystechinus, with a hard 
test, and of Phormosoma, which we hag obtained before on 
the line fiom the Galapagos to Acapulco Beside these there 
came up a number of specimens of an interesting species of 
Pourtalesia, most closely alligd to Pourtalesia miranda, thè first 
type of the group dredged in the Florida Channel by Count 
Pourtalés . 

e The deeper haul was specially rich ın Holothurians, amêng 
them a fine large white Cucumaria, some specimens of Trocho- 
stoma, several species of Bathodytes, some of them remarkable 


animals, need not be afloat long befqe they might safely be } for theft white colour, their huge size, and compamtively small 
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number $f ventral tentacles. With these were numerous speci- 
mens of an intergsting spgcies of Euphromides In this haul I 
was speeially struck withthe Elasipoda, and tHe great variety m 
the consistency of thg sky m individuals of one and the sme 
species. 19 varied in different individuals from extreme tenuty 
to a comparatively toug gelatine-like consistency On care- 
o fully sifting the mud, we found a number of interesting Fora- 
munifera, and of delgate and minute Gasteropods and Lamelli- 
branchs, fragments of the shell of an Argonauta, and two species 
of a huge ribjed Dentalum Among the Star-fishes were 
© specially noticeable a large Brisinga, a long armed Cnibrella, 
and several Sbeciés of Astropecten The usual types of Worms 
In addition 
tô a number of Macruroids, we obtained a pink Amphionus, 
a large black Beryx-hke fish, a fine Nettastoma, and a 
couple of species of Lycodes The usual surface species of 
Stomias and of Scopelus also came up in the trawl Among 
the Crustaceafis were a fine lot of Argturus, of Colossendeis, of 
e Glyphociangon, and of a Candid with a deep blue patch on the 
base of the carapace, making the strongest possible contrast to 
the dark crimson colouring of the rest of the body Blue isa 
very unusual colour in the deep-sea types, although the large 
eggs of some of bhe deep-sea Macrurans are often of a ight blue 
tint 
We brought up in the trawl at Various times, and subsequently 
also in the ‘Tanner net, from depths of less than 200 fathoms, the 
same gigantic Ostracod which I mentioned 1m one of my previous 
letters, several specimens of Atolla,.and fragments of a huge 
Pertphylla, which must have been at least 15 inches in diameter 
Also a most interesting new type of Bougainvillia, remarkable 
for having eight clusters of marginal tentacles, but only four 
chymiferous tubes © 
We continued our experiments with the Tanner tow-net On 
April 16, about 120 miles frpm Acapulco, we sent the net to tow 
aaa depth of 1%% fathoms, and after towing for about twenty 
eminutes, sent the messenger to close ıt On exammuing the 
bottom part of the net, which came up tightly closed, we found 
1t to contain practically the same things as we obtained in the 
surface net at the same spot 
On two occasions we sent the net to be towed at depths of 
800 fathoms apd of 700 fathoms, the depths at these points 


'e being uf one case 905 fathoms and in the other 7% fathoms At 


è the greater depth, the water shoaled somewhat while towing, as 


the closed part of the net came up partly filled with fine silt, 
while during the second haul, the twisting of the swivel wound 
the straps of the weights round the rope, and the net came up 
open, but must have dragged very close to the bottom, as it 
contained a fine specimen of Nettastoma, and some Penzeids, 
which we supposed to be deep-sea types Otherwise the net 
contained only the eustomary surface species of Sagitta, Ptero- 
pods, Copepods, Schizopods, Iunicates, and Fishes These 
two hauls were made abou? the middle of the Gulf of Califorma, 
at a distance of some fifty miles ın a south-westerly direction 
from Guaymas ° 
On April 23, afew hours before reachmg Guaymas, we made 
one more attempt with the Tanner*tow-net, at a depth of 620 
fathoms, sending the net to be towed at a depth of fromgoo to 
570 fathoms We found in this case in the bottom part of the 
net, which came up tightly closed, a Scopelus, #Penæd, and 
a Yyalga, while the upper open part of the net confamed the 
„Same surface species we had obtainetl before á 
My experience in the Gulf of California with the Tanne: self- 
closing het would seem, to indicate that in a comparatively closed 
sea, at a small distance,fiom the land, there may be a mixture 
of the surface species with the deep-sea bottom species, a condi- 
tion of things which ceyainly does not exist at sea in an oceanic 
basin at a great distance from shore, where the surface pelagic 
fauna only descends to a comparativaly small depth—about 200 
» fathoms—the limits of the depth at which hght and heat pros 
duce any considerable variation in the physical condition of the 
water The marked diminution in the number of species below 
200 fathoms agrees gurly with the results of the National 
Expedition 
Fhe more I see of the 4/datross the more I become convinced 
that*her true field 1s that of explogation Sheis a remarkably 
fine sea boat, and has ample accommodation for a staff of work- 
* ng specialists such as would be needed on a distant expedition 
The tıme will soon come when the Fish Commission will hardly 
care to continue to run her, and I can conceive of no better use 


for so fine a vessel than to explore a beit of 20° latitude north, 


NO’ 1160, VOL 45] 








° 

and south of the atr fin the Pacific, from the west coast*of ° 
Central America to the East Inden Archipelago 

The success qf the d/batross thus far has depended entugly 
upon the zeal, energy, int&lligence, foreth6ught, and devotion of 
Captain Tanner, 1f I may judge of the past by #he present He 
never spargs himself, and heas always ready to make the most of 
the time at his disposal for the benefit of the, special object he 
has in charge He looks after ever haul pf the trawl himself, 
and will not allow anyone else to jeopard m dhy way the 
material of the vessel, or thé time ıt requires to make æ haul 
That responsibility he assumes himself, and it constitutes Mis 
daily work In looking over the records of tbe Albatross during 
her voyage from New York tù San Francisco, I am struck with 
the amount of work which has been accomplished It would 
be but a just return to Captain Tanner if Congress would make 
the necessary appropriations to work up and publish all that he 
has brought together? not only on that cruise, bat also what has 
been left untouched thus far of the immense collections made 
by him in the Caribbean, and off the east coast of the United 
States, to say nothing of his explorations in the Gulf of Cal- 
fornia, on the coast of California, on the coast of Alaska, and in 
the Behring Sea, from which he has accumulated endless and 
most interesting material, which no other ship could get together 
unless she had another Tanner in command 

We reached Guaymas on April 23, ın the afternoon, and I 
parted from the ship with great regret, but more than satisfied 
with the results of this expedition 

Allow me, ım concluding, to thank you most cordially for 
having giyen me the opportunity to join the 4/éatsoss on this 
extended cruise, and for your kindness in urging the President 
to allow the vessel to be detailed for this work 

As soon as it may become practicable, I shall send you a full 
zésumé of our work, accompanied with sketches of the Tanner 
tow-net and a detailed chart of the route we followed 


Very respectfully yours, 


ALEXANDER ÅGASSIZ 
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THE ORIGIN OF THE ASS, THE CAT, AND . 


THE SHEEP IN CHINA 


AT a recent meeting of the China Branch of the Royal Asiatic 
Society m Shanghal, Dr Macgowan, a well-known 
Chinese scholar, read a paper on the probable foreign origin of 
the ass, the cat, and the sheep m China He said that the 
Chinese, 19 their numerical co ordination of concrete and abstract 
nature, give the ‘‘ six domestic animals” as the horse, ox, goal, 
pig, dog, and fowl, which seems to indicate that when that 
formula was framed, neither gat, sheep, nor ass had been 
domesticated there When familar beasts were selected to 
denote years of the duodenary cycle, to the ‘‘six domestic 
animals” were added the rat, tiger, hare, dragon, serpent, and 
monkey, to complete the dozen, as if the ass, sheep, and cat 
were too little known tò meet the object in view, which was 
tne employment of the most familar representations of animated 
nature for the duodendary nomenclature Stll more striking 1s 
the absence of the ass, sheep, and®cat from the twenty-eight 
zodiacal constellations, which are represented by the best- 
known animals ë 
e With regard to the ass, there ıs ample reason to regard ıt 
as bemg excluded from the list of domestic animals 
because it was rot archaic The hybrid mulegis of com- 
paratively modern origin in China, dating back only about a 
score of centuries A miscellany of the Sugg era states that 
*‘the mule was not seen during the Hsa1, Shang, and Chou 
dynasties , that ıt was a cross between the ass and howe from 
Mongola It1s regularly bred in the north, and 1s worth in 
he market twice as much as the horse , it 1s popularly reported 
that its bones aie marrowless, which 1s the reason of its inabglity 
to produce its kind ” Again, it 18 recorded in a Ming, cyclo- 
pedia ‘‘ The mule ıs stronger than the horse, and 1s not a 
natural product of China , in the Han era itgvas regarded as a 
remarkable domestic animal ” Ist litefy that, 1f the ass existed 
during the three ancient dynasties, there was no crossing with 
the horse? e 
With regard to the cat, Dr Macgowan proceeded tg state 
that there was a quotation from a standaid Work which dis- 
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“closes the fact that Yuang Chuang, the peri monk, who, ın 
the seventh century A D, retuiited after sixteen years’ wander- 
ingg 1n India, brought cats with him to protect pis collection of 
Sanskrit Buddhist bo@ks from rats ®That account, however, 
1s somewhat invalidated by an anecdote of Confucius, who 
is related to have one day seen agcat chasing a rag These 
conflicting shtements are from authoritative,sources, and it 1s 1m- 
possible to offer a satisfactoryexplanation Possibly the cat of Con- 
fucian times evas only*a partially domestecated wild cat There 
must have been some ground for thé statement of the cat having 
been brought from India, asitis hardly likely that in all the 
long period of Chinese history ıt should be named but twice as 
a domestic animal PHe quotes from Chinese folk-lore on the 
subject of cats As cruelty to cdtsgand othe: animalsis followed 
by retribution, so services rendered to them meet with supernal 
recognition As anciently the tiger was sacrificed to because it 
destioyed wild boais, so the wild cat was evoishipped because 
it was the natural foe of rats , boars and rats being the natural 
enemies of husbandry At the commeacement of the Su 
dynasty (A D 581), the cat spirit inspned greater terror than the 
fox did subsequently The hallucinations of cat sptrit mania 
prevailed, forming a remaikable episode in Chinese history, 
only to be hkened to the fanatical delusion of witchcraft that 
frenzied Europe a thousand years late It was believed that 
the spint of a cat possessed the power of conjuring away 
pioperty from one person to another, and inflicted through 
incantations bodily harm The popular belief was intensified 
and spread like an epidemic, until every disastrous affair that 
took place was ascribed to cat spirit agency set ın mption by 
some mischievous enemy Accusations were lodged against 
suspected persons, and, the slightest evidence sufficing for con- 
viction, the malicious were encouraged to trump up charges 
against the mnocent, until the country became a pandemonium 
No one was safe, from the Imperial family down to the humble 
clodhopper Even a magnate of the reigning house, who 
enjoyed the titular distinction of Prince or King of Szechuan, 
was executed for nefariously employing the agency of cat 
spirits In this manner several thousands were immolated 
before the delusion was dispelled Happily the period appears 
to have been of brief dmation incentives such as kept up the 
witch mania for centuries were wanting in China Coming 


down to our own times we find a cat craft delusion prevailed® 
“In the summer and autumn | 


* over a great portion of Chékiang 
of 1847 fiightful wiaiths appeared throughout the departments 
of Hangchow, Shachsing, Ningpo, and Taichow They were 
demons and three-legged cats On the approach of night a 
foetid odour was perceptible in the air, when dwellings were 
entered by something by which people were bewitched, causing 
alarm everywhere On detecting the effluvium in the an, 
householders commenced gong-beating, and the sprites, 
frightened by the sonorous noise, quickly retreated This 
lasted for sveral months, when fhe weird phenomena ceased ” 
Well did he remember, said Dı Macgowan, the commotion 
that prevailed in Ningpo thioughout those months of terror 
Every gong that could be progured or manufactured for the 
occasion was subject to vigorous thumping through the live- 
long night, maintained with vociferation§ by relays of zealous 
beaters This deafening din was but a recrudescence of what 
had occurred a few generations before—a panic which was only 
exceede@ by that which subSequently pievailed over the entire 
empire s 

With iegard to sheep, Dr @Macgowan said the ancient 
mode of writmg the character foi yang, goat, was ideoe 
graphic—four strokes on the top to 1epiesent horns, two 
horizontal strokes representing legs, and a perpendicular one to 
represent body and tail The modern form gives an additional 
parallel stroke, likg the word for horse, it 1s a simple not a 
compound character, and when sheep came to be known, 
instead @f making a new character, the sheep was called the 
“ Hun-goat,” thus indicating its origin and affinity Yang, goat, 
1s often translated sheep, the earliest instances being found 
1n ore of the Odes, wherein the Court habiliments of Wen Wang 
are callgd ‘‘lamb-skins and sheep-skins” This was about 
1160 BC, but ıt 1s doubtful 1f these robes are really the skins of 
sheep It 1s not cergain,that such was the case, for the skins of 
goats were used then, as n8w, for clothes Hlun-gqats are not 
named before the period of the Tang dynasty, say the seventh 
century AD The goat was one of the sacrificial animals, as at 
present, and was at the first selected for sacrifice when sheep 
were unknown ® 
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| Fellow sipce 1843, will be warmly approved 
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In the discussion which foyowed, thecqnclusions of the paper 
were not accepted by all the speakgrs, ang it was agreed 
that the subject was one worthy of sclifolarly investigation 





HAINAN? 


THE greatisland of Hainan, off the South-gastern coast of China, 
1s but little known to Ewopeans, although Since 1877 there 
has been a treaty port there Mr Parker, the Consajat Kiungchow, 


the port ın question, lately made a short journey in the interio. of ee 


the island, of which he gives some account 1n a fecen® report He 
travelled about sixty miles up the Poh-Chung River, to within 
a mile or two of Pah-hi, wh.ch ıs, at most seasons of the year, 
considered the limit of navigation for all but the smallest craft 
He walked round the walls af Ting-an city, one of the disturbec 
districts during the recent rebellions, on New Year’s Day 
(February 9), they are just one mile in circuit, ami differ fittle 
from those of other Chinese cities 
tunity of walkmg diametrically across lengthy curves of they 
river he found the inclosed area to be extremely well cultivated , 
though not so flat, 1ts general appearance recalled many features 
of the Tonquin delta, especially in its great weglth of bamboos . 
Ihe productions of the soi. are much the same, the pipaw, 
areca-palm, sweet potato, turnfp, ground-nut, oranggtree, &c , 
but a peculiar Hainan feature 1s the cocoa-nul palm Another 
pecuharity of this region 1s the ubiquitousness of the dwarf 
Pandanus, probably the same as the PZ odoratessema of Fiji, 
the fibre of which 1s used ın the manufacture of grass-cléth, 
and is usually known to foreign trade here as hemp Mauch of 
the land was under sweet potato cultivation, and every house- 
hold seemed to possess a few pigs, of thẹ very superior and 


‘stereotyped Hainan variety, black as to the upper and whfte as 


to the Jower part of the bady, with a dividing line of giey 

running along the side from tne snout to the tay @ These wholes 

some-lookihg pigs are fattened on the sweet potato, and do not e 
rely for sustenance upon precarious scavengering, as 1s the case 
with the repulsive and uncleanly animals of North China 

Land contiguous to the river is irrigated by enorm®us wheels, 
forty feet in diameter, of very ingenious construction, moved by 
the current, needing no attention, and discharging perhaps one 
hundred gallons of water in a minute into the tiough ‘above, 
day and night without intermission He passed several large 
pottery establishments, but as at the New Year all business 
and cultivation are suspended for a few days, the opportunity 
was not a very good ore for gathering precise information 

The temperature dung the week ranged vetween 50° and 
60° F Game seemed plentiful everywhere, and he men- 
tions that a German resident has recently made a very fine, 
collection of about 400 Hainan birds, embmacing 154 species, 
which will shortly be on their way to a Berlin Museum One 
of the commonest birds ın the river 1s à spotted white and black 
kingfisher of largesize Amongst the trees which attracted his 
at@ention was one locally catled the ‘‘great-leafed banyan,” 
which looks remarkably like the gutta percha tgee , the natives 
seem to use its gum mixed with gambier, in order to make that 
dye ‘‘fast” , but there 1s some doubt whether ıt 1s not the sap 
of the real banyan-tree which 1s used for the purpose A vey 
strong silk is®made from the grub called the ‘celestial silk- 
worm,” 019 locally, ‘‘ paddy-insect ” This grub ıs found on & 
sort of maple 
vinegar, oft which the “head” of the gut, or “silk,” appears, this * 
1s sharply torn out with both hands drawn, apart, and ıs as long 
as the space between them, say five feet, ıt 1s so strong that 
one single thread of it 1s sufficient to make a line with which to 
catch the smaller kinds of fish 


e 
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7 UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxrorD —The Chancellor of the Usiversity, acting as 
Visitor of Pembroke College, has appointed the Rev Bartholo- 
mew Price, YA, FRS, Senior Fellow, and Vicegerent, of 
the College, Sedleian Professer of Natural Philosophy, to „be 
Master of the College in the place of the late Dr Evans Prof 
Price, whose contributions to mathematics are well hnown, kas 
long taken a leading part ın University business, and his appoint- 
ment to the Mastership of the College, of which he has been a 
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Wherever he had an oppor- e 
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Postponement “of FalleTeim — Aw meeting of the heads of | iare Bush-Rat puis metyins us) —Mr “Ernst Hartert 
the Colleges anal Halls$was held under the authority of the | exmbited a series of eggs of the Common and other Cuckoos, 
Vice-Chancellor at the residence of the Regius Professor of | mostly collectedeby himself and trustworthy frends, and made 
Medicine, Sir Hemy Acled A report having been pieseftted | 1emarks on the question of the similarity of ghe eggs of the 
by tee medical office: of health as to the great prevalence of | Cuckoos to those of the owners of the nest in which they are 
mfluenza in Oxford, and the difficulty of procuring nursing and | deposited @~A communicati8n was read from Dr Je Anderson, 
. © medical attendance for she patients, it was unanimously | F RS, containing fiotes on a small collection of Mammils, 
resolved to recogmerfl the Colleges and Halls, and the delegates | Reptiles, and Batrachians made dufing a wecent visit to Algeria 
of the non-collegiate students, to postpone the attendance of | and Tunisia —-Mr F E® Begldard read a paper upon the Eaith- 
eo, tbe undergraduftes to the end of the first week in February, | worms collected by Dr Anderson during the same expdtitign 
. being a foityghtgater than the time originally fixed Amongst them were examples of a pe aay of the genus 
. CAMBRIDGE —The Unversity Reporter of January 19 contains | Aer oscolex A second new,syecies of thegsame genus, based 
© an official notification by Prof Pia, F 4 S, Chairmen of | 07 examples collected by Me E B Poulton, FRS, in 
. * the Council of Cavendish College, that the College ceased on | Madena, and proposed to be*called AZ poultonz, was also de- 
January 15 to be a recognized Public Hostel of the University | Scrtbed —A communication was read from Mr R I Pocock on 
Mr Buchanan, "Univétsity Lecturer in Geography, announces | Some Myriopoda and Atachnida collected by Dr Andeison 
for the presere term a course of lectures on the development of | during the same expedition —~Mr M F Woodward read a 
« land surfaces under climatic and other Sgencies paper on the milk dentition of Piocavia (Hyrax) capensis The 
e The Special Board for Physics and Chemistry propose to autho: showed that Lataste’s canine has a counterpart in tlie 
exabhsh two new special examinations for the ordinary B A lower or mandibular seres, and he described for the first time 
e degree, one in chemistry, including certain papers ın heat, elec- | tWo small vestigial upper incisors He concluded that the teeth 
preity, and maggetism, and another sn physics, including papers named belong collectively to the first or milk set, and that the 
in dyrfamics, elementa: y chemistry, and more advanced electricity | formulation of the incisors of this genus as Ẹ 1s probably due 
and magnetism The exammatins will include practical work | t° the occasional persistence a7 the second upper mulk-incrsor 
m some of ‘these subjects —Mr Oldfield Thomas gave an account of the species of the 
Mı W N Shaw, FRS, has been elected a member of Hyracoidea, of which order he had lately exammed a lage 
this Board, and Mr S F Harmer a member of the Board for | Setes of specimens Theauthor recognized fourteen species of 
Biotogy and Geology this group of Mammals, all of which he proposed to 1efei to one 
’ genus (Awocavia) Besides thse, four geographical sub-species 
weie recognized A new species was described as P datastez, 

. y from Senegal 
o SCYENTIFIC SERIALS y Geological Society, Jacuary 6 —Mı W H Hudleston, 
In the Journal of Botany fo. December 1891, Mi W West | ERS, Vice-President, in the char —The followmg com- 
Pi describes a collection of F A hwater Algæ from Maine, including | munications were read —On a new form of Agelacrinites (Lepe- 
e several new species and varieties, and we have alfo Mr W } dodiscus Malleiz, n sp) fiom the Lower Carboniferous Lime- 
Carruthers’s Report of the Department of Botany in the British | stone of Cumberland, by G Sharmanand E T Newton —The 
- Museum for 1890, recording important additions to the her- | geology of Barbados, Part II The oceanic deposits, by A 
barum and collections, by purchase, exchange, and gift, | J Jukes-Browne and Prof J B Harrison —Ascheopueustes 
among the more interesting being the late Mr J Ralfs’s type- | går upius, a new genus and soecies of Echinord from the oceanic 
specimens for his ‘‘ British Desmidiere "—Dr D H Scott gives | seues in Barbados, by J W Gregory This genus belongs to 
e, adletathed account of the life and writings of theslate Prof Carl lea group of Echmoidea which has given some trouble to 
© w Nageli systematists, owing to the union of the characters of the orders 


e- IN the Bolanwal Gazette for November 1891, Mi E J Cassiduloidea and Spatangoulea , the other genera belonging to 
Hull describes the remarkable propulsive power possessed by the group are Aste: ostoma, Pseudasterostoma, and Palaopueustes 
* the *shng-fruit” of Cryptotenia Mnadenses, belonging to The evidence of the new Echinoid thiows hight upon the 
the Umbelliferee, by which the seeds are thrown out to a dis- | 2ffimties of these genera The mam points suggested by a study 
tance of at least 5 feet, and Prof Byron D Halsted, a bacterial or ihe ae eta me (1) he paces of me Va 
disease which 1s exceedingly destructive to the melon crops and | 4 *@#@@ste,gstoma as a synonvm of 4 al@opnedsies , an (2) the 
other Cucurbitacesin America The most important article in inclusion Of the tiue Asterastoma, Paleopneustes, and Archeo- 
P the number for Decemberas by Prof Douglas H Campbell, on pueustes im the Adete Snatangoidea, whereby the Plesio- 
the relationships of the Archegontate, under which term he | SPatangidæ are left as a morg homogeneous family, though 
includes the Gymnosperms, as well as the Muscmeæ and bereft of the chief mterest assighed toit A tabular summary 
Vascular Cryptogams As ın previous essays, Prof Campbell of the nomenclature of the group is given The best-known 
traces the phylogeny of all the higher forms of vegetable hfe to fossil species of Aster ostoma and Pal@opneustes occur in Cuba, 

the Hepatic, both Gymnosperms and Angiosperms having in deposits referred to the Cietaceous owing to the resemblance 
piobably been derived through the Ophioglossaceze, Mara@tiacez, these Echinoids te the ccmmon piak Echinotor ys sarane 

and Isoeteee —Piof C V Ruey describes the gew insect-pest The new genus a udes a species from the same gepost, an 
which 1s committing great ravages on dried plants in herbaria— | 1, Probably of the same ige as the Bissex Hill rock from 


which the new species was obtained , this 1s at the tap of the 
the lauva of Car phoxera plelearea, belonging to the Geometnde oceanic series, and belongs to the close of the great subsidence 
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. ba After the reading of this papey, there was a discussion in which 
* E ghe Chairman, Dr Blanford, Prof Sollas, Prof Hanson, Mr 
e S OCIETIES AND ACADEMIES J W Gregory, and Mr W Hull took part 
í LONDON DUBLIN. ° 
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Zoological Society, January 5 —Prof A Newton, F RS, Royal Society, December 16, 1891 —Pyof A.C Haddon, 
Vice-President, m the chair —Lhe Secretary read a report on | President of the Screntifii Section, in the char —Mr E W 
the additions that had been made to the Societys Menager® | L Holt read a paper on the eggs and larval and post-larval 
during the months of November and December 1891 Amongst | stages of Teleosteans, obtamed during the Society’s survey of 
i these attention was called to four Spotted-billed Pelicans (Pele- | fishing grounds on the west coast of Ireland Thirty-three 
$ canus manellenszs), ereceived from Calcutta, and to a second | species, chiefly food-fish, are dealt with The eggs of Gadus 
specimen of the Formosan Fiuit-Bat—a species or ginally | esma: ku, G pollachius, ad Rhombus megastoma, are described 
described from an example received alive by the Society 17 | for the first tıme, those of Altppog ossa pigtessordes (the long 
* 1873 —Dr E C St ring exhibiged some specimefis of tne new | 10ugh dab), Scomber scomber (the mackere)), and Carana tra- 
Australian Marsupial (Notoryctes typhlops), and gave a short | chus us (the scad), are also described® “The development of the 
e account of the habits of this remarkable animal, as observed in | long rough*dab, turbot, brill, and several other species of flat- 
. æd specimen recently kept ın captivily by one of his cowe-~ | fish, 1s traced upwards,to the assumption of the adult characters, 
spondents -— An extract was read from a lette: received from Dr | with more or less continury ‘The paper concludes with g series 
F A Jentink, calling attention to the recent acquisition by | of tables containing an aruficial classification of the pelagic eggs 
one of his eorrespondents in Java of additional speciméns of tke | of British marine T elgost-ans for purposes of easy identification 
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*.-Af second papes by the same author deal with the shore and 
deep-sea fishes obtained during *the survey, and contains de- 
scriptions and figures of some of the more integesting forms 
The vertical and horizontal distribution $ also discussed, and it 
1s pointed out that@he west coast of Ireland is to a great extent 
the meeting ground of the Scandigavian and Lusitgnian or 
Mediterraneafi fish faunas An attempt 1s made to give a com- 
plete list, with references, of all deep-sea fishes which have been 
taken in Inst waters SA paper was then read by Dr E J 
McWeerey, on a method of preparfn? Hyphomycetes, Saccharo- 
mycttes, and Schizomycetes, as museum specimens, with a 
demonstration of illustrative cultrvations After pomting out 
that our natural histof¥ collections didnot, as a rule, contain speci- 
mens tllustrative of these minute Organisms, the author showed 
that the appearances presented by the aggregate masses foimed 
by their cells could in many cases be made perfectly perceptible 
to the unaided eye A collection contained an suitable vessels, 
comprising nearly ninety specimens, and including Actinomyces 
grown on agar, potato, and turnip, Trichophyton, Acharion, 
various species of Saccharomyces, Bacillus tetant, and many 
others, was then demonstiated The specimens were prepared 
by Kral, of Prague, and the writer hoped soon to be able to add 
species from Irish sources 





Paris 


Academy of Sciences, January 11 —M Duchartre in the 
chair —On the resistance of coiled elastic springs to small 
deformations, by M H Resal —On the spontaneous oxidation 
of humic acid and of vegetable soil, by MM Berthebot and 
André If humic acid 1s allowed to stand ın diffused light for 
a short time, a change of colour occurs, and an appreciable 
quantity of carbon dioxide 1s developed It appears from this 
that the brown coloured constituents of vegetable soil furnish 
carbon dioxide, and tend to become discoloured under the 
mnfluence of air and sunlight, by oxidizing The action 1s said to 
be purely chemical, and not the result of the growth of microbes 
-Some new observations on the estimation of sulphur in veget- 
able soil, and on the nature of the compounds contaming it, by 
the same authors —New contribution to the chemical history of 
the truffle, analogy between the Terfazor Kama of Africa and® 
Asia and the truffles of Europe, with regard to the relation be- 
ween the chemical composition of soils and tubercles, by M A 
Chatin —-On the Ecurewl of Barbary, by M A Pomel —On 
the hypergeometric series, by M Andre Markoff —On plane 
réseaux with equal mvariants and asymptotic Imes, by M G 
Keenigs —-On series with positive terms, by M V Jamet —On 
the use of orthochromatic plates in astronomical photography, 
by MM Fabre and Andoyer (See Our Astronomical Column ) 
—On the thecry of regelation, by M H Le Chatelmr The 
consequence which follows from the formulz developed ts that 
compressed pulverulent 1ce, in contact with a liquid or vapour 
less compressed, experiences an imcrease of solubility, fusion, or 
vaporization that brings about an unstable condition of super- 
saturation, which disappears by the crystallization of the ice in 
the interspaces this solution, fodowed by crystallization, con- 
tinues until the spaces have completely disappeared and the #évé 
has become transformed into a block of 1ce The mode of 
hardenmg 1s thus comparable to that of cements —On a new 
model of,a reversible thermometer for the measurement of 
deep-sea temperatures, by M V Chabaud —New condensation 
hygrometer, by M Henn Guilbault In order to determine 
absolute or relative humidity witl? a condensation hygrometer, 
the moment at which dew 1s deposited must be observed, and% 
the temperature of the suface upon which itis formed Many 
methods have Been proposed to perfect the observation of the 
moment when the dew appears, but only a few have taken into 
account the equallyeimportant second condition The author 
has endeavoured to improve existmg methods by causing con- 
densation to take place on a thin sheet of platinized glass, and 
measuring the variations of electrical resistance of the metal 
He finds ıt possible to determine the dew-point within 35 of a de- 
gree By his method —Loss of the two kinds of electricity brought 
about by® hight of high refrangibility, by M E Bianly —On 
metallic borates, MeA Ditte -On manganates of potash, by 
M G Rousseau If appears from the experiments that man- 
ganate of potash, heated in the presence of a flux» gives nse 
to two hydrated manganates About 600° C, the hydrate 
obtained 1s K,O,16Mn0,,6H,O , beteen 700° and 800°, 
K,0,8Mm0O,, 3H oQ 1s produced , and the former compound re- 
appears between 800° and rooo” —On the reduction of benzine 
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hexachloride , condensation gf benzine, aby M.f Meumer — 
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On the formation of dextrmes, by M B «On a new un- 
saturated fatty acid? of the serres C,H»,.%O., by M A Atnaud 

—Infmence, in bare soils, of the proporgons,of clay and orgame 
nitrogen on the fixation of atmospheric nitrogen, on ethg pge- 
servation of nitrogen, and on nitrificatigh, by M P Pichard — 
On the whistling language of the Conary Islands, by M J. 
Lajard —On the pelagic flora of Naalsoefjoad (Faroe Isles), by 
M Georges Pouchet —On the Upper Cretaceous of the Aspe 
valley, its age and its relations, by M J Seunes % 
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BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


Booxs —Anthropological Religion F Max Muller (Longmans) — 
Adventures amidst the Equatorial Forests and Rivers of South America 
V Stuart (Murray) —Power and Force Keen@ (Unwin) —British 
Fles vol 1 Part3 F V Theobald (Stock )—~Methods of Gas Analysis 
Dr W Hempel, translated by L M Dennis (Macmillag) Egypt under 
the Pharaohs, new edition Brugsch Bey (Murray) —Lafe in Ancient 
Egypt and Algeria G Maspéro, translated by A Morton (Chapman and 
Hall) —List of Snakes m the Indian Maseum W_L Sclater (Calcutta — O 
Manipulation of the Microscope E Bausch (Collins)—Magnetic In* 
duction m Iron and other Metals Prof Ewing (£ectricsan Office) — 
The Realm of Nature Dr H R Mill (Murray) - Annuaire de V Académie 
Royale des Sciences, Belgique, 1892 (Bruxelles Hayez¥—The Optecs of ° 
Photographv and Photographic Lenges J T Taylor (Whittaker) —New 
Fragments J Tyndall (Longue —1 he Art and Craft gf Cabinet- 
making D Denning (Whittaker) ~Electric-Light Cables S'A Russell 
(Whittaker) —Bergens Museums Aartberetning for 1890 (Bergen, Griegs) — 
Istituto Chimico kacerche, 18go-91 (Regia Universita degh Studi di Roma) 
(Rome) —Catalogue of Scientific Papers (1874~83) compiled hy the Royal 
Society of London, vol x (C J Clay}—Dynamics of Romtion A M 
Worthington (Longmans) --Chrisuan Doctrines and Modern Thought Dr 
T B nney (Longmans) i 

Pampuuzts Aids to Natural Philosophy R S Trivedy, (Calcutta, 
apddy) —The Science of Homeepathy Pigken (London) —tThe 

ory of the Imperfect Prof G H Palmer (Boston, Heath) o * 

SERIAL: —Journal of the Royal Agricukural Society of England, 3rd 
series, vol 11, Part 4, No 8 (Murray) -eQuarterly Journal of Micro- 
scopical Science, No x29 (Churchill) —Journal of the Royal Stansucale 
Society December (Stanford) —Muind, January (Williams and Norgate) =- 
Geological Magazine, January (Kegan Paul) Physical Society of London 
Proceedings vol x1, Part 2 (Taylor and Francis}—Ann desk k Natur- 
historischen Hofmuseums, Band 6, Nos 3 and 4 (Wien, Holder) —Natura 
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i THURSDAY JANUARY 28, J892. of summer added to that meident on it ding the 
. similar portion of winter be denoted by 2, and suppase 
a s that the excess of the heat incident in the portion of 


©ea" summer above that incident m the similar t f 

THE ASTRONO; ed. 

$ me ONOMICAL THEORY OF THE winter be denoted py 2a, tnen it 1s clear thf 1 -+ ais 
. : GLACIAL PERIOD ° 

è proportional to the amoun‘ of heate 1eceived by the 

The Cause of an Ice Age By Sir Robert Ball, Astro- | specified area during the specified portion of its sume, 

ee nomei-Royaffor Ireland Pp 180 (London Kegan | and 1 — æ ıs proportional to the amount of heat received 


` Paul and €0 , 48or ) by the area during the similar portion qf winter? Thus 
we HIS book givés a popula: account of the theory of | we may say that the contrast between the summer and 
> Adhémar and Croll as to the causes of glacial | winter supphes of heat “for given area and given 

periods in geologjcal hystory portions of summer and w'uter) is represented by the 


The author's power as a popular expositor ıs well | fraction (1 +@)—(? — a) 
known, and thishittle book shows Mm at his best He This 1s, of course, equally true when the whole hemi- 
e kows when to drive a pomt home, and yet is never | sphere, and the whole of summe: and winter, are con- 
tedtous in his reiteration But he has given here some- | sidered, and’Sir Robert Ball shows that @ 1s then equal 
* thing more than a lucid explanation, for he makes a | to 2s1n23°27'~a, (1+-4)—(i — a) 1s found to be 
valuable contribfition to the subject, and the book may | almost exactly as 5 to 3 Using peicentages he gives 
be read wth advantage by®those who aie already | the ratio as 63 to 37, but the simple numbers 5 to 3 


acquainted with the literature bearing on the theory afford a closer approximaticn to accuracy 
* The theory itself may be sketched in outline as It is clear that 1f the specified portions of summe: and 
follows — winter embrace the solstices, and if the specified area 1s 


dt is known that, unde: the perturbations of Venus and | tropical, 2 will be small, and if it 1s polar it will be large 
Jupiter, theeeccentricity of the earth’s orbit varies within | The fraction (1 4+ @) -—- (1 — æ) continually increases as 
certauplignts Wem the eccentricity is large, and when |*we go northward, and it may be taken as a measure of 
the precession of the equnoxes brings the perthelion to | the severity of a chmate Itis quite uncertain how far 
+ near the middi@ ef, say, the northern winte, the annual | the climate of any one place depends on the heat supplies 
supply of solar heat 1s so distributed that there will be a | of the whole hemisphere on which it hes, and therefore it 
» glacial penod in the northern and a mild climate in the | 1s uncertain how large an area and how long a season 
southern hemisphere Two or three maxima of glacia- | we Ought to take inte corsideration in the present m- 
tion and mildness will usually succeed one another at | vestigation But I should have thought it legitimate, in 
e Intervals of 10500 years, because the eccentyicity varies | ‘teating of the causes of glaciation, only to consider the 
swith extreme slowness When the eccentricity 1s small, | semi-annual heat supply of a polar cap, comprising, say, 
«aS at piesent, a moderate climate will prevail in both | all the area north of latitude 30°, thus would have made 
-hemispheres, whatever be the position of the perihelion | (1 -+@)— (1 — @) much grzate: than 5 to3 It does not 
The keynote of Sir Robert Ball’s presentation of this | seem to me, however, that we are bound to find an 
theory 1s given ina short mathematical appendix Iam | answer to this almost insomble problem 
disposed to dissent to some extent from the manne: in So far we have considered the supply of heat whilst 
which this view 1s*set forth,but the general argument | the earth describes so many degrees of longitude 1ound' 
will, I think, do much to eonvince the scientific world of | the sun, but climate depends on the supply of heat during 
the truth of the theory, even where Croll’s nore elaborate | a given time 








discussions failed to do so When the earth’s orbit .s circular, summer and winter 
T will now give a paraphrase of the argument, and will | are of equal length, and so 4lso are similar portions of 
point out where ıt appears to me open to objection ¢ summer and winter ,* thus the two ways of estimating 


The time taken by the earth to describe a, degree of the heat supply coalesce, and the contrast between the 
longitude 1ound the sun varies as the square of gts dıs- summer and winter daz/y supphes, of heat 1s also gepre- 
tance fr8m the sun, and the intensity of solar radiation sented by the fiaction ( + æ) — (1 —a) The present 
Varies imversely as the square of the same diftance | condition of affairs differs bhit little from this standard 
Hence the amount of heat received by the whole earth | cage, and we know that tne contrast between the summer 
during the descriptién of a degiee of longitude is | and winte: daily supplies of heat 1s such as to produce 
constant ô certain known climates differing according to latitude 

Let the year be divided into only two seasons, viz the Sapa teas A i ° X 

è dn e the sun’s hour angle at sunset on any day in summer, an 
northern summer or southern wihter when the sun 1s on the corresponding day in winter, and ifthe sun’s parallax on those ys be 
‘orth of the line, and the northern winter o1 southern | proportional to t: E, then it © easy to show that the amount of heat 

> received by umt area in the couse of the day 1s proportional to 
summer when the sun ıs south of the lne Also let p 1 
. (tÆ E)U(6 — cot $) + $r] sm êsin a, 
similar days in summer and winter be defined as days on jy here 4- 81s the sun’s declination, + in summer and - 1n winter, and Ms 
which the sun sets (say at Greenwich) as much after | the latitude of the place of observation + 


° It follows that, what 1s called m the text, the contgast for unit area in 
6.pme as before 6 pm , similar parts of summer and | latitude A, for this pair of days s— 


« 


e 
winter will mean parts limited by similar days rea (xrtE r 
P —e— (2), where g = 

* Now consider the solar heat incident on any specified z-a M-E , a aa , 
‘ The expression for the heat supply on unit area during any portion o 
area of one hemisphere, during any specified portion of summer or winter involves ellptic integrals, which might be given, af at 
the summer and during the simular portion of the winter wore worth pine i d to: acres the heat sipol of any specified. 

+ riple intepral is require O expres: e e 
Suppose that the heat incident on the area in the põition ! “area doring any epaciaed poron of the year > 
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The questio we have to,askis, If the orbit becomes 
egcentric, how will the contrast of daily supplies be 
affected? i 

In order tò answer this, let us go at once to the 
extreme, when the eccentricit} of orbit 1s a faximum 
We learn that if aphelion 1s at midsimmer, summer will 
be 199 das, and winter 166 dayse, and the converse 1s 
true When the perthelion 1s at midsummer 

Since 199 ıs to 166 nearly as 6 to 5, we see that with 
midsummer peffhelion there àre 5 days of summer to 6 
of winter, and with midsummer aphelion there are 6 of 
„summer to 5 of winter 

Hence, with midsummer perihelion, the short summer 
daily supply of heat may be taken as proportional to 
¿(1 + a), and the long winter daily supply as propor- 
tional to $(1 — a) Hence the contrast between the 
shoit summer and long winter daily supplies is repre- 
6(1 a) 
5(1 = a) 
1s augmented in the ratio of 6 to § Next, with mid- 
summer aphelion, the long summer datly supply of heat 
may be taken as propoitional to }(1 -+ a), and the short 
winter daily supply as proportional to #1 — a@ Hence 
the contrast between the long summe: and short winter 
suta 
6(1 — a)’ 
the standard contrast is diminished in the ratio of 5 to 6 

In the first case, the heat supply is less evenly dis- 
tributed through the year than at present, and we have a 
much more severe climate, in the second, it 1s more 
evenly distributed, and we have a much milder one , It 
follows also that, 1f we compare the two extreme cases 
together instead of both with the mean case, the chadke 
of contrast ıs represented by the ratio of 6? to 5%, or of 
36 to 25 

I must refer the reader to the able discussion in the book 
of the effects which we have reason to suppose would flow 
from a change of contrast represented by the pumbers 36 
to 25 , and it must suffice to say here that it seems enough 
to explain on the one hand the occurrence of the glacia- 
tion of England, and on the other hand the occurrence of 
sub-tropical plants in Greenland 

Now, the above seems eto me to be substantially the 
argument in the book, but I dissent from the stiess laid 
on the numerical determination of the quantity æ On 
p 99 Sir Robert says E 


sented by , that is to say, the standard contrast 








daily supplies ıs represented by that ıs to say? 


“ This theory will be entirely misunderstood unlegs the 
facts signified by these nurpbers (the evaluation of (1 + a) 
— (1 — a@)) are borne in mind No one can discuss, the 
astronomical theory of the Ice Age unless the figures 63 
and 37 (pand 3 are more accurate) form a portion of his 
consciousness, and the refrain of his every argument ” 

It may be admutted that it might have been more difficult 
to pPtesent the argument ina popular form without assigning 
a numerical value to æ, but Sir Robert Ball ıs fully equal 
ġo such a task, and I contend that the numerical value of 
a 1~beside the mark, even ıf a value, appiopriate to the 
investigation én hand, were attainable 

After presefitine eus own view of the question, Sir 
Robert Ball says (p 134) that Croll doe# not seem to 
have been really aware of the fudl strength of the astro- 
nomaical thgory, and in this I entirely agree Croll, in 
fact, rather weakens than strengthens his position when 


° NO II6I, vo, 45] ° 








he tries to trace in detag the detain dnd reaction of the 
astronomical cause, for in doing $ he iseled to maintain 
vawous theses which are not susceptible of proof, and are 
even highly doubtful He thus takes as the central | port 
of his position one at which & appears to me to be 
weakest In 1886 I wrote — ® ~ 


e . 

“ Adequate criticism of Mr Croll’s views ıs a matter of 
gieat difficulty, on account of the divessity of causes 
which are said to co-operate in the glaciation 
case of an effect arising from a number of causes, each 


In the® ‘ 


of which contributes its share, ıt 1s obvious that if the’ * 


amount of each cause and of each effect 1s largely con- . 


jectural, the uncertainty of the total result is by no means 
to be measured by the uncertaiftty of each item, but 
is enormously augmented Without „geing fat into 
details, ıt may be said that these various concurieng 
causes result ın one fundamental proposition with regaad 
to climate, which must be regarded as the keystone of 
the whole argument That proposition amounts to this— 
that climate is unstable ° ú . 

“Mr Croll holds that she various causes of change of 
chmate operate zzźer se in such a way as to aegment their 
several efficiencies Thus, the trade-winds are driven by 
the difference of temperature between the frigid and 
torrid zones, and if from the astronomical cause the 
northern hemisphere becomes cooler, the trade-winds on 
that hemisphere encroach on those of the other, and the 
part of the warm oceanic current, whgch fortherly flowed 
into the cold north zone, will be divéi:ted into the sfuthern 
hemisphere? Thus the cold of the northern hemisphere 
is augmented, and this in its turn displaces the trade- 
winds further, and this again acts on the ocean currents, 
and so on, and this ıs neither more nor less than ın- 
stability _ 

“ But, 1f climate be unstable, and if from some of those 
temporary causes, fo. which no reasons can as yet be 


* 


assigned, there occurs a short period of cdld,then suely . 


some even infinitesimal portion of the second link m,thee 
chain of causation must eatst, and this should proceed, | 


as in the first case, to augment „the depaiture from the 
original condition, Ad the climate must change”? * 


I see no reason to depart from what I said five years 
ago, but I now learn from this book how ıt is that Croll 
mistook the strong pointseof his own theory, and that a 
more forcible proof of ıt may be contained in a short 
work than in an elaborate volume After expressing this 
opinion, 1t 1s but fair to quote and indorse the following 
passage (p 112) on Croll’s famous wo1keon “Climate and 
Tige” — 

“I wasegreatly struck,” says the author, “ by this work 
whenel first read ıt many years ago Subsequeny ac- 
quaintance with this yolume has only encreased 
my réspect for the author’s scientific sagacity, and may 
admiration for the patienc® and the ski with which he 


has colJected and maishalled the Sevidence for the theory + 
that he has urged so forcibly ” 


There are a few other points®in the “Ice Age,” not 
involved in the maindine of argument, on which I should 
lıke to comment ‘ 

The method adopted of stating the disturbing forces 
of the planets on the earth appears to me unduly sensa- 
tional We learn (p 74) that the disturbing force of 
Venus # 130 million million tons, and it is impessible 
not to be impressed With the magnitude of the force 
But if we had been told that the disturbing force on each 
pound of the earth’s mass was only 1/7000 of a rain, 


I Ball (p 134) fails to see the force of this argument 
2 Brit Assoc Report, 1886, Address to Section A 
. 


° e í . g -o ,” 7 6 
«oe oè s » g i . .e a e 4 . 

E January 28, 1892] o’ NATURE ‘ 291 
eo ® ——¢@i—¢ 





. $ . 

we should have begn gequally ugpressed with its insigni- 

ficance—and yat the $two statements aye virtually the 
same In fact, the unscientific reader 1s not hikely to 

* realize the prodigiéus “humber of pounds in the earth’s 
mass . 

. 4 Itmay bezememberedæthat Croll computes, in “ Climate 
and Time,” tte value of the eccentricity of the eaith’s 
orbit from Leserrier’s formule, and endeavours thus to 

°° assign actyal detes to various glacial periods Now, Sir 

_ Robert Ball very justly will not admit that our knowledge 
of the solar system 1s accurate enough to justify the ap- 
plication of these formule to the enormously long inter- 
vals of time involveda I think, however, that it would 
havé been of interest to the general reader to be told in 
e round numbers the kind of intérvals which we have 

* eason to believe may have elapsed between one glacial 
pernod and the next, in fact, to learn whether the intervals 
are probably millions of milhons of years, or hundreds 
of thousands of years I conjecture that our knowledge 


of the planetary movements ıs sufficient to enable us to : 


say that such an inteival may be something comparable 
with 200,000 years I should like, further, also to ask 
Sir*Robert Ball whether he does not consider that Le- 
Yerrier’s formule may probably be relied on to give at 
least a rofigh apgroximation for about 100,000 years m 
the fase, and, 1f tuss so, whether we might not conclade, 
avith fair probability, thet the last glacial period occurred 
Fe About that number of years ago? I must, however, dis- 
chum any special knowledge on this point, and I should 
gladly see his opinion, or that of any other physical 
.  astronome1, on the matter 

In conclusion, I wish to say that, in making the fore- 
*. going ‘criticisms and suggestions, I have ne intention of 
disparaging the book, on the contrary, it 1s only because 
* itis a good book that it is worth while to consider it 
carefully `I have found it prof@undly interesting from 
end to end, and I am convinced that it will be widely 

read, as it deserves to be G. H DARWIN 





r POPULAR ZOOLOGY 


Anime? Sketches By C Lloyd Morgan, FGS, Prin. 
cipa! nf University College, Bristol (London Edward 
- Arnold) e 


HIS 1s one of those delightful books of natural 
«A history for young people which their parents never 
. had the benefit of, and for wh?ch they ought tg be duly 
thankful A competent maturalist here gives them the 
result of lus full afd varied knowledge, but gives it so 
blended with imagination and humour, so intermingled 
with anecdote and personal adventure or observation, as 
to make ıt a real story-book ahput animals, by reading 
. which we lean mach of their hves and habits, thear 
pecuharities of structure and their ielations to each other, 
n while we seem to be only reading for amusement There 
1s nothing system&tic in this volume It is merely a 
collection of miscellaneous chapters on a vanety of 
“animals, beginning with thee lion and ending with the 
oyster, every chapter of which is both pleasant and 

, i@structive è 
The best way to notice a book of this kind 1s to give a 
few examples of the author’s style, which ın this gase wil] 
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certainly commend the book befter than 
ofits contents First, then, as a bit of serious biology, 
we will give®a passage on the nesting-habits of¢the 
ostrich. . 


“ The* nest 1s gcooped out in the sand, and two or 
three hen-birds may combine fo lay their eggs in it, to 
the number of abou§ twenty It is®said, amd that by 
several observers, that, bésfdes the eggs laid ın thesnest, 
each hen Jays several in the neighbourhood, and that 
' these are broken when the young are hatched, and the 
contents are given them 4s,food But I am inclined to 
regard these statements wath some suspicion The hens 
take turns in sitting during the day, never leaving them 
| longin the scorchjng heat of the South African sun But 
| at sun-down the cock-bird takes charge of the eggs, and 
sits throughout the night He 1s not going to be bound 
by any conventional rules as to the proper division of 
labour between the sexes 

“A very careful observer, Mrs Barber, has diawn 
attention to the fact that the indistinct grey colours of 
the hen ostrich are wonderfully adapted for purposes of 
concealment These buds while upon their nests do not 
erect their necks, but place them at full length in front of 
them upon the giound, and the grey-brown body might, 
Mrs Barber says, be easily mistaken for some other 
object, @such as, for mstance, an ant-hill, so common 
on the plains of South Africa) That so large a bird 
should be inconspicuous may seem surprising, but 
another observe, Mr W Larden, tells us of his ex- 
: perience with the rhea, or South American ostrich, which 

seems quite to bear this out ‘One day,’ he says ‘I 
came across a rhea ina nest that it had made 1n the dry 
weeds and grass Its wings and feathers were loosely 
alanged, and looked not unlike a heap of dry grass, at 
any rate the bird did not attract my attention until I was 
tlose on him The long neck was stretched out close 
ealong the ground, the crest feathers were flattened, and 
an appalling hiss greeted my approach It was a pardon- 
able mistake if for a moment I thought I had come across 
! a huge snake, and sprang back hastily under this ım- 
pression’ 

“The male ostrich, with his splendid black and white 
i feathers, would not be thus inconspicuous éy day But 
he sits gt night, and his strength and pugnacity would 
induce most other creatures to let him alone Mrs 
| Barber describes the careful manner in which the female 
bird approaches the nest ın he morning, when her turn 
for incubation has come In wide circles, and apparently 
| in the most unconcerned manner, she will feed round the 
nest, never once looking towards it, but gradually ap- 
proaching nearer and nearer to ıt by diminishing each 
circle as she walks round, until at length her perambula- 
tions have brought her to within a yard or so of the nest, 
when the birds will rapidly change places, tke male 
walking swiftly away, and not remaining in the vicinity 
of the nest during the day» The wonderful rapidity with 
i @vhich the change 1s effected is perfectly astonishing, and 
| it 1s impossible to see the exact manner in which it 1s 
done, so swiftly do they change places” e 


As an example of Mr Lloyd Morgans hehter manner, 
' what can be more attractive than the opening sentences 
1 of his chapte: entitled “ Long-nose, Long-neck, and 
l Stumpy”? 
| And which of all the animals in the Zoo do yof like 
best?’ I said to a bright, fair-haired little gul whof I had 
assisted in her descent from the elephafit 

“tI think I lke Long-nose, &d¢hg-neck, and Stumpy 
best, becatise they are so big and curous, and Long-nose 











best of all becauseehe has given me a ride, Did you 
know it was his nose?’ 7 
“Of course I affected the most extrefhe surprise and 
g e 
® - 


any description? 
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delight at themovel suggestion that the big, patient am- 


mal’s trunk was really his nése, and said that I had always 
theught ıt was his proboscis 

“No, it isp’t that, it’s his nose 
That’ s Auntie over there, waiting for me 
you’s seeneStumpy ?? 

SI inquired who Stuppy was, and cence I might 
not know bım by nother name 

“ Gigthink they sometimes call him Pottums 
call him Stumpy Now I must go to Auntie?” 


. 
Auntie says so 
r suppose 


But we 


And then our Muthor tells us much about those three 
strange and remote types, the elephant, hippopotamus, 
and giraffe, ın his own pleasant mannei—their singular 
structure and habits, their external diyersities concealing 
so much internal resemblance—devoting, however, most 
attention to the elephant, and correctitlg some exaggerated 
statements that have been made respecting that animal 

One of the most interesting chapters 1s that on snakes 
It 1s full of information, and there is an almost fascinat- 
ing account of the whole process of capturing and de- 
vouring its prey by a python, as observed at the Antwerp 
Zoological Gardens Prof Lloyd Morgan has visited, or 
lived in, many lands, and often enlivens his pages with 
personal anecdotes, of which the following is by mo means 
the most remarkable — 


“ My first experience of South African death-dealing P 
snakes was somewhat different One of my pupils 
brought me, m a large cigar-box, a ‘ring-hals-slang,’ a 
deadly and courageous snake not uncommon at the cane 
and turned him out on the verandah for our delectation 
He was a spiteful httle fellow, with an ominous hood, 
dark glossy skin, and glistening browneye He struck 
viciously at the cigar-box held up before him, indenting 
the wood, and moistening ıt with venom and saliva I 
was particularly anxious to dissect out the poison- 
gland and examine the poison-fang of the snake, so 
my friend kindly presented ıt to me, replacing it in 
the cigar-box, which he tied securely After examin- 
ing the fastenings, I placed the box on the window- 
sil of my bedroom, which looked out into the veran- 
dah, and left ıt there for the night Next morning I 
procured a large washing-pan, big enough to drown a 
small python, placed the cigar-box therein, loaded it 
with a couple of bricks, ang poured in water to the brim 
I gave the ‘ring-hals’ three good hours to get thoroughly 
drowned, removed the bricks, took out the box, gently 
cut the string, lifted the hd-“and found that I had been 
drowning with the utmost care an empty cigar-box It 
had been securely tied, and how a creature more than 
thrice the girth of my thumb had managed to escape 
was, afid still 1s, a mystery to me 

“I leave the reader to imagine the detailed search of 
every cranny of our bedroom, on which my wife insisted 
For several days every boot had to be hammered withga 
stick before it was put on , I stood on a chair and shook 
every pair*of trousers, and othe: analogous garments, 
lest they should be already occupied But no ‘ring-hals’ 
was forthcoming And 1 suppose it must have been a 
weekeor so afterwards that I was summoned to the 
kitchen to expel an unwelcome intruder—the black cook 
being, so far as her skin permitted, pale with ‘terror—which 
preved to be none other than the missing ‘ring-hals’ I 
despagched him promptly, but not by drowning ” 


Among the speciayy good chapters are those on “Cousin 
Sarah,” the chimpanzee , on the sparrow as typical of 
birds, under the title “ Master Impertinence” , on chame- 
leong frogs, sucklebats, crayfish—but it 1s useless to par- 


ticularize whe allare good The book 1s well illustrated, | 
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both with pictures and acs: and®we may especially’ 
note that the structure of*the elepptt’s tooth and that of 
the bee’s compound eye are clearlf elucidated by the cuts 
that accompany the descriptions œ « 

Lastly, there 1s a pervading tong of syinpatly ewitie all 
that lives, as well as a general Jove and admiration of 
Nature, that renders it a most suitable, work for «the 
young The cover and general get-up are “attractive, and 


every school should add this charming volime to its list , 


of prizes, with the certainty that ıt will be highly appre- 


ciated for its own sake by the recipients, and that its - 


influence will be altogether wholesome and godd 
r ARW 


* 
+ 
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PHYSIOLOGICAL CHEMISTRY FOR MEDICAL” 
STUDENTS 


Outlnes of Practical Puystological Cheywsiry By F. 
Charles Larkin, FR CH, and Randle Leigh, °M B, 
BSc Second Edition (London H ¢K Lewis, 
1891 ) 

Te authors state in their preface that this edition of 

the work 1s “the result of seven years’ experience 
in teaching the subject to medical students,” from which 
we gather that the medical studeng @ being” treated in 
the physiological laboratory in much the same “spirit as 
he has Iqng been dealt with in that of theghemist Thé 
work before us is constructed upon an essentially similar, 
principle to those numerous little treatises, the be-all and 
the end-all of which 1s to instruct the medica] student in 
three months how to analyze simple salts For such 
treatises, and the unedifying kind of instruction to which 


they give rise, neither teacher nor student 1s’ to be : 


blamed the fault lies with the authorities who frame the 


medical curriculum and the syllabus for the subjects of ° 


examination The robt of the mischief lies in having to 
treat the medical student during his preliminary scientific 
training as a separate genus from the student of general 
science, a course which 1s readered ne¢essary through the 
attempt to crowd such a large namber of subjects into a 

eriod of time which is wholly inadequate for the purpose , 
whilst another evil tending to degrade the standard of ‘the 
examunationsis the existence of competing eorporate bodies 
possegsing the power of granting medical qualifications For 
these ills the obvious remedies are, on the one hand, ex- 
tension gf the mmimum time occupied by the curriculum, 
whilst, on the other hang, a uniform standard fom quali- 
fication? is requued for the whole of the United Kingdom « 
fortunately, both of these changes are already in progress 
Considering thenecessarily technicakand empirical charac- 
ter of the greater part of medical education proper, it 1s, in 
oui opinion, of the greatest importance that in the teach- 
eng of the pure science to medical students there should 
*be as little empiricism and rule-of-thumb as possible , 
and it 1s, therefore, just in his study of chemistry that 
the future physician and surgeon shpuld receive an in- 
sight into the scientific use of the understanding 

Now, it @s tn this respect that the work before us, which 

contains a laige number” of facts arranged in a handy 
form, falls short of what 1s required The subject of 
physiological chemistry 1s still at best such a very m- 
pirical one, that ıt becomes the more necessary to give an 


. 


. 
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explanajion of @shenonfena whenever they are properly 
understood It will be urged by some that such inforgna- 
tlonels gut of place in a practical manual, and that it 
"belongs to theoretical Works and lectures on the subject , 
in our experience, howev®r, the great difficulty in labora- 
tory teaching 18 to make the student associate his prac- 
tical work with what he hears in the lecture-:oom or 


“° reads in has study, and that it 1s only by continually 


. drawing his attention to the bearing of his experiments 
that the latter are made to have any great educational 
value In short, ıt 1s only in this way that the instruction 
in a chemical laBoratéry materially differs from that ob- 
tamable in & kitchen, and that e@ work on practical 
*physiological chemistry will be raised above the level of 
a hand-book on cookery By amplifying their work on 
the lines indicated, we believe that its value to the 
student would ke much enhanced, for in its present form 
ıt can only be used to much pyrpose under the guidance 
of an accoMplished and energetic demonstrator 
In conclusion, we must point out an error which should 
hardly occur in a work professing to be the result of ex- 
perience, still less in a second edition, On p 29 the 
student is told to prepare lactic acid as follows —“ Place 
50 cç of ‘milk 1 a warm chamber for several weeks 
until it becomes strongly acid Shake the ether, and 
decant the etgereal ext@act Evaporate the ether, add 
extract residue "with water It ıs strongly acid, and 
yields crystals [sec] of lactic acid” The passage ob- 
viously confains several printers’ errors, but the crystallme 
nature of lactic acid 1s new to us 


. 
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s OUR BOOK SHELF 


` Problems în Chemical Arithmetica By E J Cox, FCS 
Pp 76 (London Percival and Co, 1891) 


THis book contains a series of arithmetical examples 
chosen to meet the i1equiements of the examinations 
held by the Sciefice and Art Department in the ele- 
mentary stage of chemistry There does not seem to be 
any outstanding feature to distinguish the book from 
others of its kind, indeed, setting aside*the actual exes- 
cises, which may be useful to the teacher, the explana- 
tions of the piinciples involved in the calculations are, 
as a rule, meagre, and frequently maccurate Infprma- 
tion such as the following 1s, to say the least of it, 
faulty “Whatever may be the weight of any given 
volume of water, an equal volume of mercufy under 
esimilar conditions will be 136 times as heavyg’ This 
conclusion was made to follow as a 1esult of an apparently 
practical method ofsobtaining specific gravity, although 
no mention whatevér was made of temperature or its 
effects in the descripyon of the process 
The author keeps On repeating, without any qualifying 
clause, that the formula of a campound represents the 
. molecule of the compound, and the student 1s led te 
infer (pp 19 and zo) that the empirical formula as found 
by analysis serves to fix molecular weight As a con- 
sequence of the above idea, several problems are set— 
such as, Find the molecular weight of starch, of fluor- 
spas, &c—which are misleading, since they cannot be 
-solved in practice . 

The relationship between vapou-density and mole- 
cular weight is given, but the use of the former as a 
means of determining the latter is not even hinted af, 
and the author prefers to find the value of the ratio, 


moleculare weight to vapoui-density, by the use of* 


numerical examples, rather than by a general process 
NO. 1161, VOL. 45] 








of reasoning, although all the necessary points have 
previously beem stated e 

The examples include a series sélected from the De- 
partment examination papers, and a table of contents 
and list of answers are included e 

lf the working of elementary problents in chemistry 1s 
to be an intellectual pgocess, founded &pon am apprecia- 
tion of fact and theory, whiéh may be supplementgd but 
has not to be corrected by the student as he progresses, 
books such as the above fail to fulfil thig,end 
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LETTERS TO THE EDITOR 


[The Editor does now hold himself responsible for opinions ex- 
pressed by his correspondents Neither can he undertake 
to return, or to gorrespond with the writers of, rejected 
manuscripts intended for thes or any other part of NATURE. 
No notice ts taken of anonymous communications | 


The Theory of Solutions 


In NATURE of December 31 (p 193) occurs a review by 
“T W R” of my book on ‘‘Solutions,” which gives me 
occasion to enter, in a few words, upon the questions there 
brought forward, and to set right some eirors, which have 
recently appeared in other places as well 

First of all I wish to express to Mr J W R my cordial 
thanks fofthe thorough and careful manner m which he has 
made himself acquainted with the contents of my book I 
have no intention to discuss the objections made, some of which 
I am quite willing to recognize as well founded, but to make 
cleat one important question in which I do not seem to be 
properly understood by my critic 

Mr J W R begins his discussion with the words, ‘To 
the fundamental question—‘ Is solution a physical or a chemical 
process? —the answers are various”, and out of this variety 
he evidently finds against me a reproach I have intentionally 
ngither set up this question nor sought to answea it, for I hold it 
to be unclear and therefore very harmful To the question, 
& Is gas-formation a chemical or a physical process ?” would be 
arswered, ‘‘ In certain cases, as in the development of carbon 
dioxide out of champagne, a physical one, in others, as the 
development of carbon dioxide from limestone, a chemical 
one, and in many cases, as in the development of hydrogen 
from palladium hydride, one would be in doubt what to 
answer” The question set up 1s faulty in implicitly assuming 
that solution must be either a physical or a chemical process, 
and by thi? prepossession he 1s hindered from recognizing tnat I 
was entirely justified in placing the physical or chemical side of 
the question in the foreground according to the nature of the 
case However, ın case Mr J WV R is not satisfied with this 
explanation, and insists upon setting up this question, I must 
postpone further discussion upon it until he shall have given 
re a sufficient definition of the ideas ‘‘physical” and 
“chemical ” processes and of their distinction I know of no 
such definition, and have consequently not made use of the 
expressions 

From the definition of solukon gwen by me, Mr J W R 
comludes that Iam a representative of the ‘‘ physical theory” 
of solutions, ın contrast to which he places the ‘‘ chemical 
theory” I cannot repeat eftergetically enough that I have 
never recognized such a contrast, and that I cannot at all admit 
the earstence of such a contrast It has never been maintamed, 
either by me or by any other representative of the ewer theory 
of solutions, that no interaction takes place between the solvent 
and the dissolved substance , on the contrary? I have for years 
directly encouraged research work directed towards makigg clear 
tne nature of such interactions What distinguishes the new 
taeory of solutions, founded by van’t Hoff, from the others 1s 
that 1t has succeeded ın discovering and bringing into connection 
a series of properties of solutions, whzch can be treated enttiely 
independently of the question of a possible enter actron betwen the 
parts of the dissolved substance and of the solugut 

All these properties hang togethe: wi the fact that in the 
making of solution or in the altering its concentration there is 
developed or absorbed, p defimte amount of free or available 
energy, which 1s equal for equimolecular quantities of different 
substances, and 1s independent of the nature of tae solvent® The 
amount of this free energy is the same as in the analogous 
processes with gases © These aie purely experimental fasts, 

. 
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which, so far as I see, are not questioned by Mr J W R The 
new®r theory of solutions, in its entirety, 1s onlyea development 
of the consequenges of these facts, and ıf errors are present 
therem, they can only be errors in the application, since the 
premisses are correct for the proof of such errors we can, of 
course, in the interest of science, be only tha@akful 

It cannot possibly be used às an objection to the newe: theory 
of solutions that ıt concerns itself gt pfesent with those pro 
perties 8f solutions which depend only so far upon the nature of 
the substance in question as oneconstant—the molecular weight 
—1s concerned , ang which propertjes, like the :elation holding 
for gases between pressure, volame, and temperature, I have 
proposed to term ¢odfgateve proptrties For Mr J W R 
agrees with me that the number and variety of the conclusions 
which have been drawn from this fact of the existence of these 
properties ıs already very great, and it seenfs to be open to no 
doubt that the possible applications are by no means exhausted 
It will certainly be the task of the future t8 take also mto con- 
sideration those properties of solutions which depend upon the 
tndividual nature of substances , and this has, indeed, already 
to a certan extent been done m a particularly important case— 
that of the change with the solvent of the molecular weight of a 
dissolved substance, and especially that of the specific property 
of water to form electrolytic solutions But I do not believe 
that we can be justly reproached for having endeavouied to first 
solve the relatively more simple problems before turning to the 
more complex ones It will be here that what 1s termed by Mr 
J W R the “chemical theory ” will take its proper pace 

I beg Mr J. W R to recall the history of the rivalry between 
these two “ theories” Van’t Hoffand his successors developed 
the laws of solutions entirely without polemical strife, because, 
since the fundamental ideas of van ’t Hoff’s theory were entirely 
new, there was nothing at all in its territory to combat, as till then 
there was nothing there The attacks upon van ’t Hoff’s theory 
were begun by an investigator who had until then directed his 
attention exclusively to the phenomena which I have above 
chaiacterized as mdividual, and who was evidertly unprepared 
to deal with such colligative properties The defence had to 
consist m an unceasing clearing up of misconceptions Nowg 
the greatest of these misconceptions 1s, that both ‘‘ theories” 
aie rivals The existence and form of the laws founded by* 
van ’t Hoff and his successors stand at present beyond question , 
ifthe totality of these laws be termed the physical theory of 
solutions (which I should not do), there ıs nothing to be 
objected to this But what has until now been known as the 
hydrate theory has not been in a position to give any infor- 
mation whatever in regard to these laws , none of them have 
been discovered with its aid, and since ıt has for its subject not 
the colligative but the md:vidual properties of solutions this 
will not be otherwise in the future In fact, the existence of the 
colligative laws, a1 van °t Hoffelaws, ts entirely independent of 
whether hydrates exist in solutions or not, and all attempts, 
successful or otherwise, to demonstiate the existence and com- 
position of such hydrates, lea@ conversely in no wise to the 
van ’t Hoff laws x 

It will possibly not be superfluous to emphasize that with the 
new theory of solutions the question 1s not one of hypotheses, 
but of fgets, of numerical relations Whether one can form a 
conception as to the cause of the colligative laws of solutions 
with the aid of the kinetic molecular hypothesis or in any other 
way, 1s, for the actual existence ®f these laws, just as much a 
matter of indifference as it ıs for the existence of the laws of 
gases In my book the question ıs this one of facts, and 
although T héve therein made more use of molecular considera- 
tions than I should at piesent hold to be proper, yet I have done 
so only to render more clear the actual relations, and never to 
prove quantitative laws 

The’ theory of soluteons which I represent and defend con- 
sists, accordingly, of a certain number of laws, ze of exact 
relations between measurable quantities belonging to solutions 
I c&nnot see that that which as “chemical theory ” 1s set in 
opposiion thereto contains anything similar to this The latter 
contains in actual enaterial certain methods—very doubtful ones 
to my mind—for *densogstrating the existence of compounds 
between dissolved substance and solvent The ragult of these 
endeavours remains, however, in any event, entirely without 1n- 
fluence upon those colligative laws The same may be said of 
the future answer to the question, whether an interaction, and 
what, occurs between dissolved substance and solvent In 
orger to render this apparent, I need @nly recall the fact, re- 
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cently observed by Goldschmutt, that the'ddpresgon of the freez- 
ing-pomnt ma basie solvent, such as phratoluidine, caused by 
dissoWing ın it an acid, has practically the,same value as that 
effected by the equal molecular quantity of an andifferent sub- 
stance, although in the first case a chenfical compound isformed 
and none ın the second " 

So, ın the presentation of Zæws of solutiows, as known up .to 
the present, and which form the subject of my”book, the so- 
called hydrate theory or chemical theory, did got enter into 
the question, because it had discovered no law gf anything hke 
general character And further, that the methods®and hyno- 
theses of this ‘‘ theory ” cannot be yet looked upon as reason- 
ably supported scientific results is known to the Fnglish :eading 
scientific public from a number of papers published ın recent 
numbers of the Philosophical Magazine s W Osrwarp 

Leipzig, January 4 
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A Simple Heat Engine 


o 
AT the last sozrée of the Royal Society, a beautiful experrment 
was shown by Mr Shelford Bidwell, illustrative of the fact that 
nickel ceases to be magnetic at a certain defime femperature A, 
piece of nickel was arranged ashe bob of a pendulum A$ long 
as the nickel was below a certain temperature 1t was pala on one 
side by a magnet, but when ıt was heated by a spirit lamp-flame 
beyond a certain temperature ıt ceased to be attracted, and 
passed out of the range of the flame , ıt then cooled, and almost 
instantly returned to its first position, again to be1eleased by*he 
heat of the flame It occurred to me that if a disk of nickel 
were placed in a certain position in a magnetic field, and then 
geated, ıt would continuously revolve Thiwon tral Ý found to 
be the case ° . * 
The experiment was arranged thys —The nickel disk BC, 
5 cm m giameter and r mm thick, was m@mted on an axla 
passing through a, it was held i a frame so that the faces of ẹ 
the two poles, N, S, of an electro-magnet were at right angles to 
one another , the heat was applied at H , the disk revolved in the 
e 





gieat many different positions were tried, 


direction shown 
bêt the one mdicated gave fai the best results. The rotation 
began when the part of the disk above the flamg reached 290° C 
The distribution of the lines of force passing through the disk 
from e@ge to edge was examined by placing a sheet of a non; 
magnetic metal above the disk when cold and when heated, and 
sifting ron filfigs on to it When cold, the limes of force were 
un:formly*disposed across ıt , but when the disk was heated, ordy 
a few appeared to pass throigh the heated region From this ıt 
1s evident that the fall on the heated side of the disk ıs always * 
less than that on the side which 1s not so hot, 2nd to this the 
rotation 1s due FREDERICK J SMITH 
Trinity College, Oxford, December 31, 1891 


e 
The Migrateon of the Lemming 


® Dr ANDREW WILSON, in 1eferring to my letter on the 
Norwegian lemming, 1s under the very natural misapprehension 
—which I formerly shared—that ‘ only a miserable remnant of 
the original swarm ” reach the sea Now, although it is true 
that throughout their pilgrimage they are exposed to the attack 
of every rapacious bird, beast, and biped, and that even the 
Rendyr, which 1s by no means rapacious, never misses” the’ 
opportunity of obtaining a donne bouche of grass à la saur krout 
from then paunch, yet so prolific are the lemmings at this tıme 
tlfat their numbers increase despite their enemies, some®of 
which, be ıt remembered, do not dare to follow them when they 


eleave the fjeld During the last great migration I noticed that 
{ the little pilgrims became much more nurerousms they ad- 
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vanced towards the /@r#, but probably no single individual of 
those who bega@+the exgdus lives to shae ss fate—only the 
inherited impulse survives in the offspring These animalsgnay 
live m captivity for two y&ars , mine, at least, didso , but, so far 
„as I*knd®, no one else hag succeeded in keeping them nearly so 
long , and the reasons are curious In the first place, they fight 
with each other incessan@y, and Irrespective of sex, and 
secondly, they i@vam&bly defile therr supply of water, so that 
unless this can be made 7 zzznzng, they are sure to perish 
I turned out ‘my little colony on Richmond Green, at an hour 

when the almost “ubiquitous boy was still abed, and I watched 
their behaviour with a box compass and a butterfly net The 
former aiticle proved unnecessary, as they boxed the compass 
for themselves, and the latter madequate, as they ate their way 
through the gauze with remarkable rapidity I should add, 
however, that thef wei@ all eventually recaptured, and that I 
derived no inéormation as to their sense of direction from the 

experiment Dr Wilson states tĦfat naturalists generally 
believe that the lemmings seek a ‘‘land of promise,” or rather 
of.past fulfilment I was under the impression that the credit 
(or 1s 1t the reverse?) of the idea belonged to me, but under a 
gun which sees so little that 1s new, I may well be mistaken, 
yet, sifgly o1 jointly, rightly or erroneously, I still believe that 
these migrations were formerly o® benefit to the species That 
they are not so now, 1s obvious , but the chief interest seems to 
he in their periodicity, the marvellous fecundity which supports 
them, and the remarkable faculty which directs them 

W Duppa CROTCH 


i 


. Asgard, Richmond, January 14 


P S —Apþsence from home prevented me from noticing the 
letter of Prof Romanes 
I repfy that all the thigrations which I have noticed during 
twenty years have crossed ny lake, which lies nearly north and 
south, whereas Rad they followed the valley and watershed they 

ewould have been spared this labour and risk he same 
argument applies to Lake Mjosen and others As regards the 
second query, whether I believe in a sub-tropical Atlantis 
or not seem to me to have as little bearing on a possible land- 
connection between Norway and Iceland as on the Goodwin 
Sands It has been suggested to me that at the close of the 


» latest glacial epoch the lemmings may have foumd ıt necessary 
P teé‘migiate to the warmer western shores of the peninsula 
this, hoWever, leaves the presence of the animals in Iceland 


unexplamed,y save by the rather vague action of flotsam and 
jetsam In any case, I only wish @ adopt the most con- 
venient hypothesis, until ıt 1s disproved or supplemented by a 
better one —W D-C , January 18 


. ane. 


IN discussing the much-debated subject of the westwaid 
migration of the Norwegign lemming, the primary cause—as it 
appeais to me—has been altogether overlooked 

This is, that the whole of Norway north of the Jotunhjetm 
region—that ıs, the whole of the country of the Norwegian 
lemmings—1s simply the steep an@ narrow westward slope of a 
leng ridge of mountains s$ 

When Mr Collett says that ‘the wanderings take place zz 
the dt ectron of the valleys,” he simply repeats 1® other words 
tht usual description of their general westerly course ® 

They breed ın the uplands, and when very prolific the increase 
inust descend or perish, as they consume all the vegetation of 
their birth-region and no further supplies of food are obtamable 
either northward, soutlward, or eastward , but downwards, 2 ¢ 
westward, the vegetation incieases steadily as they proceed, 
and the descending ayjumn snow-line pushes onward behind 
them Their devastation of meadows and oat-fields proves the 
urgency of their downward or westward course 

There are lemmings also on the eastern slopes of the Kjolew 
range, 2 ¢ in Sweden We are told that the Swedish lemmings 
proceed tothe Gulf of Bothma and are there drowned To do 
this they must travel gn the eastward and southward directions 
of a much longer slope than the steep westward course of the 
Norwegian lemming A glance at a good map of Sweden and 
Norway will show all this e W MATTIEU WILLIAMS 

The Grange, Neasden 





The New Forest Bull, 1892 


IN connection with the petitions in favour of this Bull, to.[ direction of Procyon 


which the signatures of persons interested in the NeW Forest 
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To the former of his two queries, | 








š 


ı the Forest as an open space 


are being obtained, I am frequently asked, 8: What is the 
necessity for the Bill, and what 1s its object?” The facts of 
the case may b@ shortlyestated as folloys The ‘ Woods @d 
Wastes” of the Forest comprise about 63,0@ acies of land, 
the whole of which were, prior to 1698, open and uninclosed , 
but undef the authonty of? th. Acts 9 and 10 Wiliam III 
c 36 (1698) and 48°George IIT c, 72 (1808), the Crown Was 
empowered to inclose, and keep inclosed, feed and discharged 
from all rights of common, soh quantity of land in the Forest 
as would amount to 6000 acres, for the growth of timbet By 
the Act of 14 and 15 Vict c 76 (the Deer Removal Act of 
1851), the Crown was anthoigzed to inclose amd plant with trees 
ary quantity of land, not exceeding 10,000 acres, in addition 
to the 6000 acres already in*inclosure under the authority of 
the Acts before mentioned The powers conferred by chase 

cts are not repealed by 40 and 41 Vict c tar (the “New 
Forest Act, 1877”), but the rights of mclosure are by sec 5 
of the last cited Act lmited to ‘‘such lands as are at the date 
of the passing of this Act mel: sed, or as have, previously to 
such date, been inclosed by virtue of commissions issued in pur- 
stance of the said Acts or some of them” The New Forest 
Act of 1877 practically secured the New Forest to the public, 
but the Act 1s virtually repealed by the roth section of the 
Ranges Act, 1891 (and cthei Acts therein refered to), under 
the authority of which the Wa: Department, with the consent 
or the Commissioners of Wood and Forests, can take possession 
of any part of the Forest for military purposes, and exclude 
tke public from the enjoyment of any tract so taken Already 
itis prop®sed to take 800 acres for a rifle range and the site of 
a camp, and there is nothing .o prevent the exercise of such 
rights throughout the distiict, end the conversion of the Forest 
into a second Aldershot Wherever a portion of the Forest 1s 
taken, the nghts of the comm: ners, if they complam, will be 
bought up and extinguished , and thus, by talhing different areas 
az different times, the Commissioners may before very long ex- 
t.nguish the common rights, avd reduce the Forest into private 
ownership It 1s clear that th. proposed inclosure of 800 acres, 
and the user of the Forest gererally in the way described, 1s in 
direct violation of the spirit end intention, as well as of the 
express provisions, of the New Forest Act of 1877 
o The object, therefore, of th New Forest Bill 1s to make u 
clear that the Forest shall not xe deemed to be within the pro- 
visions of the roth section of he Ranges Act, 1891, and that 
the provisions of the New Forest Act, 1877, shall remam in 
force i 

The rights secured by the Ast of 1877 and the presei vation of 
1e of the greatest importance to 
naturalist-, artists, and the general public, and every possible 
effort shodtd be made to secure the passing of the Bull by s:gaing 
petitions in support of ıt H Goss 

Entomological Society, 11 Chandos Street, 

Cavendish Square, W , jafluary 26 





A Brilliant Meteor 

Last night, at 10h 955m GM T, I had the good fortune to. 
witness the flight of a magnificently brilliant meteor I was 
standing outside m the south-east re entering corner of this 
oulding, and happened to be looking up at the constellation 
Læ, when the meteor suddeniy flashed into sight from over the 
roof of the Observatory, a lit‘le east of the zenith, and not far 
fgom the stars « and + Ursæ Majoris, passed east of Procyon, 
and did not disappear tll it had reached a position about 5° 
east of Sirus An immediate reference to the, map showed 
the positions of its appearance and disappearance to be about 
gh + 48° and 7h — 15° 

For the greater part of its course it presented the appearance 
of a broad band of deep yellow light, but after it hadpassed 
about two thirds of its path, ıt widened out into an elongated 
mass, distinctly rounded on the front, and of a full violet 
colour From the middle of this round front the yellow band 
again emerged, and was finally lost to view about I5)or 20° 
further on The violet mass would be about 5° ın length The 
whole apparition occupied 4 r 5 seconds, agd the band of light 
was seen for an instant complete d& The sky, stretching over 
some 65° ° 

About ro mmutes tajer a small meteor shot out from a point 
near the stars u and A Urse Majoris, and disappeared in the 
THeMAS HEATH 
Royal Observatory, Hdintargh, January 25 
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ON SOME* POINTS IN ANCIENT EGYPTIAN | temple and penetrated salong the eaxis*(more than a 
ASTRONOMY quarter of a mule in length) to fhe sametuary , I also 

® ` I . e poipted out that a temple oriented in this manner truly 


e 
1 Direction of Preteynnary Ingu) y 


J HAVE recently been prosecuting ssome inquiries on 

the orjentatiog of Egyptian temples which have led 
me to the conclusion that inea} probability the temples, 
and the gods and goddesses in the Egyptian Pantheon 
to which they were dedicated, were in some way con- 
nected with the®sun and ceatain stais The method 
adopted in the research has bgen as follows — 

(1) To tabulate the orientations of some of the chief 
temples described by the French Commission, Lepsius, 
and others ° 

(2) To extend and check some of these observations 
with special reference to my new pourft of view, in Egypt 

(3) To determine the declinations to which the various 
amplitudes correspond In this dnection I have made 
use of the Berlin Catalogue of star places from 1800 AD 
to 2000 BC ,! some places for Sinus and Canopus which 
have been obligingly placed at my disposal by Mr Hind, 
and appioximate values given by the use of a precesstonal 
globe constructed for me by Mr Newton This globe 
differs considerably from that pieviously contrived by 
M Biot, about which | was ignorant when I began the 
work, and enables right ascensions and declinations, but 
especially the latter, to be determined with a fair amount 
of accuracy for twenty-four equidistant points occupied 
by the pole of the earth round the pole of the ecliptic 
{assumed to be fixed) ın the precessional revolution 

(4) Having the declinations of the stars thus deter- 
mimed for certain epochs, I have next plotted them on 
cuves, showing the amplitude for any year up to 5000 
BC at Thebes fo: a true horizon and when the horizon 
1s raised 1° or 2° by huls or mist . 

(5) In cases where the date of the foundation of a 
temple dedicated to a particular divinity has bee: 
thoroughly known, there was no difficulty in finding the 
star the declination of which at the time would give 
the amplitude, and, 1a the case of series of temples 
dedicated to the same divinity, an additional check was 
afforded if the changes of amplitude fiom the latest to 
the newest temple agreed with the changes of the 
declinations of the same star . 

This method also enabled me to suggest that certain 
temples, the date of foundation of which was not known, 
if they formed pait of the $ame series, would thus have 
the date of original foundation determined 

(6) These results led me tọ the conclusion that certain 
stars had been used for temple purposes, to the exclusion 
of others z 

(7) The next point, therefore, was to determine why 
these stars had been selected, and not others and the 
precessional globe was used to study these stars, in rela- 
tion to their helacal i1sing and setting at different times 
of the year, but especially atthe summer solstice 

(8) The vazson d’être of the use of these stars at once 
became evident in a very remarkable fashion, and indi- 
cated that observations of them might certainly have 
been made to hgrald suniise 

In some cases the star rose heliacally with the sun, or 
therewbouts, in others it set heliacally—that 1s, when 
the sun was 10° below the eastern horizon 


6e 2 
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The Building Ceremonials recorded in the 
Inscriptions 


In a paper pfgsented to the Society of Antiquaries in 
May last, and elsewhtre, I have given reasons to show that 
the temple of Amen-Ra at Karnak was buift in such a 
manner that at sunset at the summer solstice—that 18, 
on thg longest, day in the year—the sunlight entered the 


* Veerteljahisschs der Astronomusthin Gesellschaft, vol xvi p 9, 188r b 
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to a solstice was a scientific instrament of very high pre- 
cision, as by ıt the length of the ygar could be det@rmfhed 
with the greatest possible accuracy provided only that 
the observations were continuéd through a sufficient 
period of time > 

All the temples in Egypt, however, are not oriented in 
such a way that the sunlight can enter ghem at this or 
any othe: time of the year They are not thefefore solar 
temples, and they have not this use The critical amphi- 
tude fora temple built at Thebes so that sunlight can 
enter it at sunrise o1 sunset 1s about 26° north and south 
of east and west, so that any temples facing more noithly 
or southly are precluded from having the sginlight énter 
them at any time in tlfe year s 

Thus at Karnak, to take an instance, there aie two 
well-marked series of temples which cannot, for the 
reason gtven, be solar, since one series faces a few 
degrees from the north, and the otherea few degrees 
from the south There arg similar temples scattered all 
along the Nile Valley. The first question, taen, to ask 
of the inscriptions is uf there are records that these 
temples were dnected to stars, as the solar temples were 
to the sun? S 

Asa matter of fact numerous references to the ce1e nomial 
of laying the foundation-stones of temples exist, and we 
learn from the works of Chabas, Brygscn, lsumichen,} 


Pand others, that the foundation of an Egyptiaw témple 


was associated with a series of ceremonies which are 
repeatedly described with a minuteness whaca, as Nissew 
has pointed out, is painfully wanting in the case ofe 
Greece and Rome Amongst these ceremonies, one 
especially refers to the fixing of the temple-axis, it 1s 
called, technically, “the stretching of the cdrd,” and 1s 
not onlv illustrated by inscriptions on the walls of the 
temples of Karnak, Denderah, and Edfu*to mention 
the best-known cases—but 1s referred to elsewhere ., 

Another part of the ceremony consisted ın the king | 
proceeding to the site where the temple was to be built, 
accompanied mythicay by the goddess Sesheta, who ıs 
styled “the mistress of the laying of the foundatidn- 
stone” 

Each was armed with a stake The two stakes were 
connected bya cord Next the cord was aligned towards 
the sun ot star asthe case might be , when the alignment 
was perfect the two stakes were driven into the ground 
hy means of aswooden mallet, there was no ditference 
of procedure in the case of temples directed to the sun 
One boundary wall parallei to the main axis of the 
temple was built along the lme maiked out by this 
stretched cord : 

If the moment of sun- or star-rise ot set were chosen, 
as we hæve every reason to believe was the case, seeing 
that all fhe early observations were made on the horizon, , 
it 1s obvious that the ight fram the body towards which 
the temple was thus aligned would penetrate the axıs 
of the temple thus built from one ead to the other in the 
original direction of the cord 

We learn from Chabas that the ®gyptian word which 
expresses the idea of founding or laying the foundat.on 
etone of a temple is Seate—a word which still exists in 
Coptic 
which no longer remains in Coptic, has been traced It 
has been established that Pz meang to stretch, and Ser 
means cord, so that that part of the ceremonial which con- 
sisted in stretching a cord in the direction of a star Was 
considered of so great ae importance that it gave its. 
name to the whole ceremonial 

I will next refer to some of the inscriptions , one, datang 
fom the last half of the third thousand BC, occurs in 


> * Raugeschichte des Dendera-Tempels ” 1877 
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But in the old language arfother word Put-ser, * 
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* mbny used in the building pf the temple Sf Hathor at 
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the document de&c&bing thé building of the temple of 
On (Heliopofi) We read —“ Arose the king, attired in 
his necklace and thg feather crown, all the worlsl fol- 
lewed,ltim, afid the majesty of Amenemha [first king of 
the XIIth dynasty]® The Kolchyt read the sacred text 
during the stretchingeof the measuring-cord and the 
laying of the fo&ndation stone on the piece of ground 
selected tor this temple Then withdrew His Majesty 
Amenemha’, and King Usertesen [son and co-regent] 
wrote it dowf before the people ” 

Nissen, from whom (/o¢ cit) I quote the above, adds — 
“On account of the stretching of the measuring cord, 
the Egypuan engineers were called by the Greeks 
dpredovarra, yhosg art Democritus boasts of having 
acquired ” 

We next urn to Abydos, pogsibly one of the oldest 
temple-fields in Egypt There is an inscription relating 
fo the rebuilding of one of them im the time of Seti] | 
(about 1445BC) In this the goddess Sesheta addresses 
the king as follows —‘‘The hammer in my hand was 
of Sold, as I$truck the peg with it, and thou wast with 
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Fic r -The king and the goddess S@sheta stretching the @ord at the 
foundation of the Temple gf Denderah (From Dumichen ) 


me in thy capacitysof Harpedonapt Thy hand held the 
spade during the fixing of its [the temple’s] four corners 
with accuracy by tle four supports of heaven” On the 
pictures the king appears with the Osiris crown opposite 
the goddess Both hold in their right hand a club, agd 
with it they each hamme: a long peg into the ground 
Round the two pegs runs a rope, tied together at the 
ends, which 1s strgtched tight 

In two cases the star used for the alignment 1s actually 
named Of these I will take, first, the record of the cere- 


Denderah 
r The Alignment of the Temples of Denderah and 
Edfu 
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Dendeyah —The inscriptions state that the kang while 
stretching the cord had his glance directed to the a% of 
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the constellation of the ZZzgh—the oldħame of the con- + 
stellation which we now recognize as the Great Bear, and 
on this lint was built tne new stemple, “as had been 
done there before ” e 

Thg actual inscription sas been translated as follows 
—‘‘The living, God, the magnificent sof of Asti [a 
name of Thoth], nourished b$ the sublime goddess ın the 
temple, the soveretgn pf, he country, stretthes the rope 
injoy Wnh his glance towards the a [the*middle?] 
of the Bull’s Thigh constellation, he establishes the temple- 
house of the mistress gf Denderah,es took place there 
before” At another plage the king says “ Looking to 
the sky at the course of the rising stars, {and] recognizing 
the a& of the Bull’s Thigh constellation, 1 establish the 
corners of the semple of Her Majesty ” 

Here, then, we have more than evidence of the stietch- 
ing of a cord tewards a star, an actual constellation 1s 
named, and it may be easily imagined in connection with 
this that many interestimg questions arise of the utmost 
importance to the subject: we are considering 

Dumichen, ın his references to this passage, discusses 


trc 2 —The constellations of the Hippopotamus and Thigh, from the centre 
of the Zgtiac of Denderah - 


the meaning of the word aå in relation to some Theban 
grave inscriptions, in which it 1s suggested*that a% 1s used 
to represent the middle course of a star, or, astronomically 
speaking, its culmimating point as it passes the meridian 
But such a meaning as this will never do ın thy connec- 
tion , for if a cord was stretched towards a sta: on the 
meridian ıt would he norh and south, and therefore the 
temple would be built north and south But thi ts by 
no means the orientation of the temple—a poin&to which 
I shall return presently Š 

But it may be suggested that the word a2, used in rela- 
tion to the king’s observation, more probably referred to 
the “middle point” of the constellation which would be 
about represented® by the star a, which lies nearly in the 
centre of the modern constellation ofthe Great Bear, ® 
supposing, indeed, that tne same stars were included in 
the old constellatfon , but on this point we certainly have 
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. no definite knowl€dge, as the Thigh 1s so variously repre- 


sented , sometimes there is a hind-quarter, represented 
evider®ly by the well-kaown seven stars, at “others, the 
body of a cow (wish horns and disk) ıs attached 

However this may be, without sugh a reference toome 
particular part of the constellation it is abvious that the 
stretched cord must yhave*had a most indeterminate 
direction a ies 

In ordet to leave no stone unturned in attempting to 
explain this desciiption—supposing it to represent an 
undoubted fact of observation, thgre is another possible 
interpretation of the word a which we may consider 
The amplitude of the temple beg 73° N of E , shows 
conclusively that we cannot be dealing with the meridian, 
but may we be dealing with the most eastern elongation 
of the star ın its Journey round the Pole? 

I have inquired into this matter for the time of the last 
burlding of the temple in the time of the Ptolemies, and 
find that the amplitude of the temple, instead of being 
73°, would have been about 70° It seems probable, then, 
that this interpretation will not hold, and ıt may be further 
stated that, ın the case of a star at a considerable dis- 
tance above the horizon, the stretching of a cord ın the 
building ceremonial — the “ ausspannung der strickes,” as 
the words fzt-ser are translated by Dumichen—would 
really have been no stretching of the cord at all, fo. the 
star being many degrees above the horizon, an®ther 
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the wooden peg and the haftdle of tif *lub’} I hold the 
rope with Seshetas my glance followe the tSurse of the 
stars ,» my eye is on Masyet [that 1s, the ‘ Bull’s 
Thigh constellation,’ or Great Bear], (mmeas theepart gf 
tıme of the number of the hour-cloek) , I establish the 
corners of thy house of God” And in another place 

“I have grasped the wooden peg, I hołd the handle of 
the club, I grasp the cord with Sesheta, I cast my face 
towards the course of the rising constellations, I let my 
glance enter the constellation of the Great Bear {the part 
of my time stands in the place of his hour-clock), I 
establish the four corners of tny temple” 
tion is Brugsch’s The phrases in brackets are ın- 
terpreted differently by Dumuchen, who translates 
them “Standing as divider of trme*by his measuring 
instrument,” or “representing the divider of gute (z e the 
god Thot) at his measuring mstrument” The word 


The transla- «+ 


. 
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merech or merchet, ın which Brugsch suspects hour- or ¢ 


water-clock, does not occur elsewhere 

In this case, seeing that the temple les with its axis 
very nearlv noith and south, as I determine@ by my own 
(magnetic) observations, the stretching of the cord was 
certainly in or very near the meridian, and it®may be 
remarked that in the naos there 1s an opening in the 100f, 
over the side of the second or third door from the 


, Sanctuary, and inclined at an angle of 40° (unhke any 


| other opening that I have seen in the roof of any. 








method must have been employed, and in all probability 
would have been distinctly referred to in the careful 
statements of the ceremonies which exist 
I think, then, that we are perhaps justified in discussing 
«this possible explanation, espetially as rising stais are 
referred to Wenowcome to considerations of a different 
order The inscription which we have quoted is put into 
the mouth of the Emperor Augustus, though he never was 
at Dendefah ° 


This suggests that the temple built ın the time of 


Augustus carried forward the aceount of the old founda- 
tion There is evidence of this The constellation of 
the Thigh neither rose nor set in the time of Augustus—it 
was circumpolar The same statement may be made 
regarding the restoration in the time of Thotmes III. So 
we ate driven to the conclusion that if we regard the 
inscriptigg as true, 1t must refer to a time preceding the 
reign of Thotmes 

Edfu —A reference to the same constellation (the 
Thigh}1s also made in the account of the ceremonial used 
at the laging of the foundation-stone of the temple at 
Edfu The king’s glance was directed—in the case of 
the building of that eemelg—to the Z/zg%, but no precise 
reference to any star or to any point g% 1s givene 

As before, I give the full translation of the inscription,? 
remarking that the last 1estoration was*made BC 237-57 
The kings represented as speaking thus ‘I have grasped 

I Quoted from Nissen 
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Fig 3 —Another form of (ge constellation of the Thigh (From Brugsch ) 


Egyptian temple), which may haye been used to ob- 
serve the transit of some paiticula: star The angle 
I was not able tf determine with absolute accuracy, as 
the vertical circle of the theodolite I had with me was 
out of adjustment 
Taking the latitude o 
angle of 40° to be not far from the truth, the North Polar 
distance of thé star observed would be 15° 
This satisfies within a degree or so—and this 1g as 
near as w@can get till morb accurate observations have 
been made on the spot-—-Dubhe, the chief star in the 
Great Bea in the time of the Ptolemies 
I may here remark that, so far as I Know, Edfu 1s the 
only temple in Egypt on the meridian If therefore, it 
were used, as on my theory all othér temples were, it 
could only have picked wp the light from each of the 
soatherly stars, as by the precessional movements they 
were brought into vaibility very neal the southern 
horizon 
In this respect, then, it 1s truly a tensple of Horus, in 
relation to the southern stars—the southern eyes of 
Horus But gt was not a sun-temple in the sense thet 
Karnak was one , and if ceremonies were performed for 
which light was required, perhaps the apparatus referred 
to by Dupuis (vol 1 p 450) was utihzed He mentions 
that in a temple at Heliopolis, whether a solar temple or 
not 1s not stated, the temple was flooded all day long 
with sunlight by means of a mnror Ido not know the 
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authorities on whicl¥eDupuis fSunds his statement, but I 
have fio doubt that A is amply justifiet, for the reason 
that doubtless all. theansciiptions in the deepest tombs 
weie wade bY means of reflected sunlight, for im all 
freshly-opened tomb? there are no traces whatever of any 
kind of combustion hating taken place even in the inner- 
most recesses o strikingly evident is this that my 
friend M Bouriant, while we were discussing this matter 
at Thebes, laughingly suggested the possibility that the 
electiic leht Was known to the ancient Egyptians 

With a system of fixed mirrors inside the galleries, 
‘whatever their length, and a movable mirror outside to 
follow the course of an Egyptian sun and 1eflect its 
beams inside, at woyld be possible to keep up a constant 
iluminatign m any part of the galleries, however remote 

Dupuis quetes another statement that the greatest pre- 
cautions were taken that the first rays of sunlight should 
enter a temple (of course he means a solar temple) 

J NORMAN LOCKYER 


(To be continued ) 
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ON THE NUMBER OF DUST PARTICLES IN 

THE ATMOSPHERE OF VARIOUS PLACES 

e IN GRET BRITAIN AND ON THE CON- 

. TINENT, WITH REMARKS ON THE 

RELATION BETWEEN THE AMOUNT OF 

DUST AND, METEOROLOGICAL PHENQ- 
MENA —Part II! 


IS paper contaifts the iesults of the observations 
made on the dust of the atmosphere*at various 
places in 1890 These observations were made by the 
author at the same stations, and about the same dates, as 
those mde ın 1889, and given in Part I of this subject, 
read before the Society on February 3, 1890 
At Hyères, in 1890, the highest number of dust particles 
observed was 15,000 per cc, with a wet Bulb depression 
of 5°, the atmosphere at the time being very thick The 
lowest was 725 per ¢c, with a wet bulb depression of 9° 5, 
when thé air was very clear i 
At Cannes very few observations were made on this 
occasion The numbers varied from 1275 to 2850 per c c 


_ The wind during the time was always northerly 


At Mentone the numbers varied from 26,000 per cc 
when the wind was from the town, to about goo per cc 
when ıt was from the ‘mountains, with a wet bulb depres- 
sion on both occasions of 34°, the air,was cleat with the 
lower number and thick with the higher 7 





At Bellagie, when the wing was southerly—that 1s, from ' 


the inhabited districts—the number of particles was great, 
~ on one occasion as high as 20,000 perce But When the 
wind blew from the north—that 1s, from tge direction of 
the Alps—the number fell as low as 600 perec on one 
occasion With the low nambers the an was clear, 
whereas with the high nymbers there was alwys a good 
deal of hazé, though the air was dry 
All the observajons made at Baveno were made while 
the wind blew from the inhabited areas, and the air was 
never clear, alth@augh on some days it was very dry 
The highest number observed at this station was 16,000 
per cc, and the lowest 2000 pêt cc 
The observatiens made at the Rigi Kulm from May 
15 to 20 are then discussed There was a marked 
difference in the appearance of the air on this occasion 
compared with What was seen on the first visit During 
the previous visit the weather was generally fine, and the 
dir had that crisp clearness,which gives th® hard outline 
and crude colouring one generally associates with Swiss 
scenery , whereas on the second visit the air was remark- 
“ably thick and heavy . 
T Abstract of a Paper read before the Royal Society of Fdinburgh on 


January 4, by John Aitken, F RS Communicated by permission of ghe 
Council ofthe Soctety 
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The highest number observed on the frst visit to the 


Rigi was not much over 2000 per cc, while the number 
was as high fs 10,000 on the second The same 1eMtive 
condition of:mpurity existed at the lowlevelalso On the 
first ocgasion the number at the level of the lake varied 
from 600 to 300q per cc, wheieas on the Second, visit 
they vaied from 1700 te 18,000 per cc Roughly 
speaking, there was*aboyt tour times the am®unt of dust 
m 18go there was in 1889 and the air was abeut four 
times as thick K 

On the way up the Rigi the air waggtested at the level 
of the lake and found to kave about 11,000 particles per 
cc There was a very thick haze at the time, through 
which the mountains loomed darkly This thickness 
was evidently nat due to humidity, as the wet bulb showed 
a depression of 10 degrees This very thick haze was 
therefore due to fairly dry particles of dust Onarrivying 
at the top of the mountain in the afternoon, the air was 
tested and found to have slightly over 4000 particles 
perce 

During the first four da~s of the second visit to the 
Rigi Kulm the air was very thick and the number of 
particles great The mucn greater thickness of the air 
on the occasion of the second visit.was evidently due 
to dust, as the humidity ot both occasions was about the 
same | The air on the dars when the number of particles 
was geat was very different from anything previously 
observed at this station On the first visit the air was 
clear and bight, with only a thin haze between the 
observer and the distant mountains, whereas in 1890 a 
dense haze hung in the atmosphere, so thick that towards 
sunset the lower slopes of Pilatus could scarcely be dis- 
tinguished It looked as if a veil had been hung up 
between the observer and the distant scenery Some 
time before sunset this aazy veil became colowed by 
the rays of the setting sun Its upper limit was well 
defined ın the eastern sky at an elevation considerably 
above the highest of the Alps At sunset this dusty 
impurity became still more apparent as the eaith’s 
shadow crept up its lower edge Though the sky was 
cloudless, so dull was the setting sun, that ıt looked more 
like a harvest moon than the orb of day So feeble were 
its rays after penetrating the thick haze, that they could 
produce no direct red light on the mountains, while much 
diffused light was reflected by the dust-laden an 

During this second vist there was an opportunity of 
testing the supposed infl.ence of thunderstorms mm de- 
positing the dust in the arfhosphere On one of the days 
of this visit a violent thunderstorm raged to the east, 
south, and west during most of the afternoon, andın the 
evening ıt came over the Rigi Kulm So near was the 
storm that the flash anc crash of the thunder seemed 
simultaneous The tests were therefore made in the very 
air in which the lightning discharges weie taking place 
During the day, and before the storm approacked, there 
were neaily 4000 particles percc inthe ar At6pm, 
when the storm was neai the number fell to 3000 , and at 
7 10pm, when the storm was nearly over, the number 
was as low as 725 percc These figures seem to support 
the supposition that thunderstorms purify the air, and 
if anyone who was a beuever in the purifying influence 
of these storms had been on the os of the mountain 
next day, his opimion would have been confgmed by 
the greatly improved appearance of the atmosphere 
after the storm The thick veil which had hung m 
the atmosphere for at least four days was gong and 
the distant mountains looked clear and distinc&é Even 
Hochgerrach, which is apout 70 miles distant, was quite 
distinctly seen during the whqjeeda? , and the number 
of partioles fell to 400 per cc 

The question—Was the decrease in the dust, and the 
improved appearance of the atmosphere on this occasion 
due to the thunderstarm?—is then dliscussef 
shown that this conclusion is extremely doubtful It 1s 
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It is ® 





è 
* pointed out that the violent down-rush of air produced by 


a heqvy hatl-shower at the time would bring down the 
purer upper air to the ‘place of obsefvation, so that the 
air tested at 7 109m was not the same as that tested 
previously, byt was air from a higker and purer steatum 


e The purifying influence of the down-rugh of air in this | 


case was not, nearly eso gfeat as was observed in the 
heavy rainfall on the Eiffel Towew recorded in Part I 

By mitiday of the last day of the visit to the Rigi Kulm, 
the air again became very much hazed, and the number 
of particles rose t® about 10,00@ per cc On descend- 
ing the mountain, the air was gain tested on this day, at 
the level of the lake, at 3 pm Here the number was 
alittle over 10,000, or very much the same asit was when 
tested on the way up Its humidity wag also the same, 
and it had the same thick appearance 

Just when on the point of finishing the tests at the 
level of the lake, ıt was obseived that the numbers were 
becoming unsteady and were falling The tests were 
therefore continued for a considerable time longer, when 
it was found that the dust particles, which at first were 
10,250 per cc, gradually decreased to 1700 per cc , a 
most unusual expe1ience, and one which might have 
shaken our confidence in the dust counter, had it not 
been noticed that this decrease in the dust was at the 
same time accompanied by a rise in the temperature,of the 
air, and by a decrease in its humidity When the tests 


were begun, and the number of particles was great, the ' 


temperature was 71°, and the wet bulb was depressed 11 
degiees , but when the amount of dust was small, the tem- 
perature had risen to 74° 5, and the wet bulb depression was 
as muchas 185 degrees These observations all show that 
1n a very short time there had been an entire change of the 
air at the place of observation This result 1s shown to 
have been produced by the local wind, which at first blew 
in from the lake, changing by the upper part of the 
current striking the nearly perpendicular face of the 
mountain, curving downwards, and then blowing out 
towards the lake, thus bringing a purer upper air to the 
place of observation After a time the down-blow 
ceased, and the wind at the level of the lake returned to 
its original direction After the wind had blown a short 
time off the lake, the number of pauticleS rapidly ın- 
creased, and became slightly higher than it was at first 
The temperature and numidity also returned to nefr ther 
original readings 

The Rigi Kulm observations show the daily maximum 
of dust very clearly On all thefdays, except one, the num- 
ber of particles was least ın the morning, and increased 
greatly as the day advanced, owing to the ascent of valley 
air on the sun-heated slopes of the mountam The im- 
pure air had generally arrived at the mduntain top before 
midday, and by midday the numbet was generally three 
times greater than ıt was 1n the morning 

Observations were also made on one day on Pilatu 
Kulm Dung the whole day the mountain was covere 
with cloud On this occasion te numbers were found to 
be very unsteady, varying greatly m short intervals 
The highest rgading was 1275 per cc, and lowest 625 
perce 

The result of an investigation into the cause of the 
difference observed in the air of Switzerland on the two 
occasion@ 1s then given It 1s shown that during the 
days of the first visit the upper air circulation was 
generally from the south, and was pure, as ıt came from 
the urfinhabited area of the Alps, while during the first 
days of #he second visit the general air circulation was 
northerly—that is,*from densely inhabited and polluted 
areas While this northfwy circulation continued, the air 
was thickly hazed, and the number of particles was great 
On the morning of the day of the thynderstorm already 


æ referred to, the wind had changed and begun to blow 


It had also 
But though 


freshly from the South, at the St Gothard 
changed to south on the Santis and Rigi 
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the wind had begun to blo# from a gin® direction in the 
morning, ıt was evening before the pare air "Arrived at the 
Rigt elt was at the meeting area .of the lower impute 
northerly air with the upper puie southerly thay the 
thunderstorm took place The storn® began to the south, 
where the currents first met, ands travelled northwards 
as the pure south wind drove the north@rly gir before it 
The sudden drop in the number of dust particles in the 
storm may therefore possibly have been due tê the arrival 
of the pure southerly air Tire 

The day after the storm the southerly wind continued 
to blow, the air became very clear, and the number* 
of particles fell practically as low as was observed on the 
previous visit, while the air had much the game clear ap- 
pearance it had on that occasion ft would thus seem 
that the clearing of tha atmosphere on this* occasion, 
though at first sight 1t may have appeaied to have been 


caused by the thunderstorm, was in reality caused by a, ° 


change in the circulation of the air The clearing would” 
thus appear to have been due, not to a clearing of the 
dust out of the arr, but to a change of the añ itself e 
The observations made onen Nevis and at Kingarr- 
loch, for July 1890, are then discussed, and a corfiparison 
made of the variations m the amount of dust at high and 
low levels The observations made at Kingatrloch in 
1890 confiim the conclusions arrived at in, Part I, that 
the air at this station has most dust in ıt when the wind e 
blows from the east, south-east, and south—that js, from 
inhabited areas—and less when the wind ®lows northerly 
—that 1s, from uninhabited areas Some very remark- 


able exceptions to the latter conelusion were, however, : 
observed On a number of days when the wind was ° 


northerly the number of particles rose hign at some hour 
of theday On exammung into the cause of the excep- 
tional readings with northerly winds, it was found that 


| they almost always occurred when the isobars over ow 


area were irregular and the general circulation in a 


*confused condition, and blowing in different directiofs at 


different stations at no great distances from each other“. 
It 1s suggested that under these conditions untformtty m 
the air cannotbe expected, that, while testing in a northerly 
wind, it may be southerlf air that is being examined In 
confirmation of this 1t1s shown tbat whenever the general 
air circulation over our area was mixed and iregular, high 


numbers were also observed at some timg of the day on - 


Ben Nevis ý 

An examination of the numbers of dust parucles shows 
that there was much less dust in 1890 than m 1889 The 
nurabers in 1890 fell very low on many days, and extremely 
low on a few days The lowest number qbserved was 
165 per cc This numbef is much lower than any 
previousdy observed at any low-level station Associated - 
with the small amount of dust was an exceptionally low 
temperature July of 1890 will long be remembered as 
one of the most inclement, experrenced for many years, 
being coldg wet, and windy 

A comparison 1s made of the’amount of dast at Kin- 
gairloch and Ben Nevis Although thereis a considerable 
resemblance between the figures at thé two stations, yet 
the likeness ıs not very close This igowing to the daily 
maximum of dust which takes place at high levels on most 


, days , also to the effect of the wind on the amount of dust 


nof being the same at high and low levels, and further, 
the directions of the winds are not always the same at both 
stations Asa rule, there was much less dust at the hgh 
station than at the low one and when t®e dust increased 
at the low station it also generally increased at the high 


bd 
one, and vce@ersé These rules, however, are not withowt . 


exceptions Sometimes the fower air was purer than the 
upper, this happened when the wind blew from a pure 
diregtion low down, while it was from the east or south» 
onthe Ben Mr Rankin has shown, from an extensive 
series of observations at the Observatory, that the south, 
south-east, and east winds bring the most impuie air to 
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» the Ben—a conglusién a keeping’ with the result obtained 
o o 


at low level 
It ıs concluded fromethe obsers ations that high wieds 
reduce te transparency of the air In Part I this con- 
tlusion ıs indicated, andthe observations of 1890 confirm 
it Itis pointed outthat whenever the wind was high, the 
air Was undulyethic® for the number of particles and the 
humidity This is thought to be due to high winds carry- 
eing large partitles, and mixing the lowe: stratum of 1m- 
* pure air with thè purer upper an The inequalities in 
the density of the different paits of the air produced by 
imperfect mixing will also reduce its transparency 
The Alford observations for 1890 show that the air was 
occastonally purer and, the maximum a httle higher in 
that year than on the previous visit Whenever the wind 
blew from thé seuth, it brought polluted air to this station, 
‘as it came from inhabited areas, and when the wind was 
& 
northerly the air was pure The number of particles was 
as low as 127 perce with a north-west wind, while it 
was as high as 6800 per cc with a south wind 
An &scent of Callievar was made in 1890also On the 
first visit the air was clear, andthe Cairngorms and Loch- 
nagar were clearly seen The number of particles was 262 
percc, and rose in the afternoon to 475 per cc , but 
on the second visit the air was thick, and only a faint out- 
line Of the Cairngorms was occasionally seen, while Loch- 
nagar was quiteinvisible The number of particles was 
710, and rase in the afternoon to 1575 per c.c 
The aly on this Bccasion was very irregularly hazed, not 
being equally transparent ın all directions One mass of 
afr darkened the view to@he west, passed over the hill-top 
gnd darkened te view to the east Before thia :mpure 
mass of air arrived at the hill-top the number of particles 
was 710, while it was passing the number rose to 1575, 
and afte: ıt had gone east the number fell to 1050 per cc 
During these observations the humidity 1emained con- 
stant The variations ın the transparency were therefore 
» due to variations in the amount of dust 7 
* The condition of the an during the exceptionally warm 
» February of 1890 was tested at Garelochhead on the 27th 
- ofthe month Previous to that date the weather had 
been very warm, temperatures of 5d and 60” having been 
frequently recorded in our area, and even 64° was 
observed ın more places than one The result of the 
tésts showed the asto be remarkably full of dust During 
the visit to this station in the end of January 1889, the 
maaimum number of paificles observed was 2360, and that 
was the only occasion on which it was ovgr 1000, whilst 
on the first day of the second visit the smallest numbe? 
observed was 7250, and other readings gave nearly 10,000 
During this warm period the air was always impure, and 
had much the same appearance as it had on thee27th 
The cause of this great amount of impurity was the pre- 
sence of an anticyclone lying over Europe, giving rise to 
southefly winds over our aiea The local winds were, 
"However, very light and mixed, and there was no General 
circulation of the air, the dust impurities therefore 
accumulated, and, as.the figures show, became very great 
On the 28th, the day after the air was tested, a depression 
appeared off the north of our islands, and the 1sobars 
were closing in and westerly winds were beginning to 
blow With this change the dust*began to fall, and was 
e as low as 1750 pet @c on the 28th 
the isobars closed ın still further, the winds freshened, 
and the dust fell to 51 per ce, or 349 of what it was on 
February 27 Durihg the 3rd, 4th, and sth, the wind 
remained in the north-west, and the amount of dust was 
very*small ° 
© Certain relations between isobars and dust are pointed 
e out With regular isobars for westerly and northerly 
wntds the air 1s pure, and the closer the :sobars the purer 
is the air , whilst 1sobars for southerly or easterly winds, 
even though close, do not indicate pure air From these 
facts it 1s Shown that an estimate of the amount of dust on 
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any day can be made from an examination of the weather 
charts made on and previous o the day selected 

The relation’ betweeh the amount of dust and the 
temperature 1s discussed, withthe view of ffiding whether 
the observations made ine 18yo confirm the conclusion 
arrived at from the previous records That concfusion was 
that a great amount of dust incréases ghe day, tempera- 
ture and checks the f&ll gf gemperature at night The 
records of temperature and radiation made at Kingaffloch 
in 1890 are of no value, owing to the weather being 
always under the influenceof cyclones, # that there was 
an absence of clear skies, an@ the temperatures were re- 
gulated by what the winds brought, and were but httle 
mfluenced by local conditions But, as already stated, 
the dust at this stamon was exceedingly low in 1890, and 
the temperature was also excentionally low 

The Alford observations, however, are not open to the 
same defect, as the weather was suitable for the purpose 
These observations point to tue same conclusion as that 
arrived atin 1889 The highest maximum temperatures 
were recorded on days of Ligh dust, and the lowest 
mintmum when the dust was at a minimum 

The observations made at Garelochhead also support 
the same conclusion Towards the end of February the 
amount of dust was great, and from the meteorological 
1eport it,will be seen that tne temperature was above 
the mean, and was frequently very high Again, when 
the westerly winds swept away the great impuiity, they 
brought with them a high mean temperature But after 
the winds ceased to blow, the pure air brought to our 
area by them seems to have allowed 1adiation to act 
freely, as the air then rapid], cooled, and the tempera- 
ture became exceedingly lo», as much as from 8 to 
11 degrees below the mean in-some stations in Scotland 
The Ben Nevis observations show that during this ex- 
ceptionally cold period the an was remarkably free from 


dust 
a 





JOHN COUCH ADAMS 


It ıs with deep regret that we record the death of Prof 
Adams, who will always hold an eminent place in 
the history of astronomical science As he 1s included 
in the hst ‘bf our “Scientific Vorthies,” we have already 
given an account of his caree: (vol xsaiv p 565) Itis 
only necessary for us now, therefore—as in the case 
of Sir George Airy—to note some of the leading facts of 
his life and work 
He was born at Lidcot, near Launceston, in Cornwall, 
on June 5, 1819 He receiveu his early education at the 
village school and at Devonport, where he gave evidence 
ofhis remarkable faculty for mathematical and astro- 
norucal study In October 1839, he entered at St 
Johg’s College, Cambridge, and in 1843 he graduated 
as Senior Wrangler and first Smith’s Prizeman, becoming 
shortly afterwards a Fellow dnd tutor of his College 
Both before and after taking his degree he was fascin- 
ated by a problem which was at that time prafoundly in- 
teresting astronomers—the icregularities shown by the 
planet Uranus in its motion Its orbit dyffered from the 
elliptic path which an undisturbed planet would have 
pursued , and as the deviations could not be expMined 
by the influence of the other known planets, it was 
supposed that there must be a more remote planet which 
had not then been observed To the search for this fn- 
known planet Adams devoted all the energies d? his 
mathematical genius, and everyone knows the brilliant 
success with which his labours wesetrowned His solu- 
tion was communicated to Prof Challis in September 
1845, and to the Agtronomer-Royal in the following 
month We need only refer to the facts that sigular 
work was done in 1846 by Leverner, th&t the French 


| astronomer’s results,ginlike those of the English invegp- 
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gator, were at once made known, and that on Septem- 
beg 23, 1846, the planet Neptune was found by Dr Galle, 
of Berlin, on the ba’is of Leverrier’s elements Adams 
and Leverrrer*rank as joint discoverers, and, as such, 


they receiged on February 11,1848, the gold*medal of . must have been as ear.y as the year 1832, for already m‘ 


so satisfactory that he Regotiated the cancel of Fitchs + 


mdentures, took him into his sofe employ, and*tramed 
hir? for the kind of work he wished hem to execute We 
i have not ascertamed the exact date of tis evémt, bet it 


the Royal Astrenomical Society ‘Some members of ; 1834 he was a contributor to the Botantcal Magazine, 


Adams's college, 1a ordér to mark therr sense of the im- 
portance of his achievement, waised a fund, which the 
University accepted, for the founding of a prize, to be 
called “The Adams Prize,” to be awarded every two 


years tothe auo: of the bew essay on some subject of | 
pure mathematics, astronom,or other branch of natural | 


philosophy In 1851 he was elected President of the 
Royal Astronomical Society, 

As he did not take orders, his FelloWship at St John’s 
expired in 1852, but he continued to reside in the College 
until 1853, when he was elected to Pembroke In 1858 
he was appointed Professor of Mathematics at the Uni- 


versity of St Andrews, but he held this office only | 


during a single session He became the Lowndean 
Professor of Astronomy and Geometry, at Cambridge, 
m 1859, m succession to the late Prof Peacock, and 
retained this position during the remainder of his life 

Meanwhile, he had been carrying on many important 
investigations , and, until ill-health disabled him, his 
labours were never seriously interrupted  Ņoremost 
among his later achievements were the results of his 
researches on the moon and on the theory of the Nov- 
ember meteors In 1866 the Royal Astronomical Society 
awarded him its gold medal for his lunar researches 
He had succeeded Prof Challis as Director of the 
Cambridge Observatory in 1861, and in 1884 he served 
as one of the delegates for Great Bitam at the Inter- 
national Meridian Conference at Washington 


For about a year and a half before his death, Prof : 
Adams was too ul to do as much work as he had begn ' 


accustomed to do, and during the last ten weeks he was 
confined to bed He died on the morning of January 2? 

He was a Fellow of the Royal Society, and of the 
leading foreign scientific bodies , and honorary degrees 
were conferred upon him by his own University and by 
Oxford The post of Astionomer-Royal was offered to 
him by the First Lord of the Admuralty in 1881, on Sn 
George Airy’s retirement, but declined by him on the 
ground of age , 
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Ld 
WALTER HOOD FITCH 


IS talented botanicals artist, whose name appears 
in almost every illustrated work of importance on 


TE 


botany or horticulture that was published in this country ! 


during the half-century from 1835 to 1885, expired at 
his regidence at Kew onthe 14th inst , after seveial years’ 
indisposition, in which mental and physical decay were 
combmed The deceased was 75 years of age, and his 
whole lfe from early youth had been devoted to botanigal 
drawing and painting , and his reputation was so high 


and so workl-wide that it 1s unnecessary to say much on ' 


this point Nevertheless, some particulars of the work 
of aman who agcomphshed so much and so well may be 
interesting to many persons who only know his work 
Of Stotch birth, he was apprenticed, while still very 


young, to the designing department ın a manufactory of + deliver it 
fancy cotton goods at Paisley Here his natural aptitude ' 
for drawing developed so rapidly and to such a degree | 


as td indicate that he possessed talents of no ordinary 
kind, and his ngme_soon became known outside of the 
factory By some mhéins he came under the notice of a 
friend of the late Sir William Hooker, and ‘he, knowing 
that the latter was in need of a draughtsman, strongly 
recommended him to try the youth’s capabilites Sır 
William Hooker, at that time Regius Professor of Botany 
ag Glasgow, acted on this suggestien, and the result was 
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and he contmued his connection with ehis long-lived 
| periodical down to 1878, having during this period 
drawn and hthographed some 3000 of the plates 
first his initials did not appear regularly on*the plates, 
but, on reference to the volume for 1837, ıt may be seen 
that ıt was practically all his, and that he had already 
become an efficient botanical draughtsman The same 
year (1837) the first volume of Hapker’s “ Icones Plant- 
arum” was published, and although Fitch’g name «does 
not appear, we haveeother evidence that he was the 
artist 
works of his first patron, but also those of his son, now 
Sir Joseph Hooker, as well as those of numerous other 
public and private persons The fertihty of his pencil 
was equalled by its facility, grace, vigour, and bolfness , 
and his colouring was usually rich, and full, and truthful 
| It ıs true that most of his work does not exhibit the 
| finish and minute detail characteristic of the master- 
pieces of the productions of the few othe: botanical 
artists with which comparisons could. be made” In 
1841, Sir Wiliam Hcoker was appointed Director of 
the Royal Gardens, Kew, Fitch accompanying him, and 
residing there until his death Ast Kew he fgunel full 
scope for his powers, and notable amongst the numerous 
productions of his best days aiéthe magngficent elephayt 
ı folio plates 1epresenting various stages of the develop, 
ment of the Mictorza regza as cultivated at Kew and 
' Syon House, the plates of Sir William Hooker’s nume- 
rous works on ferns, of Sir Joseph Hookef’s “ Botany 
of Sir James Ross’s Antarctic Voyage”, and his “ Ius- 
trations of Himalayan Plants and Himalayan Rhodo- 





In short, he not only illustrated all the numeroug® 


\ 


. 


. 


Ates 


dendrons” } of Howard’s “ Quinologia’ of Bateman’s °° 
“ Odontoglossum”, of Welwitch’s “West African * 


Plants”, of Speke and Gzant’s “ Plants of the Upper 
' Nile” , and of Seemann’s “ Botany of the Véyage of the 

Herald” Examples of his later work are to be found mn 
' Elwes’s “ Lilies,” and the botany of Salvin and Godman’s 
; “ Biologia Centrali-Americana,” the latter the last ım- 
portant work he accomplished As aight be imagined 
i fiom the amount of work he did, Fitch wielded the 
; pencil with remarkable rapidity’ and freedom, and one 
' could not but admire the way in which he stood up and, 
free handed, guided his pencil over the stone without 
! any preliminary draw ng Botanical drawing, however, 
is not a very lucrative profession, and therefore not hkely 
to atfact persons of great attamments, but when Fitth 
1 became ineapacitated through failing health, his merits 
were sẹ far recognized as to gain him a Civil List pen- 
sion, on the recommendation of the Earl of Beacdnsfield 
| of £100 a year 
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NOTES @ 


MARCH 17 1s the date fixed for the Bakerian Lecture of the 


a’ 


. 


Royal Society, and Prof James Thomson ıs to be invited to « 


The Croomian Lecture 1s to be delivered on March 
24 by Prof Angelo Mosso, of Tuun, the subject being “ The 
' Temperatuie of the Brain ” 


kd 
Ar the Council Meet:ngeof the Royal Socrety on thë arst 
mst , no fewer than ten deaths were announced, seven of the 
deceased having been Fe.lows of the Royal Society, and three 
Foreign Members Taxing into account that the average 
number of deaths fo. the whole year is fifteen, such a list for a 
single month is quite extraordinary 


. 
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PHYSIOLOGICA saene has ae a severe loss by the 
death of Dr Ernst von Brucke, the well-kndwn Professor of 
Physiology, at the Universtty of Vienna He died at Viennf on 
„Jantary $, in bis sevengy-third year He was a pupil of 
Johannes Muller, and mage many contributions of first-rate 
importance to the study of physiology 


d 


WE regret # have to irecord the death of Mr Thomas 
* Roberts, F GS,%fSt John’s College, assistant to the Wood 
wardian Professor of Geology at Cambridge He died on Satur 
dey last at the age of thirty-five Mr Roberts obtained a first 
class in the Natural Sciences Tripos, Part I , in June 1882, and 
in the second paitsof the same Tripos for geology in June 1883 
He also won the Sedgwick Prize for a geological essay in 1886 
e Prof Hughes, ufhis annual reports tohe Senate, often alluded 
fo the value of the services rendered by Mr Roberts to the 
students of his classes 


. THE Sydney papers announce the death of Sir Wilham 
Macledy, who did much to promote an interest in science 1n 
New South Wales It was mainly through his efforts that the 
Linnean Society of New South Wales was founded, and on 
many occasions he acted towards ıt wath splendid liberality 
The bulding ın which it meets was erected at Sır William's 
expense This building he transferred to the Society with the 
lease of the land on which it stands, giving at the same time, by 
way of endowment, % mortgage of £14,000 bearing interest, at 
the rate of 5 per cent per annum He provided an excellent 
réference librarygand equiped the rooms with fittings, furniture, 

“and apparatus for scientific research According to®a speech 
delivered by one of the presidents, and quoted by the Sydney 
Moi ning Herald, he also bore the greater part of the expenses 
of the Society’s publications, supplied the salaries of its officers, 
and “furnished its specialists with abundant funds for their im- 

Besides, he was the chief 


# instrument in obtaining the Soctety’s Cnarter, and he arranged 
e. to bequeath the sum of £35,000 for the establishment of four 


+ Linnean Fellowships * 


of the annual value of £400 each 

In 1874, Sir Wilham Macleay bought And fitted out the barque 
Chevert for a scientific eapedition to New Guinea, and he was 
thus enabled to get together a very valuable collection of natural 
history specimens, wiach now fogm an important part of what 1s 
known as the Macleay Mugeum of Na ural History, presented 
by him to the University of Sydney. In addition to his collec- 
tion, which was estimated at £23,000, he gavê to the Universit 
6000 to provide, for the salary of a curator 

* 


THE facts relating to the electiical transmission of power 
from Lauffen, on the Neckar, to Frankfort, a distance of aboat 
110 Enghsh miles, have now been made know: They have 
been established by means of elaborate tests applied by a jury 

* of experts under Prof Weber, of Zunch When 1m horse- 
power was taktn fiom the nver, the amount received at Frank- 
fort through the wires ‘was about 81 korse power, showing an 
efficiency, in spite of all possible soarces of loss, of 72% per 
cent Prof Silvanus @hompson, who has called attention to 
these striking facts, points out that if 1s now only a question of 

. means whether, at the Chicago Exposition, there will be 3 
transmission through ‘wires of 1000 horse-power taken from the 
Falis of Niagara 


AN Electrical Eafibition was opened at St Petersburg on 
January 23 by M Vishnegradski, Minister of Finance, who 
“was * accompanied on the occasioa by M Durnovo, Minister of 
the Interior, and a number of distinguished persons The 
Fiaance Minister, ın addressing those present, traced the pro- 
gress that had been made ın electro-technical knowledge during 
the last twenty years, and dwelt upon the value of the present 
Exhibition for students of electricity The Ministers and the 
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other personages then proceeded-to visit the different sections 
The Exhibition, is said to be of a varied and interesting 
character, displaying many different kinds of machines at work. 


ACCORBING to the Amemcan journal Electricity, the plans 
and specifications fot the construction of the conduit system 
and subways in which fhe elec:ric® conduetors, at the Chicago 
Exposition, are to be carrie through the grounds to pe dif- 
ferent buildings have been issued by the construction depart- 
ment of the World’s Fair The specifications call for the com- 
pletion of the work by Apni" 15 1892 The total length of the 
subway 1s about 4500 feet The larger portion of the conduit 
wul be 8 feet and 4 inches scuare, and will be built of the 
best seasoned pine è The conduit is to have two linings, the 
outer one consisting of 2inch tarred plank Between the 
linings will be a concrete mixture of cement, plaster, and sand. 


THE Kew Bulletin for January opens with some most inter- 
esting notes, by Mr J G Baker, F RS , on Agaves and Arbor- 
escent Liliaceæ on the Riviera M: Baker went in November 
last to the Riviera, chiefly for the purpose of studying these two 
groups of plants, which grow there in quantities in the open alr. 
The number also contains accornts of the Cape Town Botanic 
Garden and the Gold Coast Botanical Station 


THE first appendix of the Kew Bulletin of the present year 
cansists of a list of such hardy kerbaceous annual and perennial 
plants, as well as of such trees and shrubs as matured seeds 
under cultivation in the Royal Gardens, Kew, during the year 
1891 These seeds are availa'le for exchange with colonial, 
Indian, and foreign Botanic Gardens, as well as with regular 
correspondents of Kew The seeds can be obtained only in 
moderate quantity, and are not sold to the general public No 
application, except from rema.e colonial possessions, can be 
received for seeds after the end of March 


THE Woolhope Club has voted £10 towards defraying the ex- 
penses connected with the course of Oxford University Extension 
lectures, now being delivered in Hereford by Mr C Carus- 
Wilson, on the ‘Outlines of Geology” It is satisfactory to 
note this instance of a local Club making use of the facilities 
offered by University Extension for giving to its younger 
members the opportunity of sbtaiming systematic training m 
geological knowledge The I:beral-minded action of the Wool- 
hope Club might well be followed by other Societies throughout 
the country if they are satisfied of the lecturer’s capacity 


WITH reference to Prof Rey Lankester’s communication on 
‘Science in Japan” (p 2563, and especially to his remark 
that ‘‘ English, indeed, appears to be the official language of 
the Impenal University, Tokyo,” the followimg extract may be 
found interesting Itis taken from*the preface to an @nglish 
translation of a Japanese te t-book of elementary geometry, 
based on that ofthe Associatidh for the Improvement of Geo- 
metrical Teaching, and compiled by Prof Kikuchi, of the 
Imperial University, foruse ic the ordinary normgl and middle 
schools. ‘‘ In some schools, text-books in English are in use in 
all the classes, in others only n the higher chasses My object 
m making this translation 1s to supply a text-book in English 
for use in such schools uniform with the Japanese text-book, so 
that the scholars may pass from one to the other without any 
trouble ’ ° 


Jupcine by the contents of a short paper read 1@tently 
before the Linnean Soctety, and the disgussign which followed, 
there 1s an 1ateresting field for scientific vestigation amongst 
the ticks (Zxodtde) which are to be found in some parts of 
Jamaica and other poftions of tropical America These un- 
desirable Acarina appear to hzve been introduce@to Jamaifa with 
cattle from the mainlagd They are most prevalent, therefore, 
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in districts where cattle-rearing’ts the principal industry Their 
ma®imum appearance depends very much onethe season and 
other circumstamces not yet fully worked out In tropical 
countries nearly everywhere there age forms locally cajled ticks, 
e burevident allied,to the hatvest-bugs of Europe These are 
called by thg French gouge? and in the West Indies Bete 7 ouge 
They are supposed to be latvelgfornfs of Trombidum, and 
aie not tics in the usual acceptance of the term One re- 
markable power possessed by the Zxoduľe is that of existing 
for a great length of time vey food Specimens have been 
known to live for years accidentally shut up m a small box = Sir 
Joseph Hooker, in the “Himalayan Journals,” recently reprinted, 
states (p 196), “that ticks were present evgrywhere in the hill 
forests” , and he remarks ‘‘ What ticks feed upon ın these 
humid forests 1s a perfect mystery to me, fer from 6000 to gooo 
fee they literally swarmed where there was neither path nor 
animal lfe” In attacking man and animals ticks insert the 
proboscis deeply without pain Buried head and shoulders, and 
retained by a barbed lancet, they are only to be extracted by 
force, which 1s very painful At present very little 1s hnown of 
the Zxodide of tropical America It 1s possible there may exist 
numerous species, each with its own special life history No 
one appears as yet to have given undivided attention to the 
group, and possibly less ıs known of ticks from a scientific point 
than any other members of the West Indian fauna In view of 
the influence of their occurrence on man and animals this ıs 
somewhat anomalous 


M Jean Dysowski contributes to the current number of 
La Nature a sketch of a journey he has made from Loango to 
Brazzaville, and from thence to Bangu: He has collected many 
objects of scientific interest, including 480 ethnographic speci- 
mens, 550 botanic specimens, 280 birds, 100 mammifers, reptiles, 
fishes, insects, &c E 


* SEVERAL shocks of earthquake were felt at Rome on the 
evening of January 22 According to a telegram sent through 
Reuter’s Agency, they caused such a panic in the more crowded 
quarters that many of the inhabitants fled from their houses, and, 
notwithstanding the cold weather, spent the night in the streets 
and publicsquares The shocks were felt in the theatres, but the 
panic there was of short duration The seismic disturbance had 
a distinct effect upon the clocks, some stopping at 11 25, and 
others at 11 27 Several of the lamps in the streets were ex- 
tinguished The shocks were noticed by the Pope, who sent 
to the Vatican Observatory to make inquiries They were very 
generally felt throughout the prSvince of Rome At Genzano 
a few houses fell in, but no one was injured At Civita Lavinia 
an old tower, dating from the Middle Ages, fell and buried two 
persons, „Who were, however, promptly extricated Several 
houses are in a dangerous state A severe shock was also 
expercenced at Velletri, but the dgmage done was insignificant 


ACCORDING to the Paris correspondent of the Dariy Mewsp 
two shght earthquake shocks were felt on Sunday, January 24, at 
Le Mans, the centre of an important agricultural district in the 
west of France At Sarce, about 2 am, the villagers were 
awakened by a rather severe shock which caused the school bell 
to rmg® At Château du Loir, a town on the State railway line 
from Paris to Bordeaux, the first shock lasted three seconds, 
and gwakened everybody The second took place at half-past 
three, gpd was slight 

THE US Monthly Weather Review for October 1891, con- 
tains a continuation of c&r@es previously published, showing the 
fluctuations of temperature and pressure at the base ànd summit 
of Mount Washington (altitude 6279 feet}, and completes them 


© for theenonths January to March from 1871~86, or for 16 years, 


with a short discussion by Prof H A Hazen The base 
curwæs show many minor fluctuations of t®mperature not to be 
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found in the summit curves, "most of which arg probably due to 
diurpal range, but as regards the larfer fluctuations the most 
marked characteristic ın the tempera&me eurves has been their 
closeness at base and summit The eagie change at fhe sunemyt : 
in both cold and hot waves 1s remarkable The fluctuations of 
pressure are almost identical at the base and summit Osca- 
sionally, the change in temperature at the summit has pr eceded 
thatim pressure to such an extent as to cause the phases of tre 
latter to lag tehind The curves have been published in the 
hope that meteorologists will make a special study of them 


. 

Ir is a well-known fact that, wuh the same temperature 
by the thermometer, one may have, at different times, a 
very different feeling of heat or cold? This vanes with the 
temperature of the skin, which is chiefly influgnctd (according 
to M Vincent, of Uccle Observatory, Belgium), by four + 
things alr-temperature, air-moisture, solar 1adiation, and force 
of wind M Vincent recently made a large number of observa- 
tions of sk n-temperature in the ball of the left, hand, and cors 
structed a formula by means o@which the skin-temperature may 
be approximately deduced from those four elensents He 
experimented by keeping three of the four constant, while the 
fourth was varied, and a relation could thus be determined 
between the latte: and skin-temperature One fact which soon 
appeared was, that the relative moisture of the air has but httle 
influence on skin-temperature It was also found that for every 
%° C of the actinometric difference (exeess of black kulh ther- 
mometer) the skin- temperature rises about o° 2, and with 
small wind velocities, every metre per second qapresses the skin, 
temperature about 1°2 In testing his formala, M Vincen"e 
found, witn cold or very cold sensation, considerably greater 
differences between the calculated and observed vales than in 
other cases This he attributes to the great cooling of the 
relatively small mass of the hand Taking the cheek or eyelid, 
the results wêre better He constructs a scale of sefisations 
corresponding to different skin-temperatures as he found théth 
(which scale would, of course, vary somewhat with individuals) 

; . 


LasT winter, ın Dec®mber and January, M Chaix made 
a number of observations of the temperature of the an, the 
snow, and the ground, at Geneva, of which he has given an 
account to the Physical Society there He observed the an ať 
four different heights, granular, pulverulent, and bedded snow, 
on the surface and at different depths, and the surface of bare 
gnnd as well as Of ground covered with snow There was ‘no 
difference in mean temperature hetween the air at I and at 2 
metres, and very little betWeen the forme: and that on the 
snow susface The surface of the ground was 4° 265 C warmer 
than the surfage of the snow (0 13 m above), through arrest of 
radiation ẹ But the bare ground was not cooled so much as the 
snow surface, and it was gnly 2°04 colder than the®snow- 
clad grofhd This shows the fragorific mfuence of snow on 
chmate Air passing over bare ground would” have been 2° 
warmer than if it passed over the snow The snow surface 
was sometimes warmer, sometimes colder, than the air t or 2 m 
above In the dry winters of Siberia fnd Sweden, the snow- 
surface ıs generally (according to Woe1kof) much colder than 
the ar M Chaix eaplains the variationg observed at Geneva 
by fluctuations in the relative aumidity, involving alternate 
vaporization and condensation at the snow surface In two- 
thirds of the cases, indeed, abnormal fooling of the snow 
corresponded with a low humidity, and heating with a high 
humidity, an® often formationgf hoar frost at the surface 





AN interesting paper on Piof Wiborgh’s air-pyrometers was 
read by Mr John Crum before the Institution of Engineers aftd 
Shipbuilders in Scotland on December 22 last, and is now 

piinted 1a the Institution’s Transactions Beginning at the 
| beginning, Mr Crum explained that a pyiometer San instru- 


« “balloon top of the dome, 157 feet above the sea gevel 





4 U 
é i N ` Í r) R , A 
e° e ¢ e b . . 
` a e ry . e . 
3 JANUARY, 25, 1892]] : NATURE r 305 
i = $ 7 a B 6 e e Rf 
ment used in the m@agirement ofghigh temperatures In con- | Storm nor season greatly disturbs “its clearnegg or destioys its® 


structing his pwremeter® Prof Wiborgh follgwed two principles 
—first, that a certam quantity of air, when heated, 1s gnain- 
tamed atthe same volume, and the increase of pressure gives a 
» measure of the increasefl temperature , and second, that the an 
18 maintained unaltered an pressure when the temperature 1s 
determined by the®change of volume The two forms of his 
air-pyrometers may be compared to the two forms of the baro- 
meter—the mercurial and the aneroid The an-pyrometer in 
1S anéroif or metallic form 1s especially adapted to determine 
the temperature of the hot blast, the gases from all sorts of 
furnaces, of distillation-products from retorts, &c , and gener- 
ally ıt will fulfl any demands that may fairly be made upon an 
accurate instrument f@r ascertainıng temperatures for practical 
purposes, iff gases where the temgeratwe to be determined 
e ranges from 0° to 1400° C 


* A REMARKABLE illustration of the height of breaking waves 
1s afforded by the following paragraph, which we take from the 
* San Francisco Chronzcle of January 6 —* Portland, January 5 
The lighthouse tender Aanc®uzta 1eached Tillamook Rock 
Sunday fot the first time in six weeks, and brought away the 
keeper, George Hunt, who has been on the rock for four years, 
and has been transferred to the Cape Mars Light He says, in 
thé storm of December 7 the waves swept clear over the house, 
“washing away their boats, and tearing loose and carrying away 
the landufg platfgm and tramway, which were bolted to the 
rocl® @n the 29th te waves were still nghei, and streams of 
. water pouied into the laptein through the ventilators in the 
The 
* lghthouse was shaken to its founda.ion by the rmpact of seas 
against it, and the water found its way into the house Men 
were on ditty all might to keep the lamp burning, and but for 
the wire screen the shutters of the lantern would have been de- 
molished All hands were alarmed, and old sailors of the crew 
gay they would sooner have taken their chances dh board a ship ” 
Prof Edward S Holden informs us that it ıs known to him 
personally phat this lighthouse 1s sometimes buried in spray and 
water, and thal the glass of its lantems has been broken by the 
impact 


Tue US National Museum punts a capital paper, by Mr 


Frederic A Lucas? on animals recently extinct or threatened | 


with extermination, as represented ın the Museum’s collections 
In each case the cause of destruction 1s noted Mr Lucas 
finds that m nearly every instance the “cause ıs ‘‘rechdess 
slaughter by mgn ” Asan instance of the way in which animals 
may be destroyed, he refers ın “the intioduction to peccaries 
*In 1885 these little animals were so abundant in seve®l coun- 
tres of Texas that their well worn tails weie eyerywhere to be 
seen, while their favourite haunts could be readily pweked out by 
the peculiar musky odout characteristic of the creatungs Shoitly 
after that daty, hog-skin gogds being in" favour, a piice of fifty 
cents each was offered for peccary hides, with the result that by 
1890 the peccauies wete practically exterminated 


Tue fresh-water s@onges in the collection of the late Mr 
Henry Mills were placed some time,ago in the hands of Dr D 
S Kellicott, on the understanding that a representative set.of 
specimens would bè selected and prepared for the Buffalo 
Society of Natural Sciences Dr Kellicott has now finshed 
his labours, and subenitted the specimens to the Society He 
1s of opinion that the region about Buffalo Bay and the 
Nwgara River affords almost ideal conditions fer the hfe ana 
growth of fresh-water animals “Its richness, he thinks, 1s ever 
yet scaicely appreciated The outlet of the American fresh- 
water ocean remains at almost a constant level It is not, hke 
so many lesser American rivers, a mere thread of heated water 
in summey and a flood of tilt in winter and springe Neither 
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purity, and owing to its masg its temperature changes slowly 
aad the range æ moderate There are also deep passages,gonce 
portions of the niver-bed, now almost landlocked, but still 
sufficiently open to the rivey to admit fresh water and mamtain a 
constant level Aquatic life in these channels ® remarkably 
luxuriant for a Nerth American station in latitude 43° Agan, 
tnere are small rivers*or greeks entering the riun river, the 
estuaries of which are deep, quiet, and supplied from ab8ve with 
swamp and land dramage, whilst then constancy is assured by 
that of the Niagara Thes® are teeming wW&h a vast variety of 
microscopic plants and animal fiom early summer to December 
These conditions are especially favomable to the growth of 
sponges, and they are found in extraoidinary abundance 
Whilst the number of species 1ecorded compares favourably 
with any explored lecality in the world, the abundance of re~ 
presentatives 1s, according to Dr Kellicott’s experience and the 
restimony of others, quite unsurpassed 


Tue working of mercury mines appears to have become 
an industry of some importance in Russia According 
to the Journal de St Pé&ersbourg, quoted by the Board 
of Trade Journal, there have been found in the district of 
Bakbmont (province of Catherinoslaw) rich deposus of mercury 
ore, and the works which have been established there, increasing 
their offerations year by year, have succeeded in producing at 
the present time 20,000 pouds of mercury annually (poud 
= 36 pounds avoirdupois) Other deposits of mercury have 
been discovered ın Caucasia, in the province of Daghestan , 
and the Mining Administiation has every reason to believe that 
piivate enterprises will be established which will make under- 
takings of this kind very profitable Mercury ıs, as ts known, 
very rare It 1s only found in more or less considerable 
quantity m Spain, Austria, the United States of America, 
“and Italy The works in the province of Catherinoslaw extract 
20,000 pouds of pure mercury from more than 3,500,000 pouds 
of ore (sulphate of mercury) This quantity ıs sufficient for 
Russian consumption, and even allows of an export of 14,000 
| pouds to other countries 
'  Sovte time ago the Minister of Agriculture in Victoria, acting 
‘on the advice of the Board of Viticulture, authorized, among 
t other resgives throughout the colony, the reservation of about 
1100 acres in the Dunolly district as a viticultural reserve for ex- 
perimental purposes Fiom this area a space of twenty acres 
has been excised, which has n@w been cleared and fenced with 
vermin-proof wire, for the puipose of establishing a perfume 
farm and experimental plot, for the growing of perfume plants, 
medicinal drugs, and the production of essential oils A list of 
the plants under cuftivation at the faim, with a report of the 
progress up to date, 1s included in a hand-book issued by the 
Victorian Royal Commission on Yegetable Products ẹ and ıt 1s 
aftticipated that satisfactory results will follow during the present 
season The hand-book ıs pablished ın order that all who may 
choose to avail themselves of the opportunity may make experi- 
ment in their several. localities, with the view of comparison 
with the plot established at Dunolly for educafional purposes, 
and so that an interesting and profitable industry may be 
established in the colony 


From a senes of experiments made a short time ago (Natur w 
Rasch ), Prof Wesendonck, of Berlin, inferred that dustless arr, 
in friction with metals, does not generate electricity e But 
carbonic acid, under like conditions, readily gave a chasge, and 
this was thought to be due to cloud-formation in the gas stream- 
ing out of the vessel which had hel@:®@n fiquid form, the small 
water-particles charging the metal by friction Further experi- 
ment has seemed to confirm this view The gas let out from 
such a vessel, ın vertical position, with some,freedom,eappears 
cloudy Gaseous carbonic acid, under 50 or 60 atmospheres, 
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at ordinary roon? temperature, must be allowed to issue in a 
stronger current from the containing bomb to obtain this cloudy 
look” Ifa brass spiral » attached to tite mouth*of the bomb, 
the cloud-formatio&i 1s made very difficult , and if the spiral is 
then strongly gooled, the cloud reappears With the gpiral in 
boiling water, no clowd is formed, however Tree the stream of 
gas This behaviour Qute corresponded to the electrical effects 
Even a weak stream of gas from thé vessel of liquid carbonic 
acid*gave a well marked charge , a less effect was had with the 
bomb of compressedgras , still less when the spiral was added , 
and least of all with the spiralın hot water, however violent the 
stream of gas Prof Wesendonck’ concludes that gaseous car- 
tonic acid is not capable of generating elestricity by mechanic al 
friction on metal $ 

HERR Ancstrom has been lately engaged in examining w'th a 
bolometer the heat 1adiation of various rarefied gase» under 
the electric discharge He confined himself to the stronger 
positive light, using cylindrical glass tubes, with lateral 
electrodes, and rock salt platesat the ends An accumulator of ' 
800 Planté elements was the source of electricity Buefly ! 
stated, the results are these —With a given pressure the radia- 
tion is proportional to the intensity of the current Wath con- 
stant current, the radiation does not vary while the pressme , 
varies between or and 15 mm, but at higher presgures ıt 
mecreases somewhat With the same gas and pressure, the 
composition of the radiation 1s constant, and does not depend 
on the intensity of the current Waith varying density of gas, 
the ratio of the intensity of radiation of shorter wave lengths 
to that of the whole decreases with increase of pressure (This 
ratio varied, ¢ g , from 46 Lo (5 per cent 1n carbonic oxide between 
the above pressure limits) Thus thts ratio, at low pressures, 
reaches much higher values than in our ordinary light sources 
The intensity of total radiation varies considerably in different, 
gases, and stands in no simple relation to the molecalar weight, 
engi to difference of potential m the gas, noi does it seem to 
depend on absorption of gas at ordinary pressure and temperature 

DR Symes THOMPSON will deliver Gresham Lectures, on the 
nerves, on February 2, 3, 4, and 5 They will begin each 
evening at six o’clock, and will be free to the public 

Pror H G Srgeiuy, FR S, will deliver a course of four 
lectures at Gresham College, in connection with the London 
Geological Field Class on the four Saturday afternoons in 
February The subject will bee ‘The Physical Geography of 
the London District m ielation to its Geological Stractuwe ”’ 
Particulars may be had of the Hog Sec, Mr J Herbert Hodd, 
78 Queen’s Road, Finsbury Park” 


THE third series of lectures given by the Sunday Lecture 
Society begins on Sunday afternoon, January 31, ın St George’s 
Hall, Langham Place, at 4 pm, when a lecture will be | 
delivered by Mr Sergius Stepniak Lectures will subsequentfy 
be given by Dr Andrew Wilson® Mr George Wotherspoon, | 
Mrs Proctor (widow of the late Richard A Proctor), Mr ° 
Frank Kerslake, Miss Amelia B Edwards, and Dr E E 
Klen, FRS 


Tuer following gentlemen have arranged to give lectmes at 
the Royjl Victoria Hall during February on the znd, Dr 
James Edmunds on “An Emigrant in North-West Canada” , 
gth, Prof Oliver on ‘The Habits of Plants”, 16th, Prof 
Carlt®n Lambert on ‘‘Gas, Paraffine, and Electricity ” (with 
experiftnts) , 231d, Mr J W Gregory on ‘‘ Waterfalls ” 


AT the last meeting o the Chemical Society, on January 21, 
Prof Smuthells gave a preliminary account of some novel ex- 
periments on ‘‘ The Ongin of Flame Coloration ” At a previous 
meeting he described a method of widely separating the two 
cones K combusfion which constitute the flame of a bunsen 
burngr (see NATURE, vol alv p 214) 


NO I161, VOL. 49] 


XN . 











Trying the effect of intro- 


NATURE 


1af a mobile, strongly-fuming hqud bowing at 70° 


š > 
i | [Jatuary2s, 18ġ2 
- - @ 


& _. 


ducing metallic salts into tle two cofe® separately, he has 
found that in mosteases no marked differences t? coloration are 
produeed But in the case of copper salts the inner cone 
assumes merely a general yellowish luminosity, evhilst the outer 
cone 1s biillantly tinged with the green colour commonly 
ascribed to the vapour of copper oi @bppei salts Of the two 
cones the ner one 1s by far the hotter The chief difference 
between them, apart from this, 1s that the inneg one ıs sur- 
rounded by an atmosphere contaming carbon dioxide, carbon 
monoxide, water, and hydrogen, but no uncombined oxygen, 
whereas the outer one 1s bounded by atmospheric ar The only 
explanation of the phenomenon that has yet offered itself 1s that 
the production of the green colour 1s connected with the act of 
oxidation Further support ıs lent to this view byt the fact that 
if copper oxide dust be intwoduced mto the mner eone, a general 
luminosity devoid of green 1s produced, but at the same time 
the outer cone is coloured green It would appear as if the 
copper oxide weie reduced to metal in the mner cone, and 
simply glowed as a solid body, the copper beings thereupon re- 
oxidized in the upper flames ım agntact with the arr The hypo- 
thesis is therefoie tentatively put forward that some flame 
colorations at any rate are due to ether disturbances accom- 
panying the act of chemical combination, and are not to be 
ascribed to the mere incandescence of single substances. 
Further experiments made with the apparatus are conformable e 
to this view, but Prof Smuithells has commenced a speetroscopic 
study of the subject, and has m view the prosecution of iede- 
pendent methods of inquiry Undeystanding that the flame- 


dividing apparatus is likely to come into general ys, he has been» _ 


led to give this preluminary account of the experiments . 


A NEw liqua compound of carbon, oxygen, and chlorine was 
described by M Troost on behalf of M Fauconnie: et the last 
meeting of the Académie des Sciences It may be considered 

cocl > 
as oxalyl chlontle, é , the dichlorine derivat ve of ‘onalig, 
acid, and has been prepared by M Fauconnier by the action of 
phosphorus pentachloride ypon ethyl oadlate Prof von Richter 
has previously shown that when these two substances are 
allowed to react upon each other, a compound of the composi- 
cocl 
tion | 
COOCH; 
termed chloroxahe ether, 1s a fuming liquid possessing a pungent 
odeur, and boiling æt 131° 5 The new compound is produced 
by varying the conditions of Prof Richter’s experiment m the 
following manne” A mrxture"of phosphorus pentachloride and 
ethyl oxelate, ın the proportion of two molecules of the former toe 
one of the lattgy, ıs heated by means of an oil-bath in a flask 
fitted withea Le Bel-Henninger fractional distillation appa- 
ratus and condenser When the temperatme of the bath reaches 
125°, a lively reaction commences, gccompanied by evolution of ` 
ethyl chloride vanour and hydrochlonc agid When the tem- 
perature 1s slowly 1aised to 150°~155°, a siquid misture distils 


1s formed This substancë, which has been 


, over, consisting of oxalyl dichloride, phosphorus oaychloride, and 


ethyl chloride When this mutwe 1s subjected to repeated 
fractional distillation, the o®alyl dichloride is eventually isolated 
Tt 1s 
endowed with an odour more irritating even than tnose of the 
chlorides and oxychloride of pnosphorus, and which reminds 
one somewhat of carbonyl chloride, COCI, It reacts violently 
with water, forming oxalic and hydiochloric acids With an- 
hydrous alcohols ıt reacts in en extiemely energetic manner ` 
Thus with methyl alcohol ıt forms methyl oxalate, which may 
be obtained crystallized from the solution, and hydrochloric acd 
1s evolved, great rise of temperature being manifested during the 
reaction _ The formation of this second oxychloride of carbon 1s 
of considérable interest, as emphasizing once more he disap- 
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pearance of the’ line *o@demarcati@n between organic and m- 
organicecompolfifds, for here we derive what may truly be 
considered as an inorganyg compound from a substance so perely 
organic as*an etlfereal salt 


IN our chemical note of last week the eapermments of Dr Merz 
upoh magnesiup nitride, Mg,Na, were described It will be 
remembered that magnesium was shown to combme with 

e nitrogen in a*most vigorous manner wen heated to redness 
itMytrreamef thè gas M Ouvrard, in the current number of 
+ the Comptes sendus, shows that hthium too combines ener 
A quantity of this metal was placed 
in a small boat constructed of iron, the only convenient sub 
stance which wilf withstand the action of fused lithium, and 
the boat was placed in a combustion tabe through which 3 
e stream of nitrogen was driven Upsn gradually raising the 
‘temperature of the tube and contents, a point was attained, in 
the neighbourhood of low-redness, when combination suddenly 
occurred, the metal becoming brilliantly incandescent and ım- 
creasifig rapidly fn volume, while the nitrogen in the apparatus 
was almosț entirely absorbed On conanuing the stream of 
fitrogen until the apparatus became quite cold, the lithum 
nitride was found m the form of a black spongy mass Its 
composition was proved by analysis to be Lı; N, analogous to 
magnesium nitridt, MgNa, and to ammoma, HN Indeed, ıt 
may readily be converted into the latter gas by heating it in a 
stream of hydrogem ot behaves with water very similaily to 
magnesitm mitiide, at once decomposing that hquid with 
juberation of large quantitées of ammon a and formation of a 
= Solution of hithia® ° 


THE additions to the Zoological Society’s Gardens during the 
past week ipclude two Macaque Monkeys (A/acacus eynomeolgi's 
6 ?) from India, presented respectively by Mr B H Heald 
and Mrs E Day, a Rhesus Monkey (Macacus hesus) from 
India, “presented by Mr Alfred J Haywards two Common 
Squirrels (Serurus vulgaris), British, presented by Master Fred 
Corfield, tuo Ring-necked Parrakeets (Paleo nts tor quatu,) 
from India, "presented b§ Miss Heinekey , six Mantell’s Apteryx 
(Apteryx mantell) from New Zealand, deposited 


OUR ASTRONOMICAL COLUMN 


Wo rr’s NUMBERS FOR 1891 —Cowzdtes rendus for January 
18 contains a communication by M Rodolf Wolf on the state of 
solar activity in 1891 The following table shows the resuyts 
of solar observations made at Zurich Observatory, and magnetic 
obseivaiions måde at Milan ‘Qhe relative numbers (7) have 
„been obtained by the method used 10 previous years 


Increments on Increments on 





Variations 

1891 x the relative óf manete the variations 

ft ee in K “ee 
January et 1,0 3°71 aa 69 
February 230, 22 I 451 -o 30 
March 100 è 47 7 85 0 36 
April 194 179 10 58 I 90 
May 432 @ 386 10 70 3.00 
une 487 473 10 36 I 52 
uly 59 I 477 * 1098 24I 

August 32 6, 24.9 9 96 196° 

September 521 35 4 855 145 
October 504 393 8 49 -0 23 
November 41 Ce 338 473 I 63 
December 30 6 234 8 85 0 31 
* ° Means 356 288 » 7177 ~~ ız 


The relative numbers and the magnetic variations show a 
d€cided increase on the values obtamed for 1890, and the 
parallelism between the two series continues as in former 
years A discussion of these and previous results indicates that 
the last mgnimum of sola: activity has the date 1889 & . 
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exst under this title, and has meiged into Ast) onomy and 
Astro-Physics The first copy of this new journal has 1ecgptly 
bern published in America Its producfion 1s the natural result 
of the development of astronomical physics “ One portion of 
the journ4l 1s to be devot&l to general astronomy, whilst the 
other deals with astrb-physıcs The editor of the former 19Mr 
W W Payne, who so ably condutted the Sedereal Messenger, 
and the latter section 1s*undgr the charge of Piof*G E Hale, 
whose excellent works on solar prominence photography are 
| known to all spectroscopists If the editors can fill futne 
} numbers of the journal with so many interggting and important 

art.cles and notes as make up the first number, they will attam 
| a well-deserved success Mæhy of the articles have been pub- 

lisned in other journals, but this, of course, does not in the least 
| detract fiom the value of the new journal The literature of 
t 
| 
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sp ctroscopy 1s truly said to be widely scattered, and Prof Hale 
1s domg a meritorious work in bringmg it all together 


KOREA, 


A T the meeting of the Royal Geogiaphical Society on Mon- 
— day might, the paper read was on a journey through North 

Korea to the Ch’ang-pai Shan, by Mr Charles W Campbell 
| CPang-paı Shan, or ‘Ever White Mountain,” 15 the same as 
| Pe.k-tu San, or White Head Mountain, and “The Long White 
Mountain,” so graphically described by Mr James ın his book 
of that title It hes m Manchuria, just beyond the Korean 
beandar, and 1s remarkable for the deep-blue Jake which hes 
1 in a deep hollow on the ridge joing two of tts peaks It was 
ne: till August 1889 that Mr Campbell succeeded in leaving 
Seoul, the capital of Korea He journeyed east and north 
| along the coast The country traversed is typical of the centre 
and north of the country 

** Korea,’ Mr Campbell said, ‘is a land of mountains 
Go where you will, a stretch of level road ıs rare, and a stretch 
of level plain rarer still ‘Lhe view from any prominent height 
1s always the same , the eye ranges over an expanse of hill-tops, 
how iunning im a succession of long billowy lmes, now broken 
up hke the wavelets in a choppy sea, often green with forest, 
tebut just as often bare, brown, and forbidding Clear mountam 
brooks or shallow stieams rushing over beds of gravel are never 
wanting in the valleys below, where a rude log bridge, or curling 
smoke, or the presence of cultivation, leads you to obseive the 
brown thatch of some huts clustered under the lea of a hill 
These hamlets are of two distinct kinds—the purely aguicul- 
tural, and those which depend as much on the entertainment of 
travellers as on farming The site of the agricultmal village 1s 
a hill-slo&e facing the south Over this, low, mud-walled, 
straw-thatched huvels, each standing ın its own patch of garden, 
wnich 1s protected by a neat fence of interlaced stems, are scat- 
tered at random, and there 1s n&t much attempt at a street any- 
where kyvery house has its threshing-floor of beaten clay, the 
workshop of the family The stream which runs past the foot 
| of the hul, or courses down gully in its side, 1s lmed with 
women and girls washing clothes with sticks instead of soap, 
prepating cabbages for pickle, or steeping hemp Seen fiom a 
ı distance, these places are quite picturesque The uneven ter- 
races of thatch are brightened by the fohage and flowers of 
geurds and melons which climb all over the huts In the gar- 
dens suriounding each house are plots of red chilli, rows of 
cestor-oil plants, and furt tres, such as peach, apricot, pear, 
and persimmon 

‘©The .oadside village, on the othe: hand, 1s generally a most 
unlovely spot The only street 1s the main highway, which 1s 
Imed on both sides by a straggling collection of the huts I have 
mentioned Heaps of refuse, open drams malodorous pools, 
stacks of brushwood for fuel, nude sun tanned children disport- 
ing themselves, men and women threshing grain, and occasion- 
aly a crowd of dispulants, all combine to make it a very indifferent 
t.oroughfare Most of the houses are mns or eating-shops 
The main gate of the inn leads directly from the stieet ifto a 
cuadrangle bounded on two sides by open sheds, witch are 
provided with troughs for the feeding of pack animals, and on 
the other two sides by the guester@om$ and kitchen The 
courtyard 1$ untidy, often dominated by a powerful pig-stye, and 
Intered with fodder or earthenware pitchers and vats, whose 
contents are usually the strong-smelling pickled cabbages and 








turnips so dear to Korean stomachs ° . 
“ The mam industry, of course, 1s agriculture, carnied on under 
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disadvantages inseparable from the mountainous character of 
the gopuntry In Japan and China we know that perseveung 
care and energy have overcome similar disadvantages, but it 1s 
not so in Korea ®The terrace cultivation, the irrigation works, 
and above all the patient, almost faseidious labom, whach make 
the lulls of fapan and South Chia yielde them share of the 
earth’s good fruits, are practically unknown Where water 1s 
abundant an@easily manageable, the lower 1eaches of the valleys 
are takn up with rice, the higher portions with mullet, beans, 
buckwheat &c A particularly favourable slope, all the better 
if ıt faces the south, as usually as much as the sides of the valley 
are called upon to contribute to quiftvation There 1s consider- 
able waste about the paths and paddy-dykes, weeds are rank 
and numerous, and the prim neatness so conspicuous in Japanese 
farming 1s entirely wanting Much of the newly broken giound 
1s naturally stony, and little effort ıs exercise to make it less so 
However, considering the small amount of labour expended on 
agricultural operations, the crops are good,*and speak eloquently 
for the fertility of the soil ” 

Mr Campbell reached the River Yaluin October, and although 
he made every endeavour to reach his goal, the snow was so 
deep, the passes so overhung with accumulations of snow, and his 
guides so terrified, that he was compelled to turn back when 
within a mile or two of the summit Nevertneless, he succeeded 
in making observations of considerable interest 

‘t Peik-tu San, or Lao-pai Shan (Old White Mountain) as it 1s 
at present called by the Chinese of Manchuria, 1s the most 1e- 
markable mountam, naturally and historically, in thig part of 
Asia The perennial whiteness of its crest, now known to be 
caused by pumice when not by snow, made the peoples that 
beheld ıt from the plains of Manchuria give it names whose 
meanings have survived m the Chinese Ch’ang-pat Shan, or 
Ever White Mountain This designation, obviously assigned 
to the White Mountain alone, has been extended to the whole 
range without apparent reason, for no other peak of ıt, so far as 
is known, can pretend to perpetual whiteness, whether of pumice 
or snow Some roo miles south-east of Peik-tu San there is a 
Ch’ang pek San (Ever White Mountam) which must approach, 
1fit does not exceed, the White Mountain m height, but thg 
Koreans do not credit 1t with a snowy covering for more than 


e nine months of the year, anda European traveller who has seen® 


1t informs me that n 1s wooded to the summit, quite unlike Perk- 
tu San, which is bare of forest for the last 1000 feet ofits height, 
The great point of interest in the mountain, apart from its 
whiteness, 1s the Jahe—12 miles in circuit according to Mr 

James and his party, the only Europeans who have seen 1t— 
which lies in the broad top of the mountain ata height of 7500 
feet above sea-level, and 1s supposed to he the sougce ot the 
three rivers, Yalu, Tumen, and Sungarı The Ze: Tez-hz, Great 
Lake, as the Koreans call it, 1s the nucleus of a mass of 
legend and fable It 1s a agred spot, the abode of beings 
supern-tural, and not to be profaned hy mortal eye with 
impunity Curiously enough, neither Chinese nor Koreans 
have the faintest notion of the geal characte: of Peik-tu San 

The Chinese say .hat the Jake 1s an ‘eye of the sea,’ and the 
Koreans tel] you that the rock of which thémounta'n 1s composed 
floats in water, for lumps of pumice were common on the Yalu 
at Hyer-san” Mr Campbell’s crude geological explanations, 
that thi®cho san (ancestial Mountain) of Korea was a burn: out 
volcano, whose crater had been filled with water by springs, 
were listened to with polte wonder, and treated with much Jess 
credulity than they deserved He pointed to the black dust, tẹ 
the clinkers, and to the rocks liming the banks of the Yalu for 
miles, many of which looked as if they had been freshly ejected 
from some subterranean furnace, bnt to no purpose If 
the occurrences he,spoke of had taken place, they must have 
been handed down by tradition, and it was useless to cite lapse 
of tim@—Koveans are ignorant of geological periods—to people 
whose history extends as far back as 4000 yearsago According 
to Mı Campbell’s observation, most of the forest between 
Po-eh’on and Perx-tu San grows on volcanic matter, which was 
withoys doubt ejected from Perk-tu San during successive erup- 
tions The geneig inferiority of the timber hereabouts to that 
which he saw elsewherain Korea led him to examine the soil 
wherever an uprooted tie#or a freshly-dug deer-pit {furnished the 
opportunity ** Beyond athin coating of leaf mould on the sur- 
face, there was seldom anything else bub pumice, broken to the 
size ofa very coarse sand According to the hunters, this was 
the subsoil evef where in the forest, and to my knowledge 
at extends for forty miles at least to the squth fiom Peik-tu San 
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Neanng the mountain we gePthe clear@ &vidence of the cha- i 
racte and recenc}, geologically speaking, of the eruptions 
which spread this vast quantity of volcapıc material over such 2 
wide area Ten miles due south of the White Mountain, the . 
Yalu, now 8 or 10 yards broad and veipshallow, flows Setweer: 
banks like a railway cutting, sheer, clgan, and absolutely devoic \ 
of vegetation, for denudation was too rapid t@permi the slightes~ 
growth ” The sections thus exposed were often ver 100 feet ir 
depth, and at one of the deepest portions Mr Cangpbell countec 
thirteen layers of black volcanic dust, all varyrgg m thickness œ: 
and each separated from the layer above by a thi leyermtr -~ 
light coloured mould So fine was this dust that the least . 
breath of wind caught it and scattered it freely .over thé 
adjoining snow, to which it gave a grimy, sooty appearance °*"* 

‘* The forests of South Manchana, though upmhabited now 
were, we learn from Chinese 1ecords, tht home of many races 
in ages past The compayatively recent kingdorg of Ko ku rye 
which arose in the first century BC, 1s said to have occupied « 
the Ch’ang-pai Shan and the head-waters of the Valu river e 
Anyone who has travelled through the forests might be inclined 
to doubt such records, for, excepting hunters’ lodges, one never . 
notices a vestige of human occupation But it must be remem- , 
bered, on the other hand, that the word 2u2 (Chinese %ro) 
country or kingdom, was applied ın the early bistory of Korea 
and Manchuria to very hmited communities, often to mere 
villages The word ‘‘tribe” better expresses what the so-callec 
kingdoms actually were , and when we bear 1p mind therr low 
civilization and the impermanent character of their dwellings, v 
1s not surprising that my hasty journey failed to throw any light, 
on the ancient inhabitants of tnese forests’ Since his return, 

oweve1, Mr Campbell was informed by A: Fulford that 

hinese hunters told him of the discove?y by them of h&marn 
implements—of what kind Mı Cagipbell cannot say—wher | 
digging deer-pits near the White Mountain ge 4 

Mr Jamès, in a paper read before the Royal Geogiaphigal a 
Society ın June 1887, described very fully the guild of hunters 
which pracucally owns and rules the forests to the north anc 
west of Perh-tu San The Koreans have no such guild, 
probably because they have not so much to fear from bandits, : 
but each hunter has a recogmzed right of ownership over @ 
rudely defined district ın the neighbourhood of ms’ hut * Over Ja 
this he hunts and traps deer ın summer, and sable at the begim o, 
ing of winter, altogether spending about five months of the year, | 
im the forest , the remaining seven are passed at his home on o> * 
near the Yalu, either tillag his ground or hvirg ın idleness or * 
the proceeds of hunting seasons Besides sable and deer, tiger 
leopard, bear, pig, and ermine are found here , kear, probably 
the common brown species (C7sus arctos), are said by the 
hunters to ke very numerous in summer etn mid Korea Mr 
Campbell has seen a small black bear with a white patch on his 
chest ( O7 sts tabetands), but the Yalutrappers did not seem to 


know it Hazel gouse were the only game-biras he noticed 
Throughout the forests insect pests abound m the summer 
months Mosquitoes, gnats, and gad-flies make the lives of the 


settlers perfectly burdensome for two or three months of the 
year, agd ponies and bulls quickly succumb to their attacks | 
the houses are kept constantly filled with buch smoke to drive 
them off , cattf are protected by fires of greenwood in the open 
and men Working the clearings carry coils of rope made from 
dried 7 mista, which burnaslowly and emits a pungent Odour 
for the same purpose i 
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THE GEOLOGY OF THE HIMALAYAS 


"THE twenty-third volume of the Memoirs of tne Geological 
: Survey of India, con§8.stung of some 250 pages, 1s wholly 
taken up by an account ol the geology af the Central Hima e 
layas, by the Superintendent of the Survey, Mr C L, Gries 
bach, CIE ‘The carefully written text 15 illustrated by some ‘ 
of the most exquisite and instructive phot@graphs of synclinals f 
folded beds, faults, glaciers, &c , which have ever been pro 
duced, to say nothing of the numerous maps and seclions ,* 

We have thought it best tomive Mr Gnesbach’s conclusions ` 
on the important subject with which he deals in his own 


words — s 
è e ‘ 


The Himalayan region forms part of the vast structure of the 
Central Asian elevation, it is so closely connected with the 
Satter, both stucturally and geographically, thateit 1s very 
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diffieult to decide its exact nmns È anve geographers and the 
Puanic scriptures ddir the HinMlayas as comprising only the 
chain af snowy**peaks et the head of theeGanges drainage 
Modern views generally limit the Himalayas to the system of 
mountain, rangeg which 8xtend between the Brahmaputra and 
Indus vers Of coursg, structurally, these ranges continue 
beyond these boundaries, but there are distinct changes in the 
features of the ranggs whith make these hmts advisable As 
regards the laf@ral extension of the region, several views have 
been formed Ptt I consider ıt most convenient, and at the same 


è tıme more ın accordance with the original significance of the 


` meern cabl Hithdlayas only the system of ranges which fringe 


. the Tibetan highlands aJong its southern margin, a view which 


18 now most generally held That part of the system in which 


ewemrse the headwaters of the Ganges drainage, and extending 


’ 
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north-westwards as far as the Sutlej gorge, I call here the 

Central Himalayas, anf within this area I divide the Central 

ranges into $r) Northern 1ange (watershed), and (2) Southern 
e ange (line of highest peaks) P 
e Whilst the Southern range of the Central Himalayas 1s formed 

chiefly of crystalline rocks, mostly gneissic with metama phic 
schists, 1t 1s shown that the Northern range 1s almost entirely 

. composed of a vast sequence of sedimentary strata, ranging from 

the l@west paleeozoic to tertiary and recent age The detailed 

description of these various {8rmations I have given in the 

-preceding “pages, and I will here only recapitulate the following 
omnts 

P Immediately on the crystalline schists 1eposes an enormous 

thiekness of beds of varying Itthological character, named 

jiaimantas by me, which ae sharply defined near its upper limit 
by most characteristic red quartz shales, which form the base of 
the richly fossilifegpus lower stlurians Structurally, this system 
1s véty reuch more fully developed than the succeeding silurians? 
_ being in most sections more than double the thickness of the 
latter But the lower lft of the haimantas is obscure, an 
e almost perfect Tithological passage may be tracea from the 
crystallines (vaikritas) into this system, both in the western and 
easternmost sections described 
One of the most characteristic amongst the various horizons 
in this system 1s a great thickness of a coarse conglomerate or 
bouldei-bed, which in some sections alternates with slaty beds, 
but is*never* entirely absent This, in conjugetion with the 
apple marking which may be seen on nearly all the slaty beds of 
the hasmantas, indicates clearly that we must suppose the 
ancient coast-limits of hatmanta age to have been in close 
proximity The apparéht overlap ofghaimantas on gneiss (Niti 
atea) 1s easily explained, 1f we suppose this system to have 
been developed in this region as a littoral formation It 1s 
extremely probable that one of the earliest Himalayan dis- 
* turbances occurred ynmedtately before haimanta times 
- Lithological resemblance, Mot less than structural features, 
point to the probability that a part at least of the slate series of 
the Lower Himalayas are equivalents of the haimanta system of 
the Cential Himalayas I believe even that some of the older 
rocks, which immediately underlie the Vindhian group, may yet 
be found to beléng to the same age It would thus follow that 
the ha:manta seas had extended not only over the greater part of 
“the present Himalayan area, but perhaps also as far South as 
Central India If so, the line of the Central efIimdlayas was 
probably marked out as a chain of elevations, frone the waste 
of wifich the boulders and pebblesyof the haimanta conglomerate 
and of the Simla rocks were derived The latter supposition 1s 
also advanced by the authors*of the ‘‘ Manual ” 1 

The palwozoic grotip forms an uninterrupted sequence from 
the lowest haimanta$ to the upper carboniferous, and this 
sequence 1s the same, or nearly so, in all the sections of the 
Central Himatayas the first indications of a disturbance are 
noticeable in the upper carboniferong. Certain beds of the latter 
are wanting in some sections, and I found the next following 
system overlapping What I must look upon as an eroded surface 
of upper carboniferous* 

Nearly everywheze I found the latter overlaid by a great 
sequence of beds, which represent permian, trias, rhaetic, and 
las This group of systems forms an uninterrupted sequence, 
wath conformable bedding throughout The base # the sequence 
1s everywhere seen to be dark crumbling shales, which contain 
a paleozoic fauna, probably permian in character, which gradu- 
a@ly passes into lowest tras beds through daik limestones gud 
shales which have yielded a curious fauna, some of the species of 


which have strong affinities with permian forms On it rest 
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lower trias beds, folldwed bya con&nttous succgsston of strata, © 
which reach up into the lower las s 
The same condition prevails in Spit, where the lower lias 1s 
also well repres@nted s ° 
The lias limestones and shales are overlaid g.y jurassic (Spiti) 
beds, which have yielded a, large number of fossils, but which 
have not yet been entirely examined Most of ghem appear 
to belong to the upper jurassics rgther than middle or lower 
Whether the latter ıs rgpresented or not,es not qute clear, but 
the bedding of the Spiti shfes ıs isoclinal with the lower has, 
and if there is an unconformity between these systems, it may 
only be conjectured from the sudden and entire change in 
lithological character of th@two formations, coupled with the 
absence of lower jurassic forms*amongst the species found in the 
Spits shales E ` 
From this formation there1s a gradual passage into the greenish 
shales and sandstoges of the cretaceous (with perhaps upper 
Jurassic), the Gieumal sandstone of Stoliczka Again a sudden 
change in lithological character from these sandstones into the 
white limestone of the upper cretaceous seems to point to fhe 
probability of there having occurred physical changes on a large 
scale after the deposition of the lower cretaceous In the Central 
Asian area, and also in the Perso-Afghan region, a strongly 
marked overlap of the upper cretaceous over the neocomian 
limestones may be observed 
Probably similar features will be found to exist ın the Himalayan 
area, the cretaceous rocks of which have not been closely studied 
The tertiary system 1s fully developed, though few fossils were 
found init A great unconformity occurs between certain sand- 
stones Which cannot be older than upper eocene (overlying 
numuuiltttcs), and are probably of miocene age, and horizontal 
beds of clay, sand, gravels, and sandstone, which form the high 
table land of Hundés, which, having yielded mammalian bone 
remains, are commonly known as the ossifer.ous beds of Htindes 
From the foregoimg it will be seen that special disturbances 
must have occurred in early geological times, and have been 
repeated periodically 
It 1s very certain that near the beginning of the haimanta era 
sufficient physical changes have occurred not only to completely 
alter the lithological character of the deposits ın course of forma- 
tion, but also the area in which the latter were laid down The 
agreat thicknesses of coarse conglomerates, which are of wide- 
spread extent in the lower ha:mantas, indicate the nearness of « 
land at the time, or, as I may teim it, the existence of an early 
region of elevation in place of the present area of the Central 
Himalayas At the same time hthologual, not less than 
structural, conditions point to the probability of true haimanta 
deposits having been laid down also on the south slope of what 
1s now the Centtal Himalayan region 
The cofipression of the Himalayan, and indeed entne Central 
Asian area, and consequent folding, and thus elevating of ıt, most 
probably went on uninternuptedly and continuously from the 
earliest epochs to the present, deed, the natural forces exerted 
on the surface of our globe condition this But in addition to 
this, periodical greater changes have taken place, and are proved 
by the sections of the Central*Himdlayas 
After the lower haymanta recession of deposits from the entire 
Himalayan area into well-defined northern and southern regions 
of formations, we find an undisturbed sequence of beds till the 
upper carboniferous, when clear ie bettas of a great ovgrlap may 
bg observed This ıs well marked ın the Central Himalayas, 
and is clearly proved in the Perso-Afghdn area, where car- 
bomferous marme lhimestones®are followed by littoral deposits, 
he upper beds of which contain a triassic fauna Here we 
have therefore a period of sub aerial and marine erosion of the 
carbontferous, followed by an overlap of probablf a perman and 
triassic sequence of deposits 
The third period of disturbance seems to*belong to the lower 
jurassic age, where a gap (partial or otherwise) betwegn lower 
lias and middle or upper jurassics 1s probable 
, I may mention that this gap is not observable in the Perso- 
Afghan region, where the passage from the trias into jurassics 
and neocomian 1s gradual id 
On the other hand, a decided overlap on an immense Ale has 
occurred ın later cretaceous times in Central Asia, and we find 
that hippuritic limestone covers bog ®urdssics and neocomian 
unconform&bly Such is less apparent in the Central Himalayas, 
though probable enough when considering the sudden change 
from the sandstone and shales of the lower cretaceous to the 
hard white and grey limestone of the upper crgtaceous ® 
The fifth period of disturbance, which 1s clearly shown in the 
be e 
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Central Himal#yas, occurred after the deposition of the sand- 


stones which overlie the nummulitiıcs of Húndés, and which are 
prolably of miocene age A considerable ga seems to exist 
between the latter and the ossiferous younger tertiaries which fill 
the Húndés basin 

There ıs glear evidence, therefor® of very early disturbances 
having taken place an the Himalayan area © There are abundant 
proofs that mnor chapges uf the distribution of land and water 
have occurred not only frequently,ebut we can scarcely believe 
otherw%&e than that the forces which have resulted ın the intricate 
folding and crumpling of the great sequence of sedimentary and 
crystalline strata myst have been of, very long duration, and were 
probably existent from the very qarliest date when the first grain 
of sediment was deposited in the Himalayan seas We can go 
fuither Whatever other—and as yet only dimly understood— 
forces were at work to produce this contraction and folding of 
the earth’s crust, we know of two forces aBout which there can 
scarcely be the shghtest doubt The first 1s the gradual cooling 
of our earth, and consequent lessening ‘and shrinking of the 
surface of it Secondly—and this is a force which may be 
mathematically expressed—we know that the centrifugal force 
endeavours to move every point on the surface of the earth in a 
direction opposite to that in which gravitation attracts it 

The actual force exerted ıs the iesultant between the centri- 
fugal and tangential forces, and it has the tendency, if I may so 
express it, of gradually moving each point on the surface of the 
earth towards the equator It may be supposed that an enormous 
sequence, of to a certain extent pliable deposits, trying to move 
bodily, as ıt were, towards the equator, but ev 7 oute aryested and 
banked up against a rigid mass of which the peninsula of India 
isa small remnant only, must necessarily have suffered wrinkling, 
and lateral crushmg 

These forces operated since the earth existed, and must be 
active now But throughout the great sequence of the palzeozoic, 
mesozoic, and kainozoic deposits, we search in vain for an 
internal explanation of the great unconformities and disturbances 
of coast-lme which have taken place at certam mtervals, such as 
T have sketched out above That these changes were not local 
overlaps only is apparent when we compare the Central 
Himalayan area with the Perso-Afghan region In the latter 
the physical changes are far more clearly marked At the close 
of the carboniferous epoch, which was one of pelagic condition$ 
in the Hindu Kúsh area, Khorassan and Persia, the distiibution 
of land and water must have considerably changed, as we find 
immediately above the carboniferous limestone, shaly beds with 
coal-seams, and conglomerates and partly littoral, partly fresh- 
watel conditions prevailed m that area till late into jurassic 
times, These disturbances, which ate slightly indicated in the 
Himalayas, are clearly shown and occur on a larger gale in the 
‘West Central Asian area. - 

The nest great change in the Perso-Afghdn area is the great 
overlap of the upper cretaceous (hippuritic) limestone over the 
neocomian, already alluded to It has resulted in a great and 
often strongly expressed unconformity Again, another and 
strongly marked change occursen the middie tertiaries of the 
Perso Afghan area The purely marine miocene beds are over- 
laid, often with isoclinal bedding, at otfier localities distinctly 
unconformably, by upper tertiary freshwater deposits If the 
folding and ciushing process were alone the cause of these— 
shall I “call them cycles 8f disturbances—then at least some 
evidence of it should be observable withm the sequence? of 
rocks as we see them . 

On the other hand, there is no direct evidence to show that 
the raising of the Himalayas as a mountain system was in any 
way due to tiese periodical fluctuations of sea-level, o1, as Suess 
terms 1t, the ‘‘ positive” and ‘‘ negative” movements of the liquid 
covering of the earth The evidence of the transverse valleys 
ım the Himalayas points even to the probability that the raising 
up of*the chains of hills forming them, ze the folding and 
crumpling of its rock strata, must have kept pace, step by step, 
with the erosion by riveis which we now find traversing the 
wh®le width of this mountain system 

Suek transverse valleys, however, can only date since the last 
of the periodical echanges spoken of, ze since the middle 
tertiary epoch Befor@tgat time, up to the point when the last 
marine tertiary deposits were laid down along tle margin of 
the Himalayas, the relative position of Peninsular India and 
Central Asia must have been the revers@of what we know them 
to beenow , thgt is to say, the surface of the Central Asian 
elevated zzassef must have been neare: the centre of our earth 


° NO. 1161, VoL. 45] ° 


N 








than the surface of the afe of aych the Peninsula of 
India forms only a portion of the remams Py 

It is improbable that the folding aftion alone has leen the 
caus@ of the present structure and,rographical features of 
Central Asia and the areas south of it fow the fipal ggat 
changes which have resulted in the drfining of Central Asia of 
the tertiary seas, of which nothmg ngv remains but isolated salt- 
water lake-basins, such as the Aral and the@aspjan are, We must 
look for othe: causes 

Possibly such may be found ın the sinking in og large portions 
of the southern hemisphere which caused the, submergence, of 
the Indo-African area below what is now the niaaa 
With it the part now known to us as the Peninsula of India 
may have partially broken down, though of that we have no 
direct evidence, unless the ımprobabılıty that the Central Asi 
area could have been pushed up to tts prgsent @levation above the 
Peninsula entirely through beng folded might be adduced as 
proof Large tiacts of Gentral Asia we know soid never have 
suffered folding to any but very slight extent, as, for instance, « 
the greater part of the tertiaries of the Turkistan region which® 
are often in undisturbed horizontal position On the other hand, 
these latter are but little raised above—some are even depressed 
below—the level of India . * . 

In all these considerations apd speculations two points seem 
probable almost beyond doubt, namely First, thatghe last and 
main disturbance of physical conditions of the Central Asian ared 
has taken place ın post eocene, perhaps im middle tertiary times, 
and 1s most likely still continued to the present day 1 Secondly, 
that this period of disturbance coincides with, the sinking fn of 
the Indo African continent, which ‘* breaking down ” caused the 
final dramıng of the ternary seas from the Central Agian area 

Not so certain 1s whether the raising en®/oc of the Central 
Asian mass above the level of the India Peninsula due only 
to the folding process, or whether sgme movement downwards 


` 


\ 


of the Peninsula, in connection with the sinkimg@in of the Indo . 


African region, may not have had a share m producing the presents 
configuration of the Hundés plateau Some such movement may 
be conjectured Certain supposed elevations of the Peninsula 
may possibly be owing to ‘‘ negative” movements of the area of 
the Indian Ocean—1n other words, to the sinking in of the ocean 
bed + Po . 
. 





SCIENTIFIC SERIALS, . . 


American Journal of trence, Janudry.—Theory of an mter- 
glacial submergence m England, by G Frederick Wnght The 
theory of deep interglacial submergence which has been pro- 
pounded to account for the shell-beds at Moel Tryfaen, near 
Snowdon, and at Macclesfield, is opposed Sy several formidable 
objections, viz (1) the subsidence must have been one which 
affected North Wales and central England withont affecting the 
region south of the the Thames and Bristol Channel , (2) thgre 
1#1n other places a considerable absence of marks of subsidence 
over the northein part of the centre of England, where it is sup- 
posed to have been the great@st , (3) the Pennine Cham is not 
more than 25 or 30 mules wide from east to west, yet east of 
Macclesfield there ıs an entire absence upon its flanks both of 
glacial deposi@s and of beach lines, (4) the shell beds are stuctly 
confined fot only to the area which was demonstrably covered 
by glacial ice, but to those more limited aieas which were 
reached ‘by ice that 1s known to have moved in its way over * 
shallow sea-bottoms, (§) the assemblage of shell$ is not such as 
could have occurred in one place in fhe ordinary course of 
natme The author develope a system of glaciers which will 
explain the facts at present known, upgn the supposition of a 
single glacial epoch —-The Peimman of Texas, by Ralph S 
Tarn It 1s shown that the Permian of Texas 1s, hhe other areas 
of Permian, a deposit in large measure made in an inland sed — 
The chemical composition of 1olte, by O*C Farrington The 
formula obtamed from two analyses of ‘exceptionally pure speci- 
mens of the mineial is H,O 4(MgFe)Q 4A1,0,10810,, the 
ratio of MgO to FeO ın the two cases being as 7 2 —On a series 
of cæsium trihalides, by H L Wells, including then crysaal 
logiaphy, EPS L Penfield p Upon adding bromme to a tone 
centrated solution of caesium chloride, a bright yellow precipi- 


* 


tate was obtained, hom which crystals were formed having . 


the composition Cs CI Bi, An attempt has been made*to 


? “Manual,” pp Ivi , 680, &e 
m 2 See “ Manual,” p 68r 
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prepare all the,members in the Hoong series, and, with the 
exception of Nos 4%afg ro, all Sf them have been isolated 
(x) Cslg, (2) C8BrI,, (9) CsBral, (4) CsCl, (5) CsCIBrI, (6) 
CsClel, (7) CsBrg, (8) ÇsClBra (b) CsClyBr, (10) CsClg ẹ The 
characteystics gf these” compounds have been fully studied — 

e la® of elastic leagtnening, by J O Thompson The 
author has made an extended and thorough mvestigation on 
Hooke’s law The experfments were carried out at the Physical 
Institute of tif University of Strassburg, with the advice and 
help of Prof Kohlrausch They lead to the following con- 
clusions —(I) The generally accepted law of elastic lengthening, 

mæ cording to which the lengthenmg v 1s proportional to 
the stretching weight P ıs only an approximation (2) Tne 
telation hetween elastic extension and stretching weight can be 


aen pressed by an equation of the following form — 


Je = aP + BP? + yP? 


(3) The motulis of elasticity of the undeformed body can be i 


calculated with the help of the equation 


(3 P-o 


* (4) The true meduli of elasticity, calculated ın this way, may be 
as much as 16 per cent larger than those deteimined in the 
_ ordinary way Consequently it will be necessary to recalculate 
physical constants which depend on the modulus of elasticity — 
A method for the quantitative separat‘on of strontium from 
calcium by the action of amyl alcohol on the mitrates, by P E 
Browning —The relation of melting-point to pressure in case of 
* igneous rock fusion, by C Barus From the experiments on 
diabase she relation of melting-point to pressure at 1200° 1s 
aT yp = 021, a Lipo”, dT /dp = 029 And since the probaste 
sılıcate value of dT/af = 25 at 1170°, and as this falls within 
+ the maigin ( 020 to 030)@of corresponding data for organic sab- 


» e © stances such €#speimaceti, paraffin, &c , it 1s infegred that the 


e 


b.t 


© lation of melting point to pressure, ın case of the normal type 


of fusion, 1s nearly constant, irrespective of the substance 
operated upon —The discovery of Clymenia in the fauna of the 
Intumescens zone (Naples beds) of Western New Yoik, and its 


geological significance, by John M Clarke —A new meteoric $ 


“ron from Garrett Co, Maryland, by A E Foote A plate 


accompanies this paper —Farrington, Washington Co , Kansas, 1 


aerolite, by G F Kunz and E Weiaschenk —The skull of 
Torosaurus, by O C Marsh 


. 
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SOCIETIES AND ACADEMIES 
LONDON 


e 
Royal Society, January 21 —“ Adaitional Observations on 
the Development of Apleryx’’ By T Jeffery Parker, B Sc, 
FRS 
The paper ıs foundec upon the study “of three embryds of 
Apteryx austigis obtained smece the aathon’s former communi- 
cation on this subject was writt@n 


. The youngest (stage E’) ıs intermediate between % and F of 


. 


the former paper, tne next (F’) between F 
advanced (G’) between G and H 

Ig E’ the characteristic form of the beak Sas aheady 
appeared . 

in F' the pollex ıs unugşpally large, giving the fSre limb the 
normal characteristics of an embryo wing 


and G, the most 


« 
Several importan, additions and corvections are made to the 


forme: account of tae skull, especially with regard to the pie- 
sphenoid region, the basi-cranial fontanelles, and the relations 
between the trabecular and para-chordal regions 

The account of the shoulder-guelle is amended = In {ptes yx 
owent the coracoid region 1s solid, and no pro-coracoid appears 
ever to be formed” m 4 austras a ligamentous pro coracoid 
1s present at a comparatively early period (stage F’, and perhaps 
E 


° 
An intermedium 1s present in the carpus ın all three specimens, 

ein addition to the elements previously described 

® The brain in stage G’ 1s integesting, as being“nt what may be 
called the critical stage , the cerebellum 1s fully developed, and 
the optic lobes have attained the maximum proportional size 
‘and are lateral in position In all essential respects thegbiain 
of this embryo 1s typically avian 
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Royal Microscopical Society, Janua y 20—Dr® Re 
Braithwaite, President, in the charr —The Doety adjourned 
after passing a vote of sympathy and condolence to His Royal 
Highness the®Prince of Wales (Patrog of the Society) of the 
sad loss he had sustained —-This being the agnual meeting, the 
Presidegt’s address, which was to have been read, was therefore 
postponed till the next meeting, February 17 e x 
° 
(J 
° EDINBURGH 2 e 

Royal Society, January 4 —~Prof Su W Turn@, Vice 
President, in the char —Dr Noel Paton read a paper om the 
action of the auriculo ventrycular valves Jt has hitherto been 
supposed that, when these valyes close, the two flaps are floated 


| up by the fluid, and, partiatly overlapping, prevent the passage 


of the fluid by bemg pressed agamst each other hus it has 
been supposed that, when closed, the upper surface of one flap 
presses against the under surface of the other Dr Paton 
has found, by direct experiment, that the flaps remam, on the 
whole, in a pendaht position, the upper surfaces of the two 
being pressed togethe: —Mr John Aitken read the second part 
of a paper on the number of dust particles in the atmosphere of 
certain places ın Great Britain and on the Continent, with remarks 
on the relation between the amount of dust and meteorological 
phenomena Dr Thomas Murr read a paper on a theorem re- 
garding a series of convergents to the roots of a number 
The vestigation was suggested by some work of the late Dr 
Sang The series does not converge rapidly, and so cannot 
be of great practical use —-Mr Malcolm Laurie read a paper 
on thes development of the lung-books of Scorpro, and the 
relation of the lung-books to the gills of aquatic forms He 
was led to investigate this subject by observations made on the 
allied fossil forms described ım his paper read at the previous 
meeting of the Society He concludes that the lung books are 
not formed by a process of mvagimation, as 1s usually supposed 
+o be the case He consideis that the cavities are formed by 
-he growth of a protecting plate which finally adheres to the body 


SYDNEY 


Royal Society of New South Wales, November 4, 
1891 —H C Russell, F RS, President, m the chair —The 
following papers were read —Notes on Artesian wate in New 
South Wales, by Prof David —-On the constitution of the sugat 
senes, by W M Hamlet 

December 2-~H C Russell, F RS, President, m the 
chair —The following papers were read —On kaolinite from 
the Hawkesbury sandstone, by H G Smith ~—Notes on some 
New South Wales minerals (Note No 6), by Prof Liversidge, 
F R S ~-Notes on the rate of growth of some Australian trees, 
by H Russell, F R S —Some folk-songs and myths from 
Samoa, translated by the Rev G Pratt, with introductions and 


notes, by Di John Fraser ş 


Paris 


Academy of Sciences, January 18 —M Duchartre in the 
chair —-Obituary notice on the late Su George Biddell Airy, by 
M Faye —On the mass of the atmosphere, by M Mascart It 
1s shown that the determination of the mass of the atmosphere 
by observations of the pressures at the surface 1s open t> serious 
objections, and involves a notabke error The mass calculated 
eby means of the formule developed by M Mascart, 1s one- 
sixth greater than that usuglly obtained The quantity of air 
situated at a height of 64 kilometres is 1/700 of the total mass 
Particles of tce and wate: are suspended at this height, althovgh 
the air 1s so rarefied It ıs therefore presumed that the density 
does not diminish uniformly with merease of height ahove sea 
level, but decreases more slowly in highthan mlowstrata [On 
this pomt see a note in NATURE, p 259 ]—New note on the 
resistance and small deformations of helical springsby M H 
Resal —On solar statistics for 1891, by M Rodolf Wolf (See 
Our Astronomical Column }—Observations of Wolf's periodic 
comet, made in 1891 with the great equatorial of Bordegua b- 
servatory, by MM G Rayet L Picart, and Courty Obhggrvations 
of position are given, extending from fune.27 to December 27 — 
On integrals of differential equations the frst order, possessing a 
limited umber of values, by M P ®amlevé —On an arithmetica: 
theorem of M Poincaré’s, by M Victor Stanievitch — On 
organic compoundsas solvents for salts, by M A Etard — 
Action of carbon monoxide on iron and manganege, by Me 
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“Guntz Pue fitly divided manganese, obtained by heating an 


amalgam formed electrolytically, at 400° completely absorbs 
peressarbon monoxide as follows —Mn + COe= MnO + C 

The reaction 1s pypbablf the same ın the case of ron = This 
explains the facıluy with which C 1s taken up by iron m the 
blast furnace The spongy iron redifces CO, and finelf divided 
Cis deposited m contact with the FeO formed , at a gher 
temperature phe FeO gs reduted by CO, when the metallic Fe 
readily takes up the finely divided,Ceintufhately mixed with it — 
Action @f carbon on sodium sulphate, ın presence of silica, by 
M “Scheurer-Kestnes — Lithium nitride, by M I Ouvrard 
(See Notes )—Actign of phosphoy.s pentachloride on ethyl 
oxalate, by M Ad Fauconnier (ee Noies) —On the thermal 
value of the substitution by so@ium in the two alcoholic 
hydroxyl groups of glycol, hy M de Forcrand —An isomeride 
of camphor, hy M Ph Barlier —The fixgtion of iodine by 
starch, by M, E Rouvier ~The iotuory power of silks of 
different origin, by M Léo Vignon —Action of boric acid on 
germination, by M J Morel —Contributioh to the embryogeny 
of Snucia clasipes, by M I E Henneguy --On some new 
Coccidia, parasites of fishes, by M P Thélohan —On the pre- 
vention of hiecough by pressure on the phrenic nerve, by M 

Leloir Five years ago the author was consulted by a gul 
twelve yeais of age who hiccoughed every half-nunute She 
was thus prevented from sleeping, or masticating her food, and her 
lfe was despaired of | Anti-spasmodic prescuiptions were tried 
m vam After pressing the left phrenic nerve, however, for 
about three minutes, the hiccoughing disapperred The method 
has since been successful in many other cases—@)n the 
muciferous apparatus of Laminaria, by M Llon Guignaid — 
On the dorsal insertion of the ovules of Angiosperms, by M 

Gustave Chauveaud —On chloride of sodium in plants, by M 
Pierre Lesage Itappeais that when Lepidium satevum and 
Raphanus satevus are watered wih a solution of sodium 
chloride the elements of this sale are found in these plants, 
consequently a certain proportion of each ıs absorbed by the 
plants — Observation of a lunar corona on January 14, 1892, by 
M Chapel 


BERLIN 


Physical Society, January 8 —Prof Kandt, President, in 
the chair —Dr Kurlbaum described a surface-bolometer which 
he had constructed in conjunction with Di Lummer It 
is cut out of platinum foil whose thickness 1s 0 012 mm, 
and possesses the great advantage of very rapidly coming to 
rest It 1s a trustworthy mstrument for the measurement of 
the differences in luminosity of two sources of light —Dr 
Pringsheim described a lengthy series of experiments made 
in order to determine whether the emission of light bysgases 1s 
the outcome of mere elevation of temperature, or whether 
electrical or chemical processes play a necessary part in their 
incandescence Sodium vapouss were found to yield their 
characteristic spectral lines and absorption spectra, when 
passed through a highly heated porcelain tube, only in the case 
where chemical processes (of reduetion) could be ascertamed to 
take place inside the tube In the absence of these 1eduction 
processes, both the emission ard absorption of hght by the 
sodium vapours were wanting The experiments further showed 
that Kirchoff’s law holds good not only for the emission of hight 
resulting from a rise of tenfperature, but also for that which 
results from chemical processes, since in all cases the emission 
spectrum corresponded absolutely t® the absorption spectrum 


Meteorological Society, January 12 —Prof Schwalbe, 
President, in the chair~-Dr Sprung exhibited his improved 
sliaing-weight balance, demonstrated its mode of action and 
extieme sensitiveness, and explained its use in the registration 
of changes of atmospheric pressme, temperature, and humidity 
~——Prof gBoernstem spoke of a case of extraordinarily rapid 
evaporation fiom both the surface of his body and hus clothing, 
which he had recently observed while on a glacier He 
expregsed his belief that the evaporation was due to the lesser 
tenston of aqueous vapour, for any given temperature, over a 
surface “OF ice as compared with its tension, at the same 
temperature, over £ surface of water Dr Assmann put 
forwaid the view that thépmenomenon was due to the extreme 
and sudden dryness of the air often observed in’ elevated 
regions, and to the powerful effect of golar radiation — Dı 
Andries read a passage from Virgil’s ‘* Aineid” which contains 
a most clear descrmtion of a cyclone 
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Physiological Society, January 15.@-@rof: "du Bors Rey 
mond, President, 1p the chair —Dr Max Levy deserihed his 
expergments on the influence of blood-supply to the skin on the 
secietion of sweat as seen in the paw ofthe tat | He found that 
blood only supplies the material necegaiy for the Seeret1om 
Secretion can be obtained even after complete occlusion of the N 
blood-vessels supplying the glands «fter anæmıa lasting for i 
35 minutes the sweat-glands are paralyzeff, bet can recover 
their functional activity even after having been deprived of 
blood for five hours —Dr Th Weyl gave an avount of the a 
results of his expenments on animals (pigéons aadufpiikirma 
rendered immune to anthrax When anthrax spores were 
introduced on a silk thread under the skin of these animals, the 
spores retained their full activity at the end of one day's sojourpee-mm 
under the skin If xept there for a longer penod, they lost 
some of then virulence, and were found # have become quite 
harmless at the end of six days in the pigeon, agd three*or 
more in the fowl 7 s: 

Erratum —In the ieport of the Meteorological Society for 
December 1, 1891 (see Narure, vol xlv p 168) for ‘max, 
mum and minimum thermometer” 1ead “sling thermometer ” 
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Sertace — Zeitschrift fur Wissenschafiliche Zoologie, hu Band, 9 Heft 
(Wiliams and Nor@ate) —Morphologisches Jahrbuch xvi: Band, 1 Heft 
{Wilhams and Norgate)—Bulletin of the Buffalo Society of Natural? > 
Sciences, vol v No 3 (Buffalo) —Records of the Geological Survey of e 
Jadia, vol xxiv Part 4, 1891 (Calcutta) 7 


1 





° ew) 
CONTENTS. PAGE 
The Astronomical Theory of the Glacial Period 
By Prof G H Darwin, FRS ¢ 289 
Popular Zoology. ByA R W 291 
Physiological Chemistry for Medical Students 292 
Our Book Shelf :— 
Cox ‘Problems in Chemecal Arithmetic ” ° 293 
Letters fo the Editor — 
The Theory of Solutions,—Prof W Ostwald 293 ` 
A Simple Meat Engine (l//etsts ated )—Frederick J 
Smith 204 
The Migiation of the sLemming-——-W Duppa-* 
Crofch, W Mattieu-Willams 294 °° 
The New Forest Bill, 1892 —-FI_ Goss : 295 
A Brilhant Meteor —Thomas Heath . 295 
On some Points in Ancient Egyptiah Astronom 
(Jilustrated ) By J Norman Lockyer, F RS 296 


On the Number of Dust Particles in the Atmo- 
sphere of Various Places in Great Britain and on 


the Continent By John Aitken, FRS 299 
John Couch Adams e 3or° 
Walter Hood Fiten 3 a A 302 
Notes . » 302 
Our Astronomical Column — 

Wolf’s Numbers for 1891 30% 

A New J@rnal 30 > 
Korea By Charles W Canfpbell 307 
The Geology of the Himalayas . 308 . 
Scigntific Serials + + 318 ` 
Societies and Academies Bir 
Books, Pamphlets, and Serials Received 312 

e ry é 
Ld 

e 


; AL, 


t ae 
‘ 315 
e 





fy, NATURE ' 


ry ~ 2s N - 
` * ` THURSDAY, non Ep 4, 1892 
» 


a 9, d bed 








. 
. e CARPENTER BY DALLINGER 


0 The Mzroscope and ie Revelations By the late Witham 
“a B Carpenter, C® MD,FRS_ Seventh Edition, by 
the Rev W H Dallinger, LLD, FRS (London 
ee J anda Churchul, 1891 ) 


Š her editions of Dr Carpenter’s “ Microscope” 
had a satisfactory basis They formed an excellent 
, egede to the use of the instrument, n days when micro- 
scopie fechnzgue was far less elaborated than it 1s now, 
written by an enthusiastic and experienced worker Dr 
„Carpenter told fs about the theory ofthe microscopeand the 
different kinds of stages, rack-works, and objectives which 
he’ himself had seen and tried , and then gave a somewhat 
casual and purely personal account of different animal, 
vegeti#ble, and fhineral structures which had been investi- 
gated with the microscope, and had especially excited his 
interest and attention The book was valuable because 
* ıt contained the advice and judgment of a great authority, 
and -ouginal observations upon a heterogeneous assem- 
blage of objects by a highly competent naturalist The 
later editions of. the book, even in Dr Carpenters 
hands, last a good deal of the original character of the“ 
yoik New matter of ajl kinds was fitted in, until the 
. wlume becatme very bulky Still, the selection of 
“maferial was made by one man, and the work might be 
regaided as his note-book, his conception of what was 
most inter€sting and instructive in the wide field of 
mucroscopic research An edition of such a book by 
*, other kands*after the death of the orginal autho: 1s 
net hkely to be a real success, though ıt may justify a 
.. publishet’s commercial foresight Dr Carpenter’s name 
1s a good orfe to trade swith , but as a matter of fact there 
is Aot much of Dr Carpenter in the present work, and 
what there is has only impeded the naturalists who have 
assisted Dr Dallinger in elaborating its contents The 
result ıs very confusing thé reader often ıs at a loss to 
know whether a statement 1s one suiviving fiom Dr 
Carpenter himself or 1s introduced by the new editor 
The book 1eally consists of five treatises compressed into 
a single volume, no one of which excepting the first 1s 
by any means complete These treatises are (I) on the 
theory of microscopical optics, and the histqry and pre- 
sent development of the compound mucroscepe and 
„accessõry instruments, (2) one microscopic fechazgue , 
(3) on the vegetable kingdom and vegetable histology , 
(4) on the animal kingdom and animal histology , (5) 
on the microscopic structure of minerals and rocks 
The first of these treatises 1s a new and original work by 
Dr Dallmger, and occupies five chapters It contains a 
valuable exposition of the theory of modern objectives, 
” and some interestihg, records of ancient microscopes 
The statements on p 209, as to the introduction of the 
Hartnack model an@ objectives into this country, and the 
mofives which led to it, ae entirely erroneous I hada 
Jarg® share in that innovations and I have n@hesitation 
in stating that what led to the importation of German 
. ` and French microscopes direct from their makers was the 
simple fact that one obtained an efficient instrument for 
about one-fourth of the price exacted at that tyme by 
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Erghsh makers for an instrumefit of no geeater practical z 
value , whilst it was also the fact that English dealers 
(not the greatenakers) were ın the habit of selling inférior 
Continental objectives (rejected bv their makers) as their 
own “make,” at higher prices than would suffice to pu- 
chase first-rate glasses from the Continental firms The 
result of the diversion of English purchas@s to Con- 
tinental stands and objectives was the simplificaéion of 
English models, and an enormous reduction in the price 
of Enghsh-made opjectives + 

The treatise on section-gftting, mounting, use of 1e- 
agents, &c , 1s necessarily short, and lacks that complete-- 
ness and authority which can alone make a laboratory 
guide really useful But the chapter on practical micro- 
scopy 15 a really valuable one, giving the matured can- 
clusions of the editor as to the true methods of getting: 
the best possible performance from the strument The 
Englısh school of mucroscopists 1s unrivalled in the 
services which it has rendered to the development of 
the microscope as an instrument of precision, and in the 
cultivation of the art of obtaining from it the most 
perfect optical results by skilful management of lumma» 
tion, &c, as also of nghtly judging and correcting those 
results The high eulogy passed on the Royal Micro— 
scopical Society (p 240), in view of its services in this- 
field, is amply warranted It 1s, however, to be regretted: 
that the name of the late Dr Royston Pigott, F RS, 1s 
omitted from the history here given of the improvements 
in condensers, objectives, and eye-pieces His valuable 
contributions to the subject were rejected by the Society 
in 1870, and published in the Quarterly Journal of 
Microscopical Seence at that period 
* Tne last three treatises are what give the book its _ 
strange and almost incomprehensible character There 
can be no doubt that Prof Bell would have written an 
excellent original treatise on microscopic animals, and. 
Mr Bennett an equally valuable one on microscopic 
plants , but they have not been asked to do this They 
and othe®s, and the editor himself have contributed 
fragments which are mixed up with fragments of the 
o1ginal Carpenter in inextricable confusion 

The “Author,” with his capital A, appears as of old, 

but he will now receive credit for opinions he never held, 
and would probably have rejected The present editor 
1s however, careful to take responsibility himself for a 
very remarkable statement—namely, that the saprophytic 
Monadınæ (such as Monas Dellinger: of Saw Kent 
an@ others) 
“possess features that ally “hem to the vegetable senes, 
and indicate affinities with certain Nostocacez and the 
Bacteria, while a leaning to the Mycetogoa [aheady 
classed by our edıto among Fungi'] and the chloro- 
phyllaceous Algz, and even some forms gf Fungi, is quite 
apparent to the careful student ” : 

It 1s somewhat startlıng at the present day to come 
across conceptions of this kind—groups “ leaning” this 
way and that, with remote affinities to half-a-dozen*in- 
compatible ancestries One would lke to kndW in 
plain Enghsh whether Dr Datlhnggr considers that the 
Monadine shave descended from Nostocaceæ, or from 
Mycetozoa, or from green Algae, or any of the latter from 
any of the former, or all from a common ancestor, anc 
what grounds he has for his view as to theit genealogy 
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Many of the old topics*enlarged Neen by Carpenter are 
treated with increased amplitude ın the present edition 
Exeellent plates (some of them colouredg illustrate the 
Desmids, the Diatoms (the old crx of the sculpturing of 
the valves ¿5 more than ever tohe fore), the Mgnads, the 
Rottfers, and the F oraminifera Three coloured plates 
of the structure of Acari are introduced , they are very 
interesting, but surely out of*pfoportion in a work on the 
microscope where no adequate illustrations of the Cihate | 
Infusoria are given, and where the account of the pheno- | 
mena of conjugation in that ‘class is far from being up | 
to date both as to statement and illustration | 

I do not wish to speak unkindly of an old friend, even ; 
when 11gged out in such a strangely variegated new set of | "i 
clothes as are those furnished to “The Microscope” 1 
its seventh edition There ıs a great deal of very ın- | 
teresting matter , there are numbers of excellent woodcuts | 
and plates ın the book, some old and a great many new— | 
one thousand in all The defect of all the earlier 
editions remains in the present—namely, that whilst you 
may find several pages, plates, and figures about one 
subject connected with microscopy, you will find only 
three lines or nothing at all about another Sọ long as 
Dr Carpenter wrote successive additions to the book, 
one understood why some subjects should be treated 
fully and others passed over, and at any rate one knew 
who was iesponsible fo. any statement or omission 
Now the book has (so far as its second half is concerned) 
lost ots authoritative character, and is more than ever a 
patchwork of paragraphs on arbitrarily selected subjects, 
the responsibility for which ıs divided in some mysterious 
way between the edito: (who, of course, does not clam 
to be another Carpenter), and certam Fellows of the 
Royal Microscopical Society 

I should wish, on the other hand, to express the 
opinion that the first half of the book (which alone really 
deals with the microscope and the art of microscopy, 
and is not by Dr Carpenter, but entirely new—by Dr 
Dallinger) 1s a work of high scientific value—ey far the 
best on the subyect—and one which every worker with 
the microscope should thoroughly study and take to 
heart E Ray LANKESTER 








ELEMENTARY THERMODYNAMICS 


Elementary Thermodfnamics By J Parker, M A. 
(Cambridge University Press, 1891 ) 
i a six-lined note, which does duty as preface, tbe 
author of “ Elementary Thermodynamics” tells the 
beginner what to omit From a beginner’s stand-point 
the book must therefore be judged A first glance will 
probably startle the reader into exclammg, What can 
Kepler’s laws have to do with Carnot’s principle? For- 
tunately, however, the sections contaming Kepler's laws, 
arti much other apparently irrelevant matter, are those 
the*sbeginner 1s advised not to read, With the mere 
remark that afl this is prelimimary to an elementary 
e 
exposition of Darwiff's calculations in tidal friction, it 
will best serve all purposes to confine the attention 
strictly to thmgs thermodynamic * The most important 
chapters, ali from the teachers and pupils points of | 
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d 
vew, are the first and mh, dealing with the foundations 
of the science e>’ 

The first chapter 1s peaded “The Conservation of 
Energy ” It develops in mathemetical form the general 
differential equation of energy, byt 1s lamentalsty feéble | 
in the physical or experimenta] side 


True, there is a ` 


` 


brief discussion of some of Joule’s eperipents, but we © 


venture to think it would require a greater than Joule to 


find that a calorie was equivalent to 41,538,759 8 ergs ! 
A httle further on, the latent heat of ice nde 


sure of one atmosphere 1s given as 79 25 calories, ,or 


3,292,025,964 ergs!! Surely it “was the most’unkindest—— 


cut of all” thus to spurn the o 15 The truth taught 
here ıs, that ten-place logarithms do barg Justice to 
“ Parkerian” reductions 

A novelty of treatment is the Nivea of forces intg® 
contact-forces and ether-forces To Prof Lodge is as- 
cribed the doubtful honour of having suggested this 
treatment Contact-forces, we aie tol® exist between 
particles in contact, whil® “the principal ether-forces 
in Nature which do work, in addition to gravitation and 
radiation forces, are those which give rise to chemical, 
physical, electric, and magnete actions.” It 1s not.easy 
to see the exect meaning of the word “ physical” in thys 
definition If it includes elasticity, cohesion, adhesion, 
and capillarity, why should pressure, impact, ang fric- 
tional effects be excluded? Is there, indeed, any evidence 
of the existence of contact-forces (in Mre Barker’s sens@) | 
between partic cles? To our gross senses, visible masseg ` 
seem to get into contact with each other , but, when once 
we introduce an ether as the vera causa ofeall actions 
between bodies not in apparent contact, we are compelled 
to regard this ether as an ocean m which matter 1s an 


« 
‘ 


archipelago of particles or a swarm of maelstroms Haw, e 
then, can “contact-forces” eaist at all, since ether must, ., 


intervene between particle and particle? Ineany case an 
elementary text-bool® 1s hardly the place to mtroduce 
crude ethereal speculations 

Chapter m1 1s devoted te “Carnots Principle,” and 
these two most significant words fortn head-lines to 136 
pages of a book that just tops dhe 4oo This is good 
Nevertheless, the “ principle” itself, so far as we can 
iscover, Is never once explicitly stated The chapter 
opens with a brief histoyic sketch, in winch we are told 
that [lapeyron brought Carnot’s work “ prominently ” 
forward in 1834 Yet it was not till fourteen or fifteen 
years later that Thomson discovered to the scientific 
world the greatness of Carnot, and clearly pointed out 
the ne@essity for modifying Carnot’s reasoning so as tO 
bring it into accord with the true theory of heat From 
Thomson’s second paper (1849) Glausius dates his m- 
spiration Of allthis Mr Parker says nothing, nor does 

è 
he seem to be aware that Thomson, two years before 
Clausius and Ranakin® published anything, pointed out 
how Carnot’s principle led to the conception of an abso-» 
lute scale of temperature Mou@over, there can be no 
question that Thomson Bs gavéean unexceptionable 
enunciation of the “axiom” underlying Carnots prin- 
ciple Saeh particulars are probably of no interest é an 
author who defines “the very important axiom i 
substantially due to Carnot” ın language which may be- 
thus paraphrased No mechanical work can be gained 
from a cycle of operations imposed upon a system in 
° 


r 


r 
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thermal comrpynicaiien with tivo bodigs only which are 
at the’same temperature As A basis for the secondlaw, 
18 not ths hike, Safnsdif shorn of his locks ? 

‘But iB the really important demonstrations Mr Parker 
uses, as a logical equivalent of this,an axiom which again 
1s howhere gwen &xplicitly, but may be thus enunciated 
During a complete cycle, in which the working substance 


w_isin thermal communication with two bodies each at a 


constant and uniform temperature, ıt 1s impossible for a 
positive quantity pf heat to be absorbed from the one and 
no heat whatever to be exchanged wth the other body 
The general twuth gf this “axiom” will be admitted 
rather becquse ıt agrees with Carnot’s principle than 
. because of any inherent menit 1t may itself possess An 
saxiom must appeal to expe1ience at bottom, and if one 
had striven to evolve the said axiom in the most unaxiom- 
atic guise attainable, one could hardly have succeeded 
bette? Sad, indeed, /zs lot whose introduction to Carnot’s 
principle ys through such tortuous paths ! 

But the impression gathered from a careful considera- 
tion of Section 49 1s that the second implied form must 
be fegarded as simply another statement of the first ım- 
plied form of “ Carnot’s axiom” Take, for example, the 
followingsargumgnt — 


@ . * 
“The'quantities of heat absorbed by the system from 
the two bodies A, B Mach at a constant and uniform 
temperature] dirmg any complete cycle cannot both be 
positive For we could then, by expending work 1m fric- 
tion, cause the system to undergo a cycle of operations 
in which aspositive quantity of heat was absorbed from 
one of the bodies A, B, and no heat at all received from 
ar parted wjth to the other In othe: words, we should 
be able to take heat from a body whose terhperature was 
mform and constant, and transform it into work without 
the preSence of any other body of different temperature, 


contrary to* Carnots axiom ” è 


Little good would be seived by criticizing these state- 
ments at length, which seem to contain at least as many 
‘assumptions as sentences , It would be interesting to 
know what becomes of the work spent in friction, so 
arbitratily introduced, and so cunningly disregarded 
After all, however, althoigh the second’implied form ef 
“Carnot’s axiqgm” may be generally true, 1t certainly 1s 
not so in the particulai case in which the one body 
ts at absolute zeo This 1s quite as conceiv&ble a 
contingency as the realization of the assufied, theimal 
condijions of the bodies A and B 

e. After baving, by a perfect°volley of seducteones ad 
absurdum, reduced all reversible cy cles, working between 
the same temperatures, to the same efficiency, Mr Parker 
intioduces Thomson’s absolute scale of temperature in 
the usual form % ane ; 


Then should come (since it has 
Go $ 


e not come earlier) the proof that the reversible cycle has 


more efficiency than any other conceivable cycle But all 
we find 1s this sentgnce — 


{It will be easily seen that, if the irreversible cycle be 
-noa-frictional, a/g will be equal to 4,/6,, an@wthat in all 
other cases ıt will be less ” 


é It will be easily seen” ıs easily said, and throws the 
burden of the proof upon the intelligence of the learner— 
the proof of what is the kernel of the whole of ¢hermo-e 
dynamics® And ¢/zs is teaching ' 
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We are firmly convinced that after reading this third 
chapter the average student will have the haziest fleas 
of what reversibility means, will be utterly®at a loss to know 
what Cernot’s principle teally 1s, and will logk upon the 
“ conception of chtropy” as a phrase to conjure by It 
is with decided feglngs of rehef that weepass on to 
chapter 1v, “Application$ of Carnot’s Pinciple” It 
may be well to remark here that chapter 1, “On 
Perfect Gases,” discusses the simpl@ thermodynamic 
properties of the ideal gag Sbeying Boyle’s and Charles’s 
laws The experimental truth established by Joule, that 
the heat absorbed by such a gas is equal to the work 
done by ıt during the expansion, 1s made the basis of the 
whole inquiry Inboth these chapters the ground covered 
is famihar For example, Thomson and Joule’s esperi- 
mental dete:mination of the absolute zero of temperature 
is given with commendable fullness Critical points, 
lavent heats of saturated vapour, and certain aspects of 
salution and capillarity are all treated ın due onder, and 
w:th sufficient fullness of numerical detail to make them 
thorougkly intelligible In the fifth and sixth chapters, 
again, we are introduced to the thermodynamic potential 
We are not aware that the general energy methods of 
Massieu and Helmholtz have ever before been presented 
in connected form to English readers This Mr Parker 
has done, and has deservedly earned our tribute of praise. 
Anyone who 1s familiar only with the earher methods by 
which the foundeis of the modern theory grappled with 
the subject, will find these two last chapters and especially 
chapter “1 , particularly interesting 
° The author is not, however, to our mind so happy in 
tus account of Gibbs’s thermodynamic surface as, from the , 
tenor of nis introductory remarks, we had expected him to 
be After animadverting upon “the very brief notice in 
Maxwell s ‘Theory of Heat’” of “this beautiful geometrical 
canstruction which does not seem to have obtained 
the attention it appears to deserve,” Mr Parker proceeds 
presumaBly to give it this attention But what do we 
fird? Five pages of not very lucid description as against 
Maxwells eleven and a hal& Perhaps, however, this 1s 
of small consequence , for, beautiful though ıt be as a bit 
of geometry, the thermodynamic surface, even in concrete 
fom, 1s of doubtful efficiency ın the presentation of 
thermodynamic truth 

Mr Parker’s book possesses not a few merits, but ıs 
manned as an educational wosk by many faules, chef 
ariong which 1s the tangled presentation of the second 
law Its hard, indeed, to*get up much enthusiasm for 
2r author who speaks of the seed at which a body cools, 
who casts a slur upon British meteorologyeby declaring 
that the Centigrade 1s “the only thermometer now used 
for scientific purposes,” and who gives fo less than three 
distinct and irreconcilable estimates of the sun’s radiation 
in aS Many consecutive pages The loosely expressed 
but familar axiom that “heat cannot flow of itself” yp a 
tempeiatuie grade is referred to as an important gpvse- 
guence of Thomson’s definition of absolute temperature , 
ard of the Maawell “ Demon,” gad all that therein is, 
there 1s not even the suggestion of a hint 

The book ends with an appendix of physical constants 
compiled from various sources 
is sadly diminished by lack of an inde. or even table of 
contents s CGN 
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e THE CENTURY DICTIONARY 


The Century I¢ctionary an Encyclopedie Leruon of 
the Engjsh Language Prepared under the super- 
intendence of Wilham Dwight Whithey, Ph D , LL D 
In Six Vols (New Y ork The Century Co London 
T Fésher-Unwin ) 

‘HE preparation of an English dictionary on the 
scale of the® present work 1s a task of enormous 
difficulty, and Prof Whitney may be cordially con- 
gratulated on the success with which, m association with 
numerous collaborators, he has accomplished it In the 
course of his labours he kept before himself three objects 
the construction of a dictionary which ‘might be consulted 
with advantage for every literary and practical use, a 
collection of the technical terms of the various sciences, 
arts, trades, and professions, more nearly complete than 
any that had eve: before been attempted , and the pre- 
sentation, along with the definitions proper, of such 
encyclopedic matter, with pictorial illustrations, as should 
render the work a convenient book of geneial reference 
One result of this far-reaching plan 1s that theqiumber 
of words included is very much larger than the vocabu- 
lary of any preceding dictionary, about 200,000 words 
having been defined It ıs impossible, even ın such a 
dictionary as this, to give every word or form of a word 
that may at some time have been used by an English 
writer or speaker , but the editor, as a rule, has very pro- 
perly preferred to err on the side of “ broad inclusiveness” 
rather than on that of “narrow exclusiveness” He has 
sought to make the work “ a practically complete record 
. of the main body of English speech. from the time of the? 
mingling of the Old French and Anglo-Saxon to the 
present day, with such of its offshoots as possess histo- 
rical, etymological literary, scientific, or practical value” 

A good deal of space has therefore necessarily been 

given to obsolete words and forms, the inclusion of which 

will have the warmest approval of all who @esire to 
promote the study, on scientific principles, of the evolu- 
tion of the English language. An unusual number of 

“dialectal” and provincial woids have also been 

admitted, and, as was to be expected in the case of a work 
soniniled in the United States, much, attention has been 

given to “Amenicanisms,” some of which are merely 
survivals of older or provincial English, while otheis have 
been generally adopte® on this side of the Atlantic 

Another cause of increase has been the admission of An 

mmneense number of word? which have come into 

existence during the present century through the progres? 
of knowledge and Jabour, scientific, artistic, professional, 
mechanical, and practical Liberal as the editor has 
been in this dire&tion, no one who uses the dictionary 
as likefy to think that his hberality has been excessive 

It is scarcely necessary to say that the utmost care has 
beeg taken with the etymological part of the work In 
explayning what has been done in this department, the 
editor does not eapress himself happily when he speaks 
of “the making of @kge English language” as having 
begun “ with the introduction of Roman rule ahd Roman 
speech among the barbarous Celts ẹọf Britain” If there 
is anf intelliggble sense im which we can talk of the 

English language as having “begun, ” we must surely 
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dialect or dialects from yhich thost ygtally essential 
elements of our present speech are directly descended 
The fact, however, which Prof**Whitngy desnes to 
emphasize ıs that the vocabularye of our langufge fas . 
sprung from various sources, andethat for a proper under- ` 
standing of its characteristic qualitie® the study of*its 
etymology 1s on this account of extreme importance The 
current accepted form o1 spelling having keen 


resented 
each important word 1s traced back through eae forms" 


to its 1emotest known onigin In revising the proofs of 
those portions of the work which deal with A and part 
of B, the authors had the gieat advantage of being-able 
to consult Dr J A H Murray’s masterly “ New English 


Dictionary on Historical Principles”, dnd they also , 


express acknowledgments to other writers The work. 
however, gives ample evidence of independent research , 
and Prof Whitney claims that “1t has been possible, by, 
means of the fresh mateigal at the disposal of the 
etymologist, to clear up in many cases doulfs or diffi- 
culties hitherto resting upon the history of particular 
words, to decide definitely in favour of one of several 
suggested etymologies, to discard numerous current 
errors, and to give for the first time the history of many 
words of which the etymologies were De ak 
or erroneously stated ” - © 
With regaid to orthography we may note that in 


~ 


cases in which English usage and Amefidin usage are . 


not identical (as in words lke “labour,” “ traveller,” * 


theatre”) both forms are given, a plan with which 
neither Americans nor Englishmen can reasohably find 
fault In the definition of words, the object has been to 
separate more or less sharply those senses of eache word 
which are really distinct, while over-refinement of 
analysis has been avotded As far as possible, the 
definitions have been arranged historically, and they aie 
illustrated by a very large collection of extracts represent- 
ing all branches and periods of English hteratue Here 
we are interested mainly in the definitions of scientific 
terms , and, speaking of these generally, we can say that 
they are remarkable both for acctracy and for concise- 
ness Some slps were, of course, inevitable “ Achro- 
nical” (given as “acronychal”) ıs thus defined —“ In 
astron , occurring at sunse® as, the acrortychad using or 
setting®f a star opposed to cosmzcal” This 15 very. 
misleading, she real meaning being, as we recently had 
occasion %o explain, that in achronical rising and setting 

“we have the star msing when the sun is setting, and, 
setting when the sun is rising” But, upomthe whole, 1t 
1s most creditable that work over sb vast a field, and 
presenting so many difficulties, has been so efficiently 
done On this account alone, even ef the dictionary had 
nothing else to recommend ıt, ıt would be of great service 
both to men of science and to the public 

In the encyclopedic portion of the Vork, the “ Century 
Dictionary ” cannot, of course, be compared with any of 
the great Encyclopedias Still, skilffl management has 
enabled the editor to bring together an immense amount 


of informaffon which will ofgen sufice for the pul posesfor *, 


which it 1s sure to be looked up The only unportant 
drawback to the plan on which this information has been 
arranged ıs that it involves too many cross-references 
The illystrations are very numerous, and it is worth 


trad its beginning to the formation *of the Low Dutch ] noting that old cuts have been used only whtn better 
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ones Could not be made Sofe are excellent, and most 
of the others gre qlee up to the level which ought to be 
mainfained in so Tmportan an undertaking Qf the 
typographical style, {f may be enough for us to say that 


~ the puflishers have succeeded in giving what they desired 


ry 


to produce—a page im which the matter 1s at once con- 
dénsed and begie 

Altogether, the work deserves to be warmly welcomed 
el hose who possess ıt will have within reach 


* "the best results that have hitherto been attained as to the 


e 


meaning, the evqlution, and the affinities of all classes of 
English words 
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OUR BOOK SHELF 


` Last of the Snakes in the Indian Museum 
` Sclater 


_ THIS hst contains the names of 350 species of snakes 
represented 1f the collection of the Indian Museum, Cal- 
cutta Of the 350 a larg& majority, 210, are from the 
Indian Empire (inclusive of Burma and Ceylon), leaving 
68 forms that are known to inhabit parts of British India 
unrepresented in the collection When it 1s remembered 
how rare and local many snakes are, how many species 

sare known by a single specimen, and how seldom oppor- 
tunities of collecting occur in such tracts as the remoter 
hillg of, Southern Igdia, the Assam ranges, the forests of 
Tenasserim, &c , which abound ın peculiar forms, those 
* who have had charge of the Indian Museum may be con- 
° gratulated of having succeeded in bringing together 
representatives of so large a proportion of the Indian 
Ophidian fauna The number of species represented in 
the Musewm of the Asiatic Society, the nucleus of the 
Indian Museum, Calcutta, when the reptiles were cata- 
logued by Mr W Theobald ın 1865, was about 120, so 
that there has been an increase of 75 ptr cent in 26 
"years , Altogether, as regards Indian snakes, the Cal- 
cutta collection 1s probably only inferior to that in the 
British Mtseum 
The publication of the presenf list has naturally been 
greatly faciltated, if indeed ıt may not be said to have 
been caused, by the appearance, in 1890, of Mr Bou- 
Jenger’s work on Indian Reptiha and Batrachia, to which, 
in his introduction, Mr Sclater fully acknowledges his 
obhgation A few species have been added by Mr, 
Sclater to those described by Mr Boulenger as inhabitants 
of British India s 
This is probably the last ,contribution to Indian geo- 
logical literature that may be expected for the present 

*from its author, who has, according to an annoufcement 

in NATUREfor January 21, received an appolgtmentat Eton 
College During his brief tenure of the Deputy Super- 
interfdentship, Mr Sclater hasdone some useful work for 
the Indian Museum, especially ın completing the cata- 
logue of Mafamaha commenced by Dr J een a 


The Lining World, Whence wt Came and Whither it 28 
Drifting ByH “w Conn, (New York and London 
G P Putnam’s Sons, 1891) ° 


In this book ProfeConn undertakes to present a review 
of the speculations cencerning the origin and significance 
of life, and of the facts known in regard to its develop- 
ment, with suggesfions as to the direction in which the 
development 1s now tending The subject ıs ceitainly 
* latge enough, but the authqr has prepare&ehimself for 
dealing with it by careful study of the highest authorities 
in, biological science, and he succeeds in giving a clear, 
impartial, and interesting account of the main lnese of 
mqurv connected with the theory of evolution He 
begins with a general chapter on the sourcespf “ bios 
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logical history,” indicating the*meaning of evidence fom 
fossils, from embryology and anatomy, and from other 
depaitmentsgof research He then expounds the verious 
ideas which have been suggested ås toghe origin of life, 
bringing into prominence two propositions which may be 
distinglushed from meré hypotheses Thes@ are (1) that 
life arose in the Ocean, and (2) that the first form of life 
was the simplest pogsible condition ef livings matter, cer- 
tamly simpler than any Itving organisms with which we 
are acquainted to-day, and very likely simpler thar the 
simplest mass of diffused protoplasm Next comes a 
summary of the leading*fagts and speculations about the 
origin of the animal kingdom, and this 1s followed by a 
chapter setting forth “the record from fossils” "The work 
1s completed by,a general view of the course of animal 
evolution, a sketch of the history of plants, and a dis- 
cussion of various questions relating to the probable 
future of the hving world A lst of references ıs added, 
which will be of considerable service to readers who may 
desire to study more minutely the philosophy of evolu- 
tion 


Adventures amidst the Equatorial Forests and Rivers 
of South America, also in the West Indies and the 
Wilds of Florida To which 1s added “Jamaica 
Revisited” By Villiers Stuart, of Dromana. With 
many illustrations and maps (London John 
Murray, 1891 ) 


A GREAT part of this book relates to travels which took 
place more than thirty years ago The work ts not, 
however, less interesting on that account, for the 1m- 
pressions recorded ın it are reproduced from letters and 
journals written at the tıme and on the spot The author 
writes without pretension, and has much that 1s attractive 
to say about Surmam, Cayenne, Demerara, the Orinoco, 
Trinidad, Martimique, and Florida In the chapters on 
eJamaica he combines the impressions obtained dunng 
ehis first visit with those made upon him in 1891, when 
he was present at the opening of the Jamaica Exhibitions 
Mr Stuart writes of this island with the strongest en- 
thusiasm “It is impossible,” he says, “to exaggerate 
its loveless The most skilful writers must despair of 
conveying any adequate idea of its fairy-like charms” 
He gives an excellent account of the progress made by 
the peogle of Jamaica in the interval between his two 
visits On all sides he was struck in 1891 by evidences 
of industry and improvement, and of the coloured 
population he asserts tha@ they seemed to him the 
merriest and happiest peasantry he had met with in any 
part of the world 





LETTERS TO THE EDITOR. 


(gue Editor does not hold hamsel? responsible for opinions exe 
pressed by his correspondents Nether can he undertake 





to return, or to correspond with the writers of, resected’ 
manuscripts intended for thes or any other part of NATURE 
No notice ts taken of anonymous communications ] 


Cirques. 


From two or thiee of the erticisms of the views in my volume 
on “ The Ice Age in America ” concerning czrgues, 1 concluded 
that there was some misunderstanding as to the thing sigmified 
by the word, and accordingly wrote to Mr Russell, of our 
Survey, whose views I had adopted, and who has had ewider 
acquaintance with the facts concerning them than anygne else 
io America I send you his reply, which you are at liberty to 
publish if you wish I am sure all pierested in glacial matters 
will value ® communication from so-eminent an authority, and 
will find that much hght 1s shed upon the subject by his recent 
explorations in the Meunt St Ehas district of Alaska 

G FREDERICK WRIGHT 

Oberhn, Ohio, U S A , December 16, 1891 
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Department Y the Inter 10), United States Geological Sus vey, 
lVashengton, D C , December 12, 1891 

Pref G Frederick Wright, Oberlin, Ohio, 

My DEAR Sir,~gYourletter, calling attention to Mi Bonney’s 
remarks on the nature of cesgues in a review of your ‘Ice 
Age in NorthAmerica” (NATURE, ¥ol xliv p 537), lêd me to 
think that possibly al who have written on then character and 
origin were not considerifg the same phenomena This 
suggestion was strengthened on refewing*once more to several 
of the effays which have appeared on the subject In Bonney’s 
paper on the formation of errgues (Quart Journ Geol Soc, 
London, vol xxvii @ 1871, pp 312,324), three conditions are 
mentioned, which are stated toebe most favourable to their 
production,, these are — ° 

‘*(r) Upland glens, combes, or terraces, so shaped as to give 
rise to and to maintain many small streams , 

‘¢(2) Strata, moderately horizontal, over which these streams 
fall, which, by their constitution, yield considerably to the other 
fornts of meteoric denudation ” 

“ (3) These strata must nevertheless allow of the formation of 
cliffs , and thus perhaps the most favourable structure 1s thick 
beds of limestone, with occasional alternating bands of softer 
rock ” 

In the High Sierra of California—where the cargues are 
situated, my description of which you quote, and which called 
forth Mr Bonney’s criticism in NaTURE—none of the cond: 
tions mentioned above, except that the rocks are sufficiently 
durable to stand in cliffs, have perceptibly influenced the forma- 
tion of the topographic features under consideration œ 

The cergues are not situated “fin upland glens, combes, or 
terraces, so shaped as to give rise to and maintain many small 
streams,” but are in the very crests of the mountains, and 
1eceive practically no drainage from above They are not im 
horizontal strata, but in various rocks some of which are highly 
inchned The most typical examples occur in granite, which 
1s broken by well-defined vertical joints 

The rocks are safficiently hard to allow of the formation of 
chiffs, but this property 1s requisite fot the production of other 
similar topographic forms, and not an exception peculia: to 
those in which cu gues occur . 

Not only the czrgues of the Sierra Nevada, but hundreds of, 
others in the basin ranges of Nevada and Utah, m the Rocky 
Mountains, and in the mountains of Southern Alaska, have been 
formed under conditions which are the reverse of those stated 
by Mr Bonney 

Another class of topographical forms resembling cw gues are 
well known , these are the ‘‘ alcoves’? formed in the edges of 
mesas and table-lands where the rocks are essentially horizontal 
and usually heterogeneous They are common in thee Catskill 
Mountatns, and all along the borders of the plateau on the west 
of the Appalachians from New York to Alabama They occur 
in the great plateau regions of Mew Mexico and Auizona, and 
are common in the cañon walls along the Green and the 


Colorado Riveis, where they were studied by Powell Modified | 


examples occur in the sediments of Lake Lahontan, and in the 
bad. lands of Dakota, but in these instances the strata are mostly 
too soft to stand in vertical walls I have seen good examples 
at Table Mountain, Cape of Good Hope, and it 1s safe to say 
they will be found wherever pearly horizontal rocks, sufficiently 
durable to form cliffs, have been cafioned or eroded into mesas, 
The mode of formation of alcoves 1s too well known to 
requize detailed desci:iption The§$ are formed by the action of 
streams cutting niches in precipices, which are enlarged by the® 
dashes of spray from water-falls, by solution, and by the giind- 
ing of a472s 1n® the pools into which waters cascade Alcoves 
are most abundant in comparatively low regions, for the 1eason 
that when strata are greatly elevated, they usually become 1m- 
clined or folded , but there 1s no reason why they should not be 


found afany altitude, provided the rock conditions favou: then | 


formation 

It seems to me that alcoves, and not czrgues, were formed 
undef the conditions postulated by Mr Bonney, and that the 
two artegenetically distinct 

Since writing the account of the esrgues of the High Siena, 
quoted by you in ‘‘ The I@ @ge in North America,” I have visited 
the Southern Appalachians and the high mountains df Southern 
Alaska, always having the various problems of mountain sculp- 
ture ın mind The Southein Appalachian§ are without evidence 
of form@r glaciation, while the mountains of Southern Alaska 
are now undergoing intense glaciation In the former, cz gues 
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are absent, but in the latte: tJey are abugdegnt, e$pecially on the 
northern sides of the mests ofthe mounfains, an@ are the sources 
from which numerous glacier] flaw 

The initration of rain and mill sculpttre as well illustrated on 
the sides of many of the valleys of Southern Alas! a% and,m=as, 
you are well awaie, there are many valleys in that region which 
were formerly filled with glaciers toa depth of 2000 feet or 
more, but from which the ice has now diftppegied Al the 
minor features due to aqueous erosion on the sides of the 
valleys, previous to their occupation by glaciers, wete removed by 
the ıce The surfaces were cleared of their ol@ records 
sculpture on ancient monuments was sometimes removed to 
make 100m fo. a new bas-relief When the ice melted, 1t left 
the steep slopes without vertical lines, but more or Iéss deeply 
scored in horizontal bands Through analogy with the pene- 
planes described by Davis, we might cabl these ‘‘ pene-slopes ” 
The rain falling on these slopes initiated new Imes grossing «the 
glacial grooves at high angles, and forming m%niature cafions, 
which receive numerous branches in their upper courses Many * 
times, several small stream channels coming together have cut 
radiating’ channels separated by buttresses, while below, the 
stream plunges over cascades or runs through deeply-cut gorges 
This mimiatme sculpture 1s characteristic of imifature drasnage * 
on inclined surfaces The combiwed excavations made by several 
tributaries near the heads of these new drainage cnanmels have a 
somewhat basin-like form, but the interiors of the basins are rough, 
and divided by ridges, ‘and their walls, although steep, do not ap- 
proach the vertical These topographic forms in mimialure are 
clearly the work of ram and rills, and have no complicating 
conditions, except the natwe of the strata in which they are* 
cut, and m the best examples this is homogengpus_ e 
ə Let us renew our studies in the Sapthern Appajachaans, 
where, as already stated, no evidence of forme: glaciation has 
been detected About many of th® higher summits in that 


` 


region there are large conical depressions, &n® the sides of* + 


which ale many nll channels that converge towards a comm®n ° 
outlet These depressions are many times strikingly crater- 
hhe m form, but their sides are sloping, and usuglly deeply 
covered with débz2s, but in no imstance are they vertical cliffs 
So far as can be judged, these depressions are not deperdent on 
rock stiucture, and are certamly not confined toshorizantally 
bedded rochs, būt m the best examples have been excavated 1m, 
strata that are highly inclined They occur near the summuts 
of mountains and on the sides of precipitous ridges, and receive 
httle 1f any dramage from above They belong géhetically to 
the same class as the minfiture excavations on the pene slopes 
of Alaska, but are of far greater size, and owing to the dis- 
integration and decay of the rocks, and probably, also, to their 
fuller development, are much more uniform gn contour : 

The depressions about the summits of the Southern Appa- 
lachtans are not ¢z7 gues, but n my opyion, are of the nature of 
the prototypes of cergues The general outline of the model has 
begn secured , but*for the final sculprurig, m order to forin 
typical czgues, another tool 1s required That tool is ice 

Should a chmatic change gceur which woul admit of the 
accumulation of perennial snow about the summits of the 
Appalacfhans, the depressions referred to would be the first* 
to be filled, and would give origin to ice streams of the Alpine 
type Thezdvé snow accumulating in these depressions would 
become compacted at the bottom and form glacialice Æs the 
1ce flowed@outward, it would remove the @éb12s encumbering the «+ 
sides of the basins and attack tht rocks beneath, probably in 
some such manner as described by Lorange, and quoted by you 
on pp 244-45 of ‘* The Ice Age in North*Ameiica ” 

Ido not feel that we can completely analyze the action of 
snow and ice in depressions like those u which many glaciers 
originate, but there are certain considerations which may be 
suggested in this connectron 

It is well known that ice may be moulded by pressure and 
made to flow like a viscous body, wlmle it yields but very 
shghtly to tension When an attempt is made to stretch it, 
fracture results Crevasses therefore indfate tension in the 
glaciers where they occur é 

The crevagges near the upper margins of #évdés, knowneas . 
ber gschaunds, are really faults,*formed by the subsidence of the - 
névé on the lower side of a break They indicate, as has been 
suggested tome by Mr W J McGee, that the névé whare 
they occur 1s ın a state of tension, and the tendency 1s for the 
snow to pull away from the cliffs, and thus tear out portions of 
the 10ck to which it adheres More than this, the crevasses 
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frequently. cut eampletely throughfthe zezë and expose the rock 
‘beneath to'the action of frost, Inffuch instances the rockg- are 
inthe best position posable to be acted upon by great changes 
_ofetempetature.® “Dark. Podies on high mountains absorb heat 
when exposed to the sun, although the air may be below 32° F.; 
cand ing the adjacent Mow, become saturated with water, 
owhich freezes ak sodh as they are in shadow. The blocks thus 
Toosened fall away or are removed by. the motion of the névé. 
‘The tops of the clits, however, are protected by a covering of 
wi dere if frequently a space above the top of the wéwé in 
summer which is exposed in like manner to the action of the 
atmosphere. ‘These slopes recede by sapping through the action 
of frost, atid precipices:result. > While the upper portions of the 
walls of depressions filled with évé snoware being broken away 
y the tensions dn th. sæ, and by atmospheric action, the 
“snow on the Jower. slopes is under compression, and thus 
rendered capable of abrading the rocks over which it flows. 
o o The ice, in descending the steep slopes from various sides, 
“appinges. with great force on the bottoms of the depressions it 
‘occupies, and tends to scoop out rock basins, The result of 
these combined agencies is seen when the wéad is removed, and 
"we fied amphitWeatres with precipitous walls rising immediately 
above ‘a rock basin lake. In other words, the resulting form is | 
ip cirque like those of the High Sierra. 
oC Sofar as my observations extend, cfryzes are confined to 
mountains on which ice sculpture followed, water sculpture. 
“The topographic forms left after the disappearance of the ice 
are modifications of the antecedent forms due to the action of 
tain and streams. 

Tn the vicinity of Mount, St. Elias, Alaska, the mountain 
ranges primarily: gnonoclinal uplifts.of geologically recent? 
date, and donot bear evidence of having been deeply dissected 

“by streams previous to tW- birth of the. present glaciers. The 
Sce drainage B “argely consequent. on the. presente orographic 
“stheture, and erguer are usually absent, . One-remarkable ex- 
ception to’ this is furnished, however, by a fine scz-gue on the 
southern sige of Si. Elias, which is filled by #é¢ snows and 
drained by a small. glacier: © Thousands ef secondary and ter- 
tiary glaciers exist on the southern slopes of the mountains, but 
certainly verg few, and: so: far as my knowledge goes none, of 
phese have their origin in true cifgnes::: On the north side of the 
mountairs, however, which are “in” general the. gently sloping 
surfaces of orographic blocks, topographic forms inherited from 
former aqu®ous erosion are conspicuous,.and cirgues are 
abundant. ‘ oe zi 

Glaciers exist about t 





























paratively slight erosion they have sufferedy it is reasonablegto 
suppose that the first precipitation on their summits was in the 
form of snow. ‘Glaciers were. formed on unmodified slopes, but 


have not excavated cirguesfor themselves. The glaciers on these 
mountains, like many of the smaller ice streams in®Alaska, 
occur on exposed slopes.and not in depressions. elhe accumula- 
tions of snow and ice form prominent convex surfaces and fre- 
quently giye a characteristic outling to the summits which they 
cover, . 

The probable origin of cérfues which: I have traced, together 
with the fact that theyeoccur in thousands: about the summits of 
qiountains on which *the glaciers followed water sculpture, 
together with their absence on unglaciated mountains like the 
Southern Appalachian® and also the fact that glaciers in them- 
selves do not seem to have the power of excavating similar 
depressions, is seemingly cumulative evidence pointing to the 
conclusion stated abawe. 

Cirgues, alcoves, ande possibly other forms, when considered 
simply as topographic features, may perhaps be classed together ; 
yet, genetically, alc@ves and eirgues are distinct, the former 
owing their existence to aqueous sculpture, usually in horizontal 
aks, and the latter to aqueous sculpture followedgby ice sculp- 
‘tare, in rocks which may be h&terogeneous or homogeneous, 
horizontal or inclined. 
cod he generalization that ‘‘ezrgwes are confined to glaciated | 
| regions,” ‘to which Mr. Bonney takes exception, was reached 
from considering the distribution of typical examples, previous 
to the differentiation of c¢rgues from other similar topographie 
forms. en they are recognized as distinct from alcoves, and | 
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necessarily in part of glacial origin, the reason for their distribu- 
tion becomes @vident, as does also the further generali&tion 
that they *‘ occupy localities where glaciers fift appear.” 
in the Rocky Mountaigs the peaks. and ridges on which 
cirgues occur have an. elevation of from 10,000 te 14,000, feet. 
The same is true also in the Sierrag Nevada. In each. of these 
regions the ancient mg fields: had genfirally abut the same 
elevation, while the glaciérs* flowing from them. deggend to 
within 6000 or 5000 feet above sea-level, In Alaska, hi 
where the former glaciers descended into. the ocean, 





I remain very sincerely your friend, 
ISRAEL C. RUSSELL, 


Large Meteor of January 24, 1892, 


Ir is to be hoped that farther observations willl be forth- 
coming of the brilliant meteor of January 24, 10h. 55m. (de- 
scribed by Mr. T. Heath in your last number, p. 295), so that 
éts real path may be computed, I think there is little doubt 
the meteor belonged to a shower of Draeonids having a radiant- 
point a few degrees south-east of the star ¢. On the same-night, 
(January 24) as that on which the fine meteor was observed, I 
saw athird magnitude shooting-star, at gh. 55m. with a path 
from 324° + 40° to 3307 + 379°, and this also belonged to the 
radiantin Draco. I discovered this shower on the nights of 
January 19 and 25, 1887, and determined the. position of the 
radiant as at. 261° + 63°. There are many other showers from 


j the samegoint inthe spring, summer, and autumn months. 


Bristol, January 31. W, F. DENNING. 


* 





On the Relation of Natural Science to Art. 


In Dr. du Bois-Reymond’s interesting lecture, as published 
recently in NATURE, there octurs the following passage (p. 226) : 
“Flaxman” was ‘‘certainly mistaken: in representing Poly- 
phemus with three eyes—two normal ones which «are. blind, 
and a third in the forehead.” Does notthe recent discovery. of 
a third (parietal) eye in some of the lizard and fish tribes (not to 
mention the tunicates!) diminish “the: force’ of ‘this assertion? 

Taxman's genius appears rather to have forestalled the dis- 
coveries of science in represerting the human monster with ghree 
eres, especially as Wiedersheim-states that ever in man. nerve- 
fibres have been traced from the optic thalami to the pineal 

land, W: AINME HOLLIS. 

Brighton, January 11. 





. 

Ice Crystals. . 
Tuer following account of some very well defined ice crystals, 
may be of interest, « 
On December 26, 1891, the thaw set in. On the 27t 
noticed on the surface of the ice on the lake at Drift 
Park, near Prestwich, on the outskirts: of Manchester, a 
namber of very distinct, hexagona},@tabular crystals. 
surface of the ice was not very wet. These crystals varie 
half an inch to three inches across, were raised about an eighth 
of an inch above the Surface of the ice, and in many cases bore 
a similar but much smaller crystal in the middle, raisi about 
an eighth of an inch above the surface of the larger crystal. 
In some specimens fhe smaller crystal -was rounded: and @dis- 
. 
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tinct, When it was absent, dark lines, following theidirection | 
of te lateral axes, were visible in some cases. e F reqaently an 
indistinct striatiog was present. GILBERT RIGG, 
Manchester Museum, Mineralogical Department, 
b January iz * 
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© A Tértoise incloged dn Ice, 


Tsun like to beallowed to record a case of a water-tortoise 
‘surviving an incarceration in ice, somewhat similar to that given 
in NATURE (vol. xigv. p. 520). è 

In this instance, the tortoise has hibernated in a stone basin, 
in which ghere were about 6 inchs of water and a quantity of 
dead leaves. The whole was, I believe, frozen into a solid 
mass. At any rate, when, on December 29, I «examined 
a cake of ice and leaves, from 2 to 3 inches thick, which was 
floating in the basin after a thaw, I found the tortoise: with its 
back embedded in the: under side of the mass, and with nearly 
2 inches of porous-locking ice above it. The animal, though 
torpid, was alive, and I replaced it in the basin. Later on it 
put its nostrils up to the surface, and two days afterwards was 
seen with its head out of the water as usual. It remained in | 
the pond, which has been again frozen over, in less than a week | 
after this observation. Frank FINN. 

31 Walton Crescent, Oxford, January 22. 


Alpine Rubi. 


In a footnote in NATURE (vol. xlv. p. 10) it is stated that | 
“The two. highest-known species of Rudus are pinnatus and | 
rigidus, at 5000-6000 feet.” This is hardly correct, anless it | 
is intended to refer to African species only, In South America, | 
R. megallococeus, R. boliviensis, R. bogotensis, and 2. roseus 
occur at 8000 feet, and 2. rusóyi at 10,000. In Ceélorado I 
have found X. strigosus above 10,000 feet (see Bull. Torrey Bot. | 
Chub, 1890, p. 10; 1891, p. 169), In the Indian region, œ. | 
ellipticus goes to 7000, Ñ. lasiecarpus to 8000, and K biflorus | 
and Æ, rostfolius to 10,000 feet. a 

The name of the wild Zea is Z. canina, Watson (local name, | 
* mais de coyote”), not zaza, as given in NATURE, vol. xlv? : 

. 39. T. D. A. COCKERELL, 

Institute of Jamaica, Kingston, Jamaica, 

December 30, 1891. 
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UTILIZATION OF HOMING PIGEONS. 


e i 
HE utilization of the homing instinct of the domes- 
ticated varieties of the blue rock pigeon, the | 
Columba livia, formilitary purposes, has been effected by | 
most of the Governments in Europe. In France, Ger- 
‘many, Austria, Switzerland, Italy, Spain, and Fortugal , 
the organization has been very complete. It has even | 
extended to Russia, Denmark, and Sweden ; and Africa | 
has been brought into communication with Spain by | 
stations at Ceuta and Mellila. England alone, of all the 
great Powers, has neglected this important mode of com- | 
munication, which is available under circumstances tHat 
preclude the employment of asy other means, 

It®cannot be said that they have not been brouglit undes 
the notice of the military and naval authorities. Nearly 
twenty years*ago, on the occasion of the despatch of a | 
flight of seventy-two birds from the Crystal Palace to 
Brussels, when tht first birds arrived before the telegram 
which gvas sent to announce their departure, I wrote a 
letter to the Zmes of June 27, 1873, calling attention 

|- to their utility, and asking the question : “ What would be 
-the walue of the birds, in the event of a war in which we | 
may de engaged, that would convey messages to or 
from. Guernsey, Jersey, and other places, when the sub- 
marine wires had bean cut by the enemy?”; and in a 
lecture delivered by. me before the Royal Engineers’ | 
Institute at Chatham, on the use of pigeons for military 
purposes, I entered at some lengtlf into their mode of 
trainirf and general utilization. 

The employment of the Columba Huta depencs upon 
sev@al conditions which are not without interest. In 
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| few gapable of domestic: 


; facility of being tamed. 
| attached to its home, and returys to it ofits own will; a 


| powers of flight and well-developed perceptive faculties, 
| it being guided in its return. solely by Sight, and not, zs 


| England, is very severe. 


_ young birds that have not been tréned would almost 
_ certainly be lost if carried many milés from their home. 
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is ong of theecomparatively 
ion, a faculty which is totally 
distinct from, though frequently’ tonfoupded with, the . 
A. domesticated  afimal” is. 


S 


the first place, this speci 


tame animal is merely familiar with anan, "These two e” 
| States are admirably illustrated in the “closely allied 
_ Species, the fowl and the pheasant: Both were originally á 


perfectly wild, but when domesticated ‘the chick - ie 
variably return home to roost, while the “pheasants, ` 
though descended from numberless generations of birds ` 
bred in confinement, have no attachment whatever 1o 
the place of their birth or rearing. _ EP 

In its natural habitat (the rocky diffs of the sea-shore) 
the blue rock pigeon has to fly long distances in search 
of food, which, when breeding, it stores ‘Up in its crop:« 
and carries home to its young. This necessitates strong 


+ 


is often supposed, by any special instinct, è b 
The pigeons that are usas for carrying messages are 


bred solely for that purpose: A process of artificial 
| selection, as rigorous and remorseless ‘as that of naturs, 
is followed. 


_ power of perfect flight, and learning the contour ofstke 


+ 


The young birds, after acquiring ther 


4 


country in their circuits around their honie, are taken i 





. 


the digẹction in which it is desired that they should fly, 
and trained stage after stage until they know every 
locality over§which they have to traverse. This training 
is absolftely necessary, if their return home is ,to be 
dependggl on, During its performance the inferior birds.. 
those whose intelligence and determination are not wel 
developed, are lost; and the best birds, only, retainec. 


| This loss, in the long-distance flight¢ which are flown by 


the Belgians and by the best homing pigeon societies ia 
Old bits, that know. large 
tracts of country well,emay be taken in new directions, 
provided they are not too extended, with safety, but 


Every homing pigeon flyer recogaizes the hereditary 


| character of this acquired faculty, and will give a very 
_ high price for birds descended from parents that hgv2, 


flown long” distances, whereas he would not purchases 
another bird of precisely similar appearance were he not 
acquainted with the performances of its ancestors. Bia 


fancy varieties of pigeons, especially those ‘which are 


* 


_ called carriers in England, are perfectiy useless for tha 
_“purpose®of flying distances. 


The birds that are most valued are almost all descended 














ne . | 
from. the ho ing Fageons, Bs pigeons voyageurs, of 


Belgiam, in Which Country te sport of pigeon racing 
has been carried..omfor maty years, and has attfined 
ite higyest. dévelopment. 
ae of birds are Engaged, take place annually from 
TNES 
Brussels and thé neighbouring parts of Belgium. The 
birds are characterized by a well-developed brain, hard, 
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Pigeon races, in which thou- | 


guth of France, a@listance of five. hundred miles, to | 
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With a strong adverse wind their progress is necessarily 
slow compaęd with what it is when the wind: gin 
their favour, but the rate of the Winnegs may be taken 
from eight hundred to thirteen or fourteen hundred 
yards pèr minute. In fdyourable weather the races from 
the south of Frante to Brusselg are usfally accomplished 
| by the winners in one day; the pigeons neves flying after 
| eight o’clock in the evening, the birds being lbegated at 
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ERANA: 1 Mont Valérien; 2, Paris; 3, V 
ir Langres; 12, Belfort; 13, Bestngon;.14, Lyon; 15, Ylarseille 

"PORTUGAL: x, Lisbonne; 2, Porto: 3 Valence; 4, Chaves; s, Bragance: 
it, Elvas ” 12, Peniche} 13: Beja; x4, Lagos. 


Eevacnet 1, Madrid? 2eFigueras;°3, laca ;.4, Pamplona; s, Oyarsun ; 6, F@rol i 7, 
13) Makon; rp Zaragoza; r4 Valladolid; 16, Cordoba; 17, Malaga: 18, 
. Boulogne; 4, Vérone; 5, Plaisance; 6, Alexandrie; 7, 


: x2y Palma; 
Aranes 1, Rome} 2, Ancone; 

ony La Maddalena ie” Caghari; 13, Gaeta’; x4, Génova. 
Suisse yx, Thon; 2, Bale & Zurich ; 4, Weesen, 
ALLEMAGNE? x, Berlin; 2, Cologne ; 3, Metz 

to, Kiel; xz, Stettin; 12, Dantzig (*13, 

AUTRICHE! 1, Comorn ; 
DANEMARK! 1, Copent 
Sune: Carlsborg. 


2, Cracovie; 3, Franzenfeste: 4, 
gue, 


risburg ; 5, 


. 
Russi: s, Brest-Litovsk ; 2, Varsovie; 3, Novo-Georgievsk ; 4, Ivangorod ; 


fep plumage, great breadth of the primary ang secondary 
" Aight feathers, and large pectoral muscles. Yi 






pess 
France to. Brussels. 
tances, depends, of course, greatly on the weather. 


t We are gnabled by the courtesy of the editor of La Mature © reproduce | 


this map. 
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$4, Mayence; 5, Wurtzbourg ; 6, Strasbour; 
cenigsberg ; Mh Thorn; tẹ < 
bu erajewo ; 6, Mostar; 7, Trieste. 


fea ti i g 1 is an) 
urate portrait of a homing pigeon formerly in my | 
session that had repeatedly flown from the south of 
Their rate of flight, for long dis- | 


e 
Fig. 2..—CHART SHOWING THE SYSTEM or MILITARY PIGEON POSTS IN THE CONTINENTAL KINGDOMS. 


° 
incennes; 4, Lille; 5, Donais Valenciennes; 7, Maubeuge; 8, Metres: g, Verdun ; Pa, Toul; 
4 16, 


ignani 17, Grenoble; 18, Briançon: 


6, Almeida; 7, Guarda; 8, Coimbra; 9, Castello Branco; 10, Abrantés; 


$ 
Ciudad-Rodrigo; 8, Badajoz; 9, Tarifa; 10, Ceuta; 11; Melilla ; 

Valencia, : , 
Mont Cenis; 8, Fenestrelley 9, Exiles- rop- Vinadio; 


3 7, Schwetzingen (en projet); 8, Withelmehaven: 9, Toming 


Posen; 16, Breslau ; 17, Torgau. 


5, Luninetz. 


F . N 7 ~ * soe ° 
| daylight in the morning. Fog and mist, hiding the súr- 
face of the country, are fatal to rgped progress. 

It is sometimes alleged that sight can be of no avail 


their home, but it Should be remembered that from an 
| elevated position in the atmosphere immense distances 
| canbe seen. Mr. Glaisher records that from a balloon he 
l saw at the same tifhe the cliffs of Margate on the West, 
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when birds are liberated some hundreds of miles from. 
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Brighton on the south, and all along the coast-line to | could take as gopd care bf the pi dns, apd coüld train à 
Yarmouth on the north. ° therg in a manner superio to that Which is done by those 


The homing-ly-instinct theory is entirely disproved by | who use them for racing purposes»e Ne military or naval 
the races which have taken placg from Rome to Belgium, servant, unless he were a lover of pigeofis, wo%ld train 
a digtancee@of between eight and nine hundred miles, | them with the same amount of interest and care that is * 
nearly half of whiéh was @ver country entirely new to the | done by the amateurs. © . aa 
birds. All the birés engaged jn these races had been | In this country, at the present time, thereexists.a very 
flown fom the south of Fran&e to Belgium, whence they | large number of pigeon-flying Societies. Their races 
wofild have found their way back in one or two days, | extend from the midland counties in Engl&nd asfaras e; 
but of the hundregs liberated in Rome, not one returned | Cherbourg, and other parts of France. Inactuaprattice”+ 
before eleven days, and in the first race in a fortnight | the birds would not be, except under very rarè occurrences, . 
only four, out of the number Aespatched. The country | required to fly very long distances. Ofcourse these lorg 
was new to them, and doubtless they circled about in | flights necessitatea considerable amount of risk, but good 
search of some known landmark which would have | pigeons can be calculated on to rgturnefrom fifty to a 
directed their flight ; but the objects with which they | hundred miles with certainty. . 
were acquainted were hidden from ¿hem by the Alps, On looking at the map it will be see that no lines 
and it was only those few that, flying along the coast, | showing the military organization of pigeons appear in * 
succeeded in reaching the south of France, and then | Belgium ; in fact, it is hardly thought necessary that any: 
saw objects with which they were acquainted, that | distinct organization should take. place there, aS it is, 
returned to their Belgian homes. supposed that there are in Belgium along more than six, ` 
The first extensive practical application of the homing | hundred thousand homing gigeons belonging to pflvate 
faculty of these birds took place when Paris was environed | individuals, all of which are well trained, and. would, in 
by the German army. During the siege, as is well | case of war, be placed at the disposition of ‘Government: 





known, balloons were continually despatched from Paris, W. B. TEGETMEIER. ; 
carrying not only passengers, but bundles of letters, and ESA 

the homing pigeons belonging to a few private individuals ° ve 
resident.in Paris. In the first instance the despatches NOTES. s: 


returned by these pigeons were photographed on paper . z , , eooo f 
andsentftom Brussels into Paris. After atime a distinct | ° ae Committe Wah has been: formed @r the purpaze d 
obtaining a portrait of Michael Foster, Secretary of Me Royal 


pigeon post was organized from Tours, outside the : : : igen ea edice 
German lines. This pigeon post was recognized by the Society, and Professor of Physiology®in the University of Cam-+ 


English postal authorities, and letters at the cost of half- | bridge, hasissued a second list of subscriptions? "It is intended® + 
a-franc a word were sent from Tours into Paris with as | that the picture shall be. presented either to the University or to ~~ 
great a degree of rapidity as the pigeons could be sent | Trinity College, as the subscribers may decide. The treasurer. - 
out by balloon, and conveyed from the places where they | is Dr. Lea, Gonville and Caius College, and subscrfbtions may 
descended to Tours, for the purpose of being reflown int@ | be paid either to him or to Messrs, John Mortlock and- Co. 
Paris. The letters, which were limited to twenty words»: Bankers (Limitgd), Bene’t Street; Cambridge. -Chequesehould 4 
* were set up in type, micro-photographed on thin films of | pe made pä able to the “ Michael Foster Portrait Fund.” i 
collodion, inclosed in small quills, and attached to one pay 4 ae 
of the tail feathers of the bird. So complete was this At the meeting of the Cambridge Philosophical Society on *+* 
organization that one pigeon could have carried into Monday, January 25, Pigf. G. H. Datwin, President, in the ° 
Paris the whole of the many thousand letters that were chair, the following resolutions. were proposed by Prof. Cayley, 
sent in during the siege. 23 , seconded by;Drv Lea, and passed unanimously :—** (1), That the 
The Germans were not slow to utilize the sgrvices of | Cambridge Philosophical Society desires to express its, sensé of 
the pigeons for military purposes, and at the present time th R et Pad by th 4 tee p he Society dy ee 
every large fortress in Germany has its pigeon loft, and SETTAT AONE Bane OY: IE niversity and: the, Boeie y ae 
the birds are trained to fly*back from the surrounding | the death of Prof, Adams, who shed lustre on the Society by 
country for distances of many miles. the brilliancy of his scientific career, and set an example to dts 
As willbe seen by the accompanying map (Fig. 2), | members by the earnestness and simplicity of his life. (2). That 
pigeons are trained to Berlin ftom all the large fortresses | the Society do now adjourn wyhout transactingsthe. business of 
inthe Empire, Strasbourg on the south to Kœnigsberg on | the meeting, asa mark of respect for the memory of Prof. Adams, 
the north. „Then, again, each fortress has its own loft of | one of fhe benefactors of the Society. (3) That the President 
pigeons, which are trained to fly back to it, so that before | be instructed® to convey the foregoing resolutions to Mrs. 
a fortress is completely iwvaded by the enemy a number | Adams.” 
of birds can be sent out, or forwarded subsequently Sy ë ° . 
balloon. On being liberatesl with despatches, these We bave heard at present of oply one astronomer as candi-** 
would return to the fortress, without the possibility of | date for the Professorship of Astronomy rendered vacant-by the 
their being interfered with. A similar organization pre- | death of Prof, Adams ; this is Mr. Turner, Chief Assistant at 
vails in Frarte, pigeons having been trained from. Paris Greenwich. On the other hand, we hear of some mathema- 
to all the military stations on the German frontier ; and it | ticians ; it 1s not stated, however, wht contributions to the 
may be observed*that in Italy, Austria, and even Russia science they have made.’ © i P Bes 
the sagne system prevails. in our own country there is uf ie es 
no definite organization of pigeons for military purposes, THe late Ferdinand Roemer, the wellknown geologist and e 
Itis true pigeon flying has become a popular pastime with | Professor at the University of Breslau, Whose death on Decem- 
a lawge number of persons, There is scarcely a town in | ber 14, 1891, we have already recordeg, intended to have . 
the kingdom where some good homing birds do not | celebrated on May ro next his jubilee asa Doctor of Philosophy; 
een which could be placed at the disposition of the | and his friengs, admirers, aud ‘pupils were preparing to: do yh 
m itary. or naval authpyties. One great use of the birds honour on the occasion. It is*now proposed that a marble bast ` 
would be on the cruisers sent out to watch am enemy’s ER hall + dha Mineentlnoinal Mocni 
fleet. It is obvious that each could readily take a number > ` ae a i pla oed in ‘ he Mine relogical Musen ef } 
` of pigeons on board, and, withħout®leaving its post of Breslau, and an influential committee has been formed for Phe e 
observation, could send back day by day messages to the | PY™Pos¢ of collecting subscriptions. Eo 
Tais doubtful whether any purely wfiitary organization | a V7 Committees appointed Test year by the Rogal Society 
l Any Parey ry organization | and by the British Association for investigating the zoology of oos 
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the Sandwich Islands have amalgamated, and at a meeting held 
one day last monti? jected, fråm among the gentlemen who 
offered their sfrvices, Mr RobafiC L Pétkins, B A, of Jesus 
College, Oxford Mr eRerkins will accordingly leave Efgland 
ina feve’days, Broceedigg wå New York and San Fianeisco to 
Honolulu, where he will at once commence his researches into 
the fauna of the isjands, ànd especially that part of ıt which 1s 
believed to bè threatened with extinction , aided, it 1s hoped, 
by the Hawgnan Government, and some of the principal resi- 
dents wr David Sharp, F RS, Curator in Zoology m the 
Museum of the University of Cambridge, 1s the Secietary of the 
Jomt Committee e 


? 
THE annual general meeting of the Geological Society will be 
held on Friday,"Febr@ary 19, at 3 pm, and the Fellows and 
thelr friend? wgll dine together at the Hotel Métropole, White- 


* hall Place, at7 30pm 


. 


* THE new law on French Universities 1s soon to be discussed 
by the French Senate The Committee appomted to report upon 
the Government’s plan disapproves of many of its provisions 


. 


° 

M PIRRE LAFFITTE, the head of the ‘‘orthodox’ 

Positivists, has been appointed professor, at the Collége de 
France, of the history of science 


Dr FrintHor NANSEN 1s now in England, his object being 
‘to fulfil a series of lecture engagements The proceeds aie to 
be devoted to th@expedition to the North Pole on which hg 
hop®s to®tart next yelr 


e THE Joint eGiand Greshari Committee has decided to co- 

è operate wi'h University and King’s Colleges and the Medical 
Colleges of the great hosp tals of London im the establishment 
of the progosed University in and for London, on the under- 
standing that ıt be called tne Gresham University 


“ DR” ALFRED CARPENTER, the well-known advocate of 
sanitary reform, died at Ventnor on January 27 He was the 
author Of many works on sanitary subjects In 1879 he was 
elected President of the Council of the British Medical Associa- 
tron, having been in the previous year orator of the Medical 
Society of London 


. 


Pror E Ray LaNKESTER will on Thuisday neat (February 
11), at the Royal Institution, begin a} course of three lectures 
on ‘Recent Biological Discoveries”, and Lord Rayleigh will 
on Saturday (February 13) begin a comse of six lectures gn 
“Matter at Rest and in Motion » 


e 
Dr NOETLING, of the India Geological Survey, 1s now 
“engaged in superintending the sinking of shafts at the amber 


mines on the Upper Irrawaddy ° " 


AN® index to the five yearly wolumes of the Kew Bulletin, 

°* already published, has now, been issued as ‘‘ Appendix IV , 
1891 ’” In an introductory note some interesting statements are 
made as to the stor? of the Bulletin It was originally in- 
tended that a number should be issued only occasionally, but 
monthly publication was immediately found to be necessary, 
and futher space has since been oltftained by the printing of 
information of a pyrely formal kind in appendices The 
subjects treated have erelated almost entirely to economic 
botany The results of investigations made by members of tne 
staff at Kew and of kindred mstitutions at home and abroad on 
vegetable products and the plants producing them, have been 
“carefully summarized and presented im as concis@and clear a 
manner as possible In many cases the articles have been 
illustiated by plates from original drawings or by those placed 
at the disposal of the Director by the Bentham Trustees from the 
‘Icones Plantarum” The Bulletin has become a most con-, 
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venient mode of dommnubiealina ufformation te. persons at Home® 
to the numerous correspondents officially connected wih 
eclomal and Indian botamical establishments, and to ygivate 
persons interested in plant products*in dystant parts of the 
Empire It has also been of service to members of the general 
public engaged in planting or agiicultural business in Indja and 
the colonies é s K 


. 

THE fourth part of the Mse volume (xxi of the whaje work) 
of the foarth series of Hooker’s “Icones Plantarum ” hag ap- 
peared, completing this volume, which 1s gevoted to the tilus- 
tration, by Sir Joseph Hooker, of Indian orchids of a less 
conspicuous character than” those commonly cultivgted The 
work 1s now published for the Bentham Trustees, and sold at 
four shillings perepart by Dulau and Co, of London The 
third series, consisting of ten volumes, containing 1000 figures 
of interesting plants? 1s on sale by the same firm, at 45 the set 
Only a limited issue 1s printed, and when exhausted ıt will not 
be reproduced 


Mr ELLSWORTH has offered to lend for exhibition at the 
‘*World’s Fair,” Chicago, a collection of orchids, including 
between 1500 and 2000 varieties 


THE Chemical Institute of the Royal University, Rome, has 
punted a volume of reports on the researches carried on by its 
workers®during the scholastic year 1890-91 Excellent service 
naught be done to science if this example were followed by tne 
laboratories connected with ou. own Universities 


THE Director of the Colonial Museum at Haarlem has issued 
a circular notice to the effect that it 1s of the highest importance 
for the Museum to have in its library all recent treatises on 
tropical botany, zoology, products, and cultivation He begs 
therefore that authors will send to the Museum a printed copy 
Q: their writings on these subjects in the publications of scientific 
Societies 
° 


THE Times of Tuesday, February 2, contains an account of a° 
very peculiar case of prolonged sleep which, on January 31, 
was occupymg the attention of medical circles in Germany 
It seems that a miner named Johann Latus, an inmate of the 
hospital at Myslowitz, in Silesia, has veen there 43 months, 
and durmg that time all attempts that have been made to 
wake hu have been fruitless The doctor attending him, 
Dr Albers, thinks that catalepsy ıs the real cause of his 
condition, although no previous record of so prolonged a sleep 
has ever been made im medic?! science The fact which has 
led Dr Albers to this conclusion is that all the hmbs are 
ansolutely rgıd In other respects the appearance of the man 
betrays no sign of thie The body remains quite still, breathing 
takes place regularly, and the appearance of the face is quite 
normal, the cheeks being of a healthy cvlour Lately the body 
hy been less rigid and the patient has even made some slight 
movement, but the eyes havg still been kept closed, and the 
gondition of apparent sleep in no way distubed Dring 
this long sleep the har on the head has increased in length, 
but the beard has remained stationary In orde to supply the 
patient with food a tube has been inserted into the throat, and 
by means of ıt two on three litres of mill, hav® been administered 
daily o 

M KOEBELE, who has been for the second time searching in 
Australia and New Zealand for ‘‘ beneficial insects,” hasgdis- 
covered that Orcus chalybeus, a steel-blue ladybird, is 4, most 
important enemy of the red scale Accordjng to /usect Life, 
he has found them by the hundred, arylehas observed the mature 
insects eatirfy the scales The trees were “‘ full of eggs,” and 
the larvae were swarmyng on all the orange and lemon trees 
infested with the red scale M Koebele has sent to America e 


la large quantity of the eggs and many of the adult beetles 
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AccorDING t@ the Berin? correspondent of the Times, a 
cuous rosy light overspiead the sky above Berlin from 9 till 
II o’a@lock on the evening of January 26, and madg many people 
think that a great $1e had broken out somewhere, Early on the 
following morning the Emperor telephoned to the central fire 
brigade statidh to ipqure what had happened, but received 
answer that the effulgence was a natural phenomenon 
o@ £ 
IN Mirch 1891, a Select Committee of the House of Com- 
mons was appointed to consider the subject of the registration 
of teaches Two Sills which ha@ been introduced into the 
House of Commons, one by Sir Rishard Temple, the other by 
Mr Arthu Acland, were referred to the Committee , and it exa- 
mined a large number of witnesses whose opinjons were worthy of 
being carefully considered The Report of this Committee nas | 
been issued by the National Association fœ the Promotion of 
Technical and Secondary Education, and deserves the attention of 
all who are interested ın educational questions The followmg are 
the conclusions at which the Committee airived that the regis- 
tration of teachers in secondary schools 1s ın principle desirable , 
that any Educational Council to be established for the furtherance 
of such registration should be composed of nominees of the State, 
representatives of the Universities, and members elected by the 
teaching profession, that the qualifications fo. registration 
should include evidence both of attainments and of @eaching 
capacity, and that additional facilities are required for the 
training of teachers in secondary schools The Committee was 
of opinion (a) that existing teachers should not be put on the 
register merely as such, but should not suffer fiom any legal 
disabihty , (4) that both existing teachers and future teachers 
should be admitted to the register on producing such evidence of 
intellectual acqunements and teachmg capacity as might be 
required by the Council , (¢) that the register should, as soon as 
might appear reasonable ın such case, be made compulsory upone 
existing teachers m the event of their appointment to teach ma, 
*secondary school, assisted by endowments or public money, and 
upon future teachers in these, and ultimately in all other 
secondary schools , (d) that teachers certified by the Education 
Department should be placed on the register, with an indica~ 
tion, as in the case of other teacheis, of the natwe of their 
certificate 


THE Committee on the Indexing of Chemical Literature, ap- 
pointed by the Chemical Sectiog of the American Association 
for the Advancement of Science, refers with pleasure, im its 
ninth annual report, to the fact that a new Dictionary of Solu- 
bilities 1s in progress by a compétent hand Prof Arthur M 
Comey, of Tufts College, College Hulk Massachusetts, has 
written to the Committee that the work he has undertaken will 
be as nearly complete as possible He estimates that the dic- 
tionary will contain over 70,000 entries, and will make a volume 
of 1500 to 1700 pages The arraggement will be stuctly alpha- 
beti@al, and m all cases references will be given to original. ' 
papers The Committee also prints a letter fin which Mı 
Howaid L Prfnce says that in tne U S Patent Office, of which 
he is librarian, an index ıs being made for about 150 journals, 
notably those uporf the subjects of chemistry, electricity, and 
enginea@wing, both in English and foreign languages The gene- 
ral plan ıs alphabetical, but he departs from it sufficiently to 
group under such subjects as chemistry, electiicity, engineering, 
iailroads, &c , all the subdivisions of the art, so that the elec 
trical Thyvestigator, for instance, will not have to travel from one 
end of the alphabet to the other to find the divisions of genera 
tors, conductors, dynamof, telephones, telegraphs &c An- 
othe: fact mentioned by the Committee ıs that an extensive 
bibliography of mineral waters 1s being frepared by Dr Alfred 

Tucherman e 








e NO. 1162, VOL. 45] ° 
s 


` 7 ° 
Tur Institute of Jamaica fhas begun the issue of speçial 
mfall Atiga @f Jamaica, contains 


publications The first, the 
thirteen coloured maps showin§f the average rainff® in each month 
lanatoyy text The maps are 


and during the year, with 
based upon observations made at 153 stations from akput the 


year 1870 to the end of the year 1889 “The available stations” + 


are irregularly distributed, being for the mogt part sugar-estates 
and cattle-pens, and in consequence of this ifreguiartty the 
island has been divided into four ramfall divisions The north- 
eastern division has the largest rainfall, then somes the wes: 
central, next the northern, and lastly the southern ‘Ihe anhhual 
distribution of the rainfall vanes from 30 to 35 inches in & 
few places to over 100 inches in the north-eastern division 

The greatest fall 1s m October, and the least ın February The 
driest stations are on the north-eastern and south-eastern shores 

The maps show the distitbution and average amotnt of rain- 
fall very clearly by different tints, and cannot fail to be of both 
scientific and practical utthty The work has been prepared by 


; Maxwell Hall, the Government Meteorologist, 


In the new number of the Loudon and Middlesex Note- ` 


book, Mr G F Lawrence safs that some months ago he 

obtained a stone hammer of unusual form from the Thames at ' 
Hammersmith It is in the form of a cushion, and is beautifully 

polished all over The shaft-hole ts 42 mch in diameter, and 1s 

an inch neare: one end than the othe: The material is a 

beautifully verned claystone, of a light greemsh colour, and the" 
hammer measures 4} mches in length, 24 mtes broad, and 1s 

r} mch thick Mr Lawrence knows of Snly two otifr sfeci- 

mens of this type which hava bee@® found in the southern - 
counties, both arein the British Museum ‘Ife Edmburgt » 
Museum, however, contains several, some of handsome material 

and fintsh, while others are of a less beautiful, but most service- 

able gramttic stone The type seems to belong tothe Bronze 

Age Such specimens as the Hammersmith example must have 

been, Mr Lawrgnce thinks, more than mere implements. He 

suggests that they were symbois of chieftainship, and handed, 
down from one to another, as sacred badges of office,» as the 

beautiful jade weapons weie in New Zealand ° 


O 
Mr E P Ramsay, Curator of the Australan Museunt, 
Sydney, has reported to the trustees that during the year 1890 no 

fewer than 320 specimens were bought for the ethnological collec- . 
tions The most important of them were afine lot of greenstone 
axes and old clay cooking-pots fom New Caledonia , fine-made 
mats, baskets, hats, native hair lines and fishing hooks, fiom 
Gflbert and Kingsmill Group , necklaces, drums, and other rare 
articles of native dress, from Bgitish New Guinea, clubs, spears, 
cava-bowls, and food-baskets, from Viti or Fy, stone headed 
spears, from Bathurst Island, Torres Straits. Among 74° 
specimens acq@ired by exchange were a valuable collection of 
Neolithic Worked Amts from the Chalk Hulls, South Downs, 


England ,worked fitnts, fromthe Thames, Paleolithic worked at 


flints, from the river gravels, near Isondon , polished basalt celts, 
from Ireland , celt socket, formed of the base of the red-deer, 
from Swiss lake-dwellings , old English “flint and steel, from 
Yorkshire, modern French peasant’s pipe-lighter, fint and 
steel , 1ron lamp, or ‘‘ cruzie,” in use since Roman times in 
Scotland , brass lamp, beng a modification of the ‘‘cruzie,” 
from Antwerp, cornelian anow tips, frem Arabia , photo- 
giaphs of Hindu pipes be 


AN excellent hand-book on ‘ Viticulee for Victoria” has. 
been issued by the Royal Commussion on Vegetable Products m 
that colony @®The work has been compiled by Mr Francoisede - 
Castella, of whom the Commission says that from trammmg and 
experience he 1s especially qualified for the task of Preparing a 
manual for vine-growers | Dunng the last few years a fresh 
impetus has been given to this industry m Viccoria, and Mr. 
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` Castella 1s of opinion that the arĝount of wine produced in the 
colony will soon be¢@vacy considepble He recommends that 
the vine-growcr€ bf eachedistrict shBuld agree among themselves 
to produce only one,defjnite type 8f wine, and that it shouéd be 
hmown hy the name of the district—such as Rutherglen, Great 
Western, Bendigo, Mo8roopna, and so forth The label on a 
bottle would thus give sdħe idea of the contents To name 
wine from the®sort of grape is useless Two Rueslings—for 
instance, ong grown on the Yarra and the other on the Murray 
—differ ag muclas hock and sherry 


Mr CLEMENT REID read an imterestinmg paper the other 
evening before thee Norfolk and Norwich Naturalists’ Society 
on the natural history of isolated ponds He selected as 
typrcal examples*the isplated ponds dug on the South Downs to 
store water fer cattle These ponds are from 300 to 400 feet above 
sea level, supplied by 1ain and condensation, and quite uncon- 
nected with any stream, often far from a road or path, and ıt 
appears most anlikely that seeds of the plants, or eggs of the 

, animals, which he found in considerable numbers and variety, 
can Mave been Gonveyed thithe: by human agency Both the 
eggs and „the seeds must, hÊ thinks, have been transported 
‘chiefly on the feet of birds 


Messrs, Lonemans have in the press and will shortly 
publish a new and revised edition of Sir Philip Magnus’s 
#‘ Lessons in Elementary Mechames ”’ The book, which has 
already passed through seventeen editions, has been entirely re- 
writeen hythe author &t contains several new secttons, and especial 

, attention has been given to the subject of units and to the 
e e\planationsefgerms No change, however, has been made in 
è tlre general arrangements of the book A key cofftaming full 
solutions of all the exercises and examination questions, many of 
which are gew, 1s ready for press, and will be published about the 
same time as the new edition 


A BooK sby Prof A Targiom Tozzetti on the msects and 
eother animals which injure tobacco has recently been published 
OFf his 300 pages of text, 270 are devoted to insects, 6 to verte- 
brates, 7 to snails, 1p to aachnids, and I to earthworms 
Dealing with the cigarette heetle (LaWoderma serrico ne), which, 
of all tobacco insects, does most damage in America, Prof 
Tozzett: recommends as a remedy a thorough use of chloroform, 
` bisulphide of carbon, and hydiocyanic acid gas in disinfecting 
warehouses and manufactories , and he advises, where possible, 
the submersion of the tobacco ın go parts of water for forty- 
eight hours Jsect Life says of ths advice that itis “ evidently 
not based on experience, and not appreciative of the ease with 
which tobacco 1s spoiled for the tade ” 


. 


In the last sentence of Mr Frederick J Smith’s@letter on 
‘© A Simple Heat Engine” (NATURE, p 294), fr “fall” ead 
oe 3 e 

pu . 

A SERIES gf remarkable compounds of the halogfen salts of 
the rare metal ceesiurg with two more atoms of chlorine, bromine, 
or iodine, are described by Messrs Wells and Penfield in the 
January number of the American Journal of Sceence The fact 
was accidentaily discBvered that when bromine 1s added toa 
concentrated solution of cæsium chloride, CsCl, a dense biight- 
yellow precipitate 1g produced When the contents of the test 
tube ale warmed, thisgprectpitate dissolves, but on cooling the 
same substance separates out m the form of large orange- 
coloured crystals “Upon analysis these crystals are found to 
possess the composition CsCIBr, This remarkable observation 
* hfs led to the preparation of agseries of eight @wch salts, each 
containing one atom of cæsium and three halogen atoms The 
fermule of these compounds are CsIg, CsBrI,, CsBrgI, CsC1BrI, 
CsCl,I, CsBra, CsCiBrs, and CsClBr They all crystallize 


well, generally ın large brilhant prisms Those of Cs], are \ 
* . 
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black and almost op&que , those of @sBrl, dark reddish-brown | 
by reflected and deep red by transmitted lg% , CsBr,I forms 
crystals of a bight cherry-red colour, while the ciystals of 
CsCIBilI, CsBr®, and CsClBry are tinted with various siades 
of orange The compound CsCl,Br fors bright yellow 
crystals, the lightest coloured ın the whole series. Two other 
possible salts of the*sertes, CsCII, and CsGly havé not yetebeen 
obtained The genera] method by whigh the abgve eight salts 
were prepared consisted in figsolving the haloid salt of cesium 
employed in water, adding the requisite quantily of iodine o1 
bromine, or leading a stream of chlorine through the solution, 
and cooling or evaporating to the crystallizmg point The salts 
are remarkably stable, they may all be pieserved for any length 
of time ın corked tubes or bottles They form an isomorphous 
group, all crystalliztng in the rhombic system An important 
relation has been discovered between the crystallographical 
constants of the first five members of the series, those con- 
taining iodine The ratio of two of the axes remains almost 
constant throughout the whole of the five, while the th.rd varies 
with the molecular weight 


THE formation of salts of the nature above described, in 
which a compound such as cæsium chlomde, which 1s usually 
considered as fully saturated, actually combines directly with 
two more atoms of a monad halogen element, 1s a most 1m- 
portant @nd interesting fact considered ın connection with the 
general subject of residual affimty Czesium, as 1s well known, 
1s the most electro-positive element yet discovered, and that it 
should exhibit this phenomenon of residual affinity ın so startling 
a manner is perhaps not surprising Moreovei, Johnson in the 
year 1877 obtamed a tri-todide of potassium, KI, and also in 
1878 an analogous ammonium compound, NH,I, The question 
of the constitution of such salts ıs a most complies one, but the 
balance of evidence, particularly that afforded by the crystallo- 
¢gradhical measurements, 1s decidedly in favour of consideiing 
ethem as double salts, and not as salts of trivalent cesium The 
acceptance of a possible trivalency of caesium would of courses 
be 1n direct antagonism to the teaching of the periodic generaliza- 
tior, and Piof Mendeleeff himself considers the two extra 
atoms of iodine ın potassium trt-iodide to be united much in 
the same manne: as the water taken up by many salts upon 
crystallization 


THE additrons to the Zoological Society's Gardens during the 
past week include a Grey Ichneumon (Herpestes grisens $) from 
Incia, presented by Mr R Meimertzhagen, a Lesser White- 
nosed Monkey (Cercopithecus petaurista 2) from West Africa, 
deposited , two Snow Buntings (P/ect7 ophanes mvahs), a Yellow 
Bunting (Emberiza cetrinella), two Reed Buntings (dei zza 
schenzclits), British, purchased, seven Coypus (Myopotamus 
coypus), bon in the Gardens 


— 
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OUR ASTRONOMICAL COLUMN 


NEW ETAR IN THE Micky Way —The followmg cercular 
was issued from the Royal Observatory, Edinburgh, 1892, 
February 2 — è 

Yesterday an anonymous post-card was received here bearing 
the following communication —~ 

“ Nova m Auriga In Milky Way, abdut two degrees south 
of x Aungæ, preceding 26 Aurige Fifth magnitudey slightly 
brighter than x ” 

At 6h 8m GM T the star was easily found with an opera- 
glass It was of a yellow tint, and of the sixth maggtude, 
bemg equal to 26 Aurige Examined with a prism between 
the eye and the eye-piece of the 24-inch reflector, ıt Was im- 
mediately seen to possess a spectrum very Ake that of the Nova 
of 1866, The C-lme was intensel@ Bright, a yellow line about 
D fairly visible , four bright lines or bands were conspicuous in 
the green, and, lastly, a bright line in the violet (probably H+) 
was easily seen ë 

A telegraphic notice was sent to Greenwiéh ın the afternoon, 
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to Kiel for geneal distribution 
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Itẹ place for 18920 is 5h 25m 3s + 30° 2ọ It does not 
occur in the Bonn Maps* RALPH COPELAND 


OBSERVATIONS OF Mars —Pubizkateonen des Astrophysthal- 
aschen Obserettoriums zu Potsdam, No 28, contains the 1esults 
of some observations of Mars, made by Dt Lohse during the 
oppositions of 1883-84, 1886, and 1888. A séries of measme- 
ments of the position-angle of the fortfern snow-cap has been 
made with the idea of accurately determming the direction of , 
the polar axis of the planet On February 8, 1884, the mean | 
value obtamed diffesed from Dr Marth’s ephemeris by 0° 216, | 
being identical with that deducedefrom the corrected elements of | 
the axis ergployed after 1884 In1838 the distance of the centre of 
the northern snow-cap from the Pole was found to be 2° 39, and 
the mean correction of position angle 0° 896. Reproductions of 
thirty-six sketches of Mars made in 1884 and 1886 accompany 
the paper These show the principal markings, but not the 
canals and minute details seen by that perspicacious astronomer 
Schiaparelh, although the mstrument used was an rr-mch re- 
fractor The sketches are combined to form a map, on which | 
the position determined with special accuracy 1s indicated 

At the conjunction of Mars and Jupiter, in October 1883, a 
determination was made of the comparative intensities of the | 
actinic rays emitted by the two planets A seres of photo- 
graphs of these bodies was taken with exposures varying fiom | 
one to twelve seconds, and these were compared with a scale | 
derived from a series taken with an artificial source of light at ' 
various distances, and another derived from Vega  Th@ actinic | 
tensity of Jupiter’s southein hemisphere was found to be | 

| 
i 


of the oĝject was recognized, 
The star was photographed 





2176 times greate: than that of the Maruan surface, which, 
when the distances of the two planets from the sun aie taken 
nto account, gives 244 £as the relative albedos The ratio 
of the amount of hght emitted by the southern hemisphere 
of Jupiter to that emitted by the northern hemisphere was 
incidentally found to be as 1 192 0 597 


SoraR PROMINENCE PHOTOGRAPHY —Some interesting 
recent results in the photography of solar prominences are stated 
by Prof G E Halein the first number of Ast: onomy and Astto-» 
Phystes In the first place, the line a little less refrangible than | 
H, which Prof Hale suggested was probably due to hydrogen, % 
‘has been proved by M Deslandres to have its origin in this 
element, by direct comparison with a Geissler tube Prof 
Young has also succeeded ın photographing this line, which was 
first visually observed by him in 1880 With regard to the Ime | 
at A 3888 73, which forms a double with the hydrogen line 
a (A 3889 14) of the stellar series, Prof Young has not found the 
duplicity which very o‘ten distinguishes the Kenwood Obgervatory 
photographs The hydrogen line a occurs on eighteen plates, 
but ıt 1s only certainly single on two of them And it 1s a sig- 
nificant fact that m one of these, cases only the upper pait of 
the prommence lines was photographed, the light from a short 
distance above the sun’s limb being cut off by a diaphragm 
Theie seems little doubt that the liges a true one, and not a 
false appearance brought about by tne reversal of the hydrogen 
line on account of which if is apparently duplicated Its origin, , 
however, is unknown Piof Hale thinks that both H and K 
ın prominences are due to calcium, the absence of the strong 
lne at A 426 3 being said te follow from its different appear- : 
ance and behaviour in the arc, as compared with Hand K By 
a remarkable coincidence an eruption on July 9, 1891, was 
stmultineously photographed at Kenwood Observatory and , 
visually observed by Herr Fènyı at Kalosca, Hungary Copies : 
are given of theglrawmg and photograph, and the general agree- ' 
ment in the form of the prominence 1s very striking 


RE-DISCOVERY ov BRooKs’s COMET (1890 II) —A tele- 
gram from M Perrotin to Prof Krueger announces that 
Brooks's comet was found by M Javelle, of Nice Observatory, 
on January 6 (Asir Nach 3074) 
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ELECTROTECHNICS! | 

I BEG to thank you forehg great honour you have done me in 
electing me your Piesident for this year—a year Which the 

need for a new complete index of this Society’s Journal marks 


z Inaugural Address of Prof W E Ayrton, Frs , President of th, 
iInstitutionof Electrical Engineers, delivered on January 28, 1892 
e 
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dut as closing the second deckte of its life, a year which sees 
the second thousand added tf our roll of er bers , and a year 
which the Electrical Exhibifion at the Crysta} Palace distin- 
guishes as maugurating the sqcond decade of electric hghting m 
Grea® Britain oe 6 

It has gradually become the custom for you incortgng Pes- 
sident to select, as the subject of his adress, some investigation 
that has been engaging hus attention e Following this custom, I 
purpose fo-night to discuss an experiment uf®whigh, for the hast 
nineteen years, I have taken some part---an experiment which, 
of all others, has been the one I have had most ag heart—and 
that 1s, how best to train the young electrical engineer, 

To some it may appear that I am treading on Well-tvorn 
ground, but as the problem ıs one that ıs as yet by no means 
solved, and as ıt involves the preparation of the machme that 1s 
daily used alike by the dynamo constructor, the cable mana- 
facturer, the central station engtneei, apd the lamp maker— 
viz the human machine—the problem of fashioning th's tool so 
that ıt may possess sharpness, an even temper, enoral strength, 
and a mental grain capable of taking a high polish, 1s one that, 
in truth, deeply concerns every member, every associate, eveny 
student of this Society 

It 1s only fifteen years ago since I wrote fror Japan to my od 
and valued master, Dr Hust, then the Principal of the Royal 
Naval College, Greenwich, asking whether he thought that tLe 
ume had come for starting in this country a course ef applied 


physics somewhat on the lines of that given at the Imperial * 


College of Engmeering in Japan He replied that England 
was not yet ripe for such an imnovauion—an opimion which 
appeared to be borne out by the fact that after the authorities at 
University College, London, had in 1878 actually advertised for 
applications for a new chair of ‘* Technology,” they desided that 
a, would be prematwue to take the responsibil of creating guch 
a Professorship 

But matters were advancing more rapidly than was im agined 
by collegiate bodies, for in that same yea thy Most valuable 


, Teport on téchnical education which I hold in my hand was 


issued by a Committee of the Livery Comparies of London, 
based on the opinions expressed by Sir W (now Lord) Arm- 
strong, Mi G C T Bartley, Colonel (now General} Donelly, 
Captain (now Sir Douglas) Galton, Prof Hux'ey, and Mr (now 
Sir H Truman) Wood And although ıt 1s ‘welvayearqsince* 
this book was ptiblished, I can recommend it to your notice, 


for ıt supphes most interesting reading even at the preseat® 
f 


day 
Under the guidance of three joint hanorary secretaries, Mr 
John Watney, Mr Sawyer@and Mr (now Sir Owen) Roberts, the 
City and Guilds of London Institute for the Advancement of 
Technical Education started, with a name that was very/long, 
but in a way that was very modest, to develop a ‘‘ Trades 
School ” in accordance with this report ‘They borrowed some 
rooms, but for use in the evening only, from the Middle Class 
Schools in Cowper Street, Finsbury, and decided to erect 
ultımately a chemical laboratory ın that neighbourhood 
ut neither the building of a physical noi even of a mechari- 
cal laboratory formed any part gf the scneme for this ‘' Local 
Trades School ” For at that time the teaching of the applications 
of physice to industry hardly existed, and certainly not its app 1 
cation to any glectrical industry other than telegraphy To 
make a start, however, 1n such teaching was most desirable, ard 
therefore Dr Wormell, the enlightened head master o$ the 
Cowper Sigeet Schools, consefited to give up the use of some 


, rooms not merely during the evening, but also dumng the day, 


to enable Dr Armstrong and myself to carry out our plan of 
fitting up students’ laboratories with a smaléamount of apparatas 
hept permanently ready 1n position 

For the devotion of these rooms to thascarrying out of thus 
new experiment we must always feel grateful -o Dr Wormell, 
for ıt was necessarily accompanied by a reduc ion in the size of 
his school, and consequently by a pecuniary Joss to himself 

The first laboratory couse of the City and Guilds Institute 
was then advertised, and on January 9, 1880, three students 
presented themselves—a little boy, a giaphaired lame man, 
and a middle aged workman with emphatic but hazy notions 
about the electric fluid o 

In order toTurther utilize these rooms, the Institute sanctioned 
laboratory teaching during the day, and one of the cellars of the 
Cowper Street Schools was borrowed in order to fit up a gag. 
enggne, coned shafting, and a transmission dynamometer, 03- 
tained out of the funds of the Institute , an A Gramme dynamo 
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lent by Mr Seggett, then one offfhe students, and two arc 
light dyhamos for transmission of Powe: experiments, lent by 
the Anglo-American Brush Corporation, whose cordial int&est 
in she wosk of tHe City and Guilds Institute has been marked 
‘throughout And as thee dynamos were used, not for electric 
lighting, but as laboratory mstruments for educational purposes, 
England, can clam t@ have been one of the first in the field of 

teaching electrotechnics 
r Rapidly grew these electrotechnical classes, soon the tem- 
„porary laboratories ın Cowper Street were overcrowded, espe- 
cially as applied mathematics and mechanics, ander Prof Perry, 
were added to the*subjects taught , the 43000 which had been 
set aside for the building of this ‘‘ Local Trades School” grew 
into £35,000, thanks to the combined donations of the Drapers’ 
Company and of éhe Ingtitute, and ın 1881 was laid the founda- 

tion-stone of the present Finsbury College 

Dung the many years that Prof Perry and I were Lnked 





° together, the work of either was the work of both, but now I 
wish to take this opportunity of acknowledging my personal 
debt of gratitude for the fund of suggestion which he put forth | 
tegaiding the teaching of science through its practical applica- 
‘tions-sthe keyn@te of true technical education The value of 
these suggestions you will fullg appreciate, for they form the 
basis of these characteristic and attractive lectures familiar to so 
many of you who have been his pupils 

As we have seen, then, the present Finsbury College grew 
out of the ‘‘Local Trades School,” and formed no part of 
the original scheme of the Institute And it was because Lon- 
don was really in want of practical laboratory teaching about 
dynamos, motorsyelectric lamps, and engines, and because that 
wantgwas, upphed” m aform suitable to the comprehension ande 
to the pockets of workmen in the basement and cellas of the 
Cowper Street Schools, ami last, but by no means least, because 

- sone of the Ex@cative Committee of the Institute, Mr Robins, 

*str€nuously exerted himself to further technical education im 
Finsbury, that the various electrical, pnysical, and mechanical 
laboratories now m Leonard Street, Finsbury, came into 
existence 

But the establishment of a Central Technical Institution 
“for tgaining technical teachers, and providing instruction for 
advanced students in applied art and science,” had been recom- 
mended in all the reports sent in to the Committee of the Livery 

>> Companies by the six authorities to whom I have referred So 
that in the stme yeagthat the foundation stone of the Finsbury 
College was laid by the late Duke® of Albany, that of the 
Central Technical Institution was laid by the Prince of Wales 

And, if you will allow me to say so, the success of the latter 

sinstitution has been no less marked than that of the former, 
for, ın spite of the rather stiff entrance examination, the number 
of students who attend gll four of the departments at the 
Central Institution 1s more than threefold what it was five years 
ago In fact, ın the mechanical and electrical engineering de- 
partments there aie already about as many students under 
mstruction as glass room and lgboratory accommodation will 
admit Hence this year will see a considerable mcrease in the 
‘amount of appaiatus and machinery, as well as in tle space 
devoted to dynamos and motors, in Exhibition Rgad 

While, on the one hand, the rapid growth of ife ygork of the 
Guilde Institute is no little due to the fact that the latter end of 

eethis century has ushered in the elf&ctr.c age of the werld, the 
electrical industry of our coumry, on the othe: hand, 1s no httle 
indebted to the aid sœ generouslyegiven by our City Companies 
to the teaching of elecwotechnics For the students who daring 
the last eleven years have, for an almost nominal fee, worked m 
the electrical laboratoMies at Cowper Street, at the Finsbury 
College, and at the Central Institution, number several thou- 
sands, and nearly every electrical works, every place giving 
electrotechnical instwiction throughout this country, employs 
some of them ° 

The success which these students have thus achieved, through 
their own ability and®xeitions, 1s, I think, ın no small measure 
due to the Institute having so wisely left the teaching ıt gave un- 

. trigumelled by any outside examining body, sq that i: was 
posstble for this teaching to be diwected solely to thë professional 
needs of the students, and to be modified from time to tıme as 
it geemed necessary 

My hearty thanks are indeed due to the Japanese Govefn- 
ment and the City and Guilds Institute, my masters during the 
last nineteen years, for having left my colleagues aad myself 








unfettered? liberty to cany on this experiment of finding out | 
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better and better ways of teaching the applications of science to 
industry 

And there need be no fear that with thts freedom the teaching 
will become stereotyped, and gradually cease (0 deal with the 
living science of the factory,efor, being bound by no code, we 
are able to vary our methods, our experimegts, and® our appa- 
ratus, aceording to the continuallyehanging conditions of the 
profession In order that the Guilds Institute shofild fulfil its 
aim, it 1s absolutely necessary that its teaching should keap pace 
with industrial progress Now, even if 1t were possible for otit- 
side examiners, with fixed scholastic notions, to aid m securing 
this result, would not their efforjs be superfluous? for are there 
not you, the employers of labour, to ultimately decide whether 
the human tool we fashion 1s, or 1s not, adapted to you require- 
ments ? 

Leaving now the tonsideration of the direct work of the City 
and Guilds Institute, mcluding their extended system of techno- 
logical examinations, åt which last year 7322 candidates were 
examined in 53 different subjects at 245 different places in Great 
Bntain and the colonies, the indirect results that have pro- 
ceeded from the initiative of this Institute are even greater Fon, 
walle twelve years ago, education in 1pplied science in this 
country was a tender little infant, requiring much watching and 
support, combined with constant encouragement, to-day Tech- 
nical Education—with a capital T and a capital E, bear in 
mmd—ıs a stalwart athlete, the strong man on the political 
p atform, exercising the minds of county councillors, and actually 
regardedgs of more importance than the vested interests of the 
publican 

Until quite recently ıt was the technical education of the 
young engineer that had to be considered , but now the problem 
has become a far wider one, for the education of the British 
workman is being vigorously pushed forward, and I think that 
1 has become incumbent on you—the representatives of the 
electrical profession—to express your decided opmion as to what 
this education of the electrical artisan ought to be 

The technical education snowball set in motion twelve years 
ago by the City Companies has been rolling—nay, bounding 
ferward—so swiftly during the last year or two that probably 
some of you have hardly followed it in tts rapid growth, both in 
size and speed £30,000 has been spent on the Polytechnic m 
the Borough Road, the Charity Commissioners have already * 
endowed this school with an mcome of £2500 a year, and 
it as hoped that before the building 1s opened, this mcome 
will have been doubled £50,000 has been already promised for 
the Battersea Polytechnic, the Charity Commissioners having also 
undertaken to provide this technical school with an income of 
£2500 a gear as soon as the subscription reaches 460,000 , and 
for the establishment of a polytechnic in the City, 450,000 has 
been set aside out of the funds of the Charity Commissioners, 
as well as a yearly grant of £5380 Finally, not to speak of 
polytechnics in North, South, East, and West London, Mr. 
Quintin Hogg has himself spent £100,000 on the Regent Street 
Polytechnic, while the Drapers’ Company have alone given 
455,000 to the technical department of the People’s Palace at 
Stepney, and endow&d it with an income of £7000 a year 
And, most recently of all, the Goldsmiths’ Company have put 
on one side nearly a quarter of a millon sterling for the land, 
the buildings, and for an endowmefat of 45000 a year in per- 
pefuity, for their Technical and Recreative Institute recently 
opened at New Cross ° 
ə The following table gives an 1dea of the sort of sums tha? are 
being spent on polytechnic education in London, but it does not 
profess to give the entire amounts tnat have been devoted to 
capital expenditure and yearly maintenance, even for the six 
polytechnics named ın the table — Š 

CAPITAL EXPENDITURE VEARLY ENDOW MEYTS 

Polytechnic, Borough Road 
430,000 | Charity Commissioners 
aione £9,500 
(Endowment expected go be 
doubled before opening ) 
Batter sea Polyteg@rc 
450,000 | Charity Commissioners 


Already spent 


Already subscribed 


š alone £2,500 
City Polplecanie ‘ e 
Charity Commissioners Charity Commissioners 
alone to spend 50,000] alone £& 35° 
e e 
e 
. braa 
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Regent Street Polytechnic 


opent by Mr Quntm 
ogg e_ £100,000 

Spent by Charity Com- 

missioners 


. 


Charity Commgssioners 
alone 


£3500 


11,750| ° * 


e 
People's Palace, Mele End Road 


e 
Given. by Drapers’ Draper ’sCompany alone 47,000 
Gonfpany alone £55,000 | Charity Commissioners 
Given by Chanty | alone 
Commissioners alene 6,750} ® 
. 


Technical ana Recreatwve Institute, New Cross 


Given by Goldsmiths’ Goldsmiths’ Company 45,000 
Company 470,000 e 
(Representing a tatal expenditure of nearly £250,000 ) 


31500 





Other contiibutions to Yearly endowments of 
polytechnics in Lon ChaiityComnussion- 
don by Charity esto other technical 
Commissioners 


£6,000 | institutions ın Lon- 
don £3,200 


Totals fr ont the above sources alone 


4379500 | £32,500 


Large as aie these sums, they are, however, even small com- 
pared with the amount raised by Mr Goschen’s beer and spit 
tax, which it has been decided shall be used for the public 
benefit, and not for the benefit of the publican The counties 
and county boroughs af England now receive nearly three- 
quarters of a million sterling per annum, of which the whole may 
be devoted to technical education The majority of the counties 
and county boroughs propose to utilize this magnificent oppor- 
tunity and devote to tecknical education the entire sum allocated 
to them, while the rema.nder use at least a part for this purpose. 
Middlesex and London, however, stand alone, and employ their 
whole yearly grant of £163,000 for the relief of the rates, on th® 
plea that they consider that the City Companies are well able tq 


. took afte: the technical education of London. 


Besides this spirit duty, 106 towns are levying rates in aid of 
technical education under the Technical Instruction Acts of 
z889 and 1891, the number of these towns having increased by 
twenty in the last seven months, showmg how rapidly is this 
desire for technical education spieading thoughout Great 
Britain 

In addition to the sums contributed for technicaleeducation 
by the City Companies, collegiate bodies, and private persons 
who have the practical education of the nation at heart, the 
following represent, as far asI have been able to ascertain, the 
amounts that ıt has been already decided shall be actually spent, 
yearly, on technical education in England alone, exclusive of 
Scotland, Ireland, and Wales —* 


Received from the Customs and Excise duties £500,000 
a yj Rates 18,046 
Given by the Chanty Commissioners 20,550 
. . EEEE 
£538,598 


' e 

The yearly amount that will be actually .aised under th 
Technical Instruction Acts will be fai larger than the 418,04 
stated above, {pr this 1epresents only the sum of the amounts 
raised in the very few town» who have already made returns 

Hence the total sum to be spent in England alone on so-called 
technical educatio® amounts to certarnly over £600,000 per 
ANNI 

As the teaching of electrical technology has been started, m 
some form or other, in nearly every important town in Great 
Britain, there 1s no occasion for me to advocate, as I did in this 
room ten years ago, that a student of electrica! engineering should 
have @n education in applied scence , but what I desire to most 
stiongly urge on you tg-night 1s, that it 1s your bounden duty 
to see that some portion®of the vast sum that 1s about to be 
spent on the education of the people 1s used to give such a 
training to your workmen as shall really benefit your industry 
For otherwise there is a great feai that most of the money de- 
voted to electrica? teaching will either be frittered away on the 
natural loadstone, rubbed amber order of instruction so deat to 
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the hearts of the school-mn, or on efnil-popular lectures de- 
scribing in a bewiffleiing sk@tchy fashfon the Whole vast field of 
ele@iical engineeiing Set. 

The workmen you employ are of two classes bp the pne 
class 1s the man who 1s all day long, say, stamping out iroh» 
disks for armature cores, and the bog who, say, feeds the screw- 
making machine with its proper meals of brass rod For such 
work no technical education 1s necessary , the workers re mere 
adjuncts to the machines, to be dispensed with ag, the machines 
become more and more perfect 
minder has the ambition and the ability to rise të sonfe less 
mechanical occupation, his activity, uf any be left him afte a 
hard day’s work, had probably better be spent ın eeffort of a 
lighter and more recreative character than would alone be 
necessary to make him a higher class of artisag . 

For him the polytechnic variety course of instruction ys an 
mmestimable blessing, for he can do a httle type“wntimg, learn 
violin-playing and modelling ın clay, attend an ambulance class, ° 
recite a poem, and devote the remainde: of his leisure to the 
piano, botany, sanitary science, 1eading books and learning how 
to keep them 

His general interests will be roused, the human side pf his 
nature developed, and during the evening at any rate he may 
forget that he ıs the slave of the Gramme ung, or theslave of the 
electric lamp . 

No wonder, then, that within two months of the opening of 
the Goldsmiths’ Institute at New Cross 4000 members pare 
emolled 

But your workmen of the othe: class must, or at any rate 
ought to, think Take, for example, the man engaggd in wiring 
giouses, whose work 1s continually changing and offermg small 
problems to be solved Here, common sense—oi “fncommon 
sense, if you prefer it—is of great value, and the work, to be 
good, must be done by a man with a knowledge of principles, 
and not by*a mere machine minder >. œ 

Many joints—bad joints—-wıres laid"1n cement under mosaic, 
which cannot be replaced except at vast expense, even although 
the insulation has rotted away—parqueterte fso nailed to 
insulated wire—switchboards screwed on to damp walls—lamp- 
holders that only make contact when the lamps, are twisted 
askew—high-chss insulated mains terminating in snake-like 
coils of flexible wire running against metal in shop windows; 
under shop fronts-—~heavy Oriental metal lamps hanging from 
lightly msulated cord—all tlus would he gvoided,af the work- 
men had been taught to we then brains as well as their hands, 

Now, do you think that the teaching necessary for this purpose 
is hhely to be given at the ordinary English polytechnic school? 
In the case of the Goldsmiths’ Institute the electrotechnical . 
department has been put under the charge of Messrs Dykes and 
Thornton, two diploma students of the Central Institution , and 
the fact that these men are, m ad@ition, both employed in 
Messrs Siemens’s works at Charlton leads one to hope that 
teir teaching, at any rate, will breathe the spirit of the factory 
And therefore, if ample funds be forthcoming «for keeping the 
apparatus at New Cross always up to date, so that the meters, 
the models, the dynamos—not merely now at the start, but three 
years hence, sıx years hence—are truly representative of the 
industry, ther will be a fair prospect that the electrical depart- 
ment of the Goldsmiths’ Institute, although but a fractiongof the 
whole u 
the East End of London . . 

But my colleagues and I view with congıderable apprehension 
the way ın which the present wide demand for teachers in 
technical schools 1s being supphed Several of our own students, 
for example, tempted by the comparatieely high remuneration 
that ıs offered, have become teachers ın technical schools ım- 
mediately on leaving the Central Institution In many respects 
they are undoubtedly well qualified , but ẹ they had first spent 
some time in works before attempting go teach technical sub- 
jects, they would have better understood the wants of the 
persons whom they have undertaken to inséruct 

No gieate: mistake can be made than to think that a studert 
who has distigguished himself at a technical college can dispegse , 
with the traing of the factory» unless ıt be the opposite mistake 
of imagining that the factory tiaming 1s equivalent to or even 
something better than that given at a modern schooleof 
engineenng 

It ıs the province of the manufacture: to turn out apparatus 
and machinery as quickly, cheaply, and as well made as 1s 
possible , ıt ıs the province of the technical teacher fo piepaie 


ertaking, may realy benefit the electrical workmen n a 


Hence, unlgss the machine- | ¢ 
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the human toolefor subgequent A anal polishing in the 
works e 
And this necessity fèr the teacher having himself passed 
thidugh the shops has esgecial weight when we are dealing with 
“the technical instruction of workmen, for ın such a case there 
are thee requremegts abs8lutely necessary first, knowing how 
to teach , secend, possessing a far knowledge of scientific 
principles ,and thndly—and this 1s, perhaps, the most important 
» of all—knowmhg exactly what ıt 1s that the particular workman 
ought to learn if order to help him ın his particular trade 
Schoolmasters may have the first two requisites, and so may 
do valuable work `i} connection with the variety teaching at a 
polytechnic , but they are not in touch with the workshop, and 
therefore, no matter what may be their scholastic attainments, 
no matter what the extent of their eaperience in traiming the 
young, they are not the persons to give the real technical educa- 
e tion to workmen? 

In addition, then, to the polytechnics, we must have special 

schools for special industries, where workmen are taught the 
application of science to their special trades, and everything 
„taught in such a school must be taught as bearing on the par- 
ticula® industry*°which the school is intended to benefit A 
teacher of physics, for instance,must remember that he is not 
training plysicists, but workmen whose use of physical prin- 
ciples will be bounded by their application to their spectal trade 
For the great danger of such teachers ıs that, carried away with 
enthusiasm for their own subject, they will not subordinate it 
properly to the end in view, viz helping the workman to know 
what will be useful to him in his work 

Indeed, às Prog Huxley pointed out in his original report to 
the IaiveryeCompaniess Committee, ‘f Success ın any form of 
practical life is not an affair of mere knowledge Even ın the 
‘learned profesgions, knowl€dge ges se 1s of less consequence than 
“people are apt td suppose A system of technical educa- 
tion may be so arranged as to help the scholar to use his mtel- 

ligence, to acquire a fair store of elementary knowledge which 
shall be thqrough as far as ıt goes, and to learn to employ his 
hands, while leaving him fiesh, vigorous, and content, and such 
a system will render an .nvaluable service to all those who come 
under eter infimence è 

« ‘“‘Butıf, on the othe: hand, education tends to the encourage- 
ment of bookishness, if ıt sets the goal of youthful ambition, not 
mm knowing, but in being able to pass an examination, especially 
if it fosters the delu@Miga*that brain work 1s, 1n itself, a nobler or 
more respectable kind of occupation than handiwork, and leads 
to the sacrifice of health and strength in the pursuit of mere 
learning, then such a system may d> incalculable harm, and 

“lead to the rapid rum,of the industries tt 1s intended to serve ” 

And I venture to think that*not merely at technical schools 
for workmen, bat at technical colleges for engineers, it should 
be ever remembered that the main object of the trainmg 1s not 
the cultivation of mental gymnastics, but to enable the student 
to acquire knowledge and habits which shall be professionally 
useful to him in*after hfe ° 

* Useful learning usefully taught ” would be no bad motto for 
‘technical institutions, seeing that those who favour the com- 
pulsory teaching of Greek are apparently willingeto (accept the 
converse as the motto for the University For example, Mr 
Butchtr, in his address delivered qt the end of last session at 

+» University College, Bangor, sud ‘‘ We may claim 1 as a dis- 
tinction that if the seats of dcademic learning little or nothing 
useful is taught”, ard in an article in last month’s Fo: traehtly 
Review, congratulating Cambridge on its recent victory ove: the 
barbaitan, Mr Bury says quite candidly, ‘Greek 1s useless , 
but its uselessness 1s Phe very strongest reason foi its being a 
compulsory subject in the University course ” And he adds, in 
italics, ‘For the true function of a Umversity is the teaching of 
useless learning” * 

A few of the Courty Councils have realized that the 1eal 
teaching of the application of science to a special industiy, 
which 1s what the British workman 1s so much ın need of, can- 
ngt be given, as well as a host of other subjects, out of limited 

«fuds For example, Bedfordshire has decidedego spend its 
grant of £4343 mainly on agrikulture, market gardening, tie 
shaw tiade, domestic economy, and industues fo. women, 
Cambuidgeshire and Cheshire devote themselves largely to tae 
teaching of agricultural pursuits 

But other places aim at issuing vast comprehensive programmes 
and turmipg out yearly a mighty aray of students, kaowing, 1 


may be, the something of everything, but who certainly will not 
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know the everything of something For example, the Holland 
division of Lin@olnshire has decided, oug of only £2000 a year, 
to make grants for dairy schools, University axtension and art 
schools, @guicultuial screncg, domestic economy, mechanics, 
commercial subjects, and ambulance teaching, while Bootle, 
wi.h a yearly expenditure of only fhe sam amount, maintains 
classes in five commergial subjects, in swteen scignce and art 
subjects, m cookery, wood working tools, as well as fom gourses 
of University extension lectures . 

Because a certain building in Regent Street famed for tts 
ghost and its diving bell was years ago @amed ‘‘ The Poly- 
technic,” the majority of thg hew technical institutions which 
are being established in London at such vast cost are also called 
“ Polytechnics,” and will, I fear, give only an English poly-. 
technic comse Now, such recreative education, although 
admirable for those who seek relief from work ın the use of their 
minds, 1s not generally sufficient for those of your workmen who 
use their minds ın their daily occupation 

It ought, then, to be thoroughly recognized that there is an 
entirely new problem to be solved, and that the solution of this 
problem, ın so far as it has been worked out at the Finsbury 
College ana at other places giving practical teaching in the 
evening, must, in the language of the mathematician, be re- 
garded simply as ‘‘ the singular solution,” and not the general 
solution, of the problem of technically educating the British 
workman 

Let us gratefully accept the English polytechnics, for they will 
undoubt&lly confer benefit on our country, and all credit be to 
those who have so generously established them But do not let 
us be misled by the similarity between their generic name and 
that of the German ‘‘ polytechnicum “ into fancymg that the 
recreative courses of the one are equivalent to the se1tous educa- 
tion given by the other 

Like Oliver Twist, let us ask for more , for, on behalf of the 
large number of minds already employed in the electrical ın- 
dustry, and on behalf of the still larger number that will ın the 
future be so employed, it 1s our duty to secure that ample pro- 
vision be made in this country for the practical teaching of 
flectrotechnics on a scale comparable with that afforded ın the 
technical high schools of Germany and the institutes of tech- 
nology of the United States 

On the screen you see piojected a photograph of the facade 
of the Technical High School at Charlottenburg (Berlin), which 
appears extensive and grand, and yet, as you will see from the 
next photogiaph, ıt was only a small portion of the whole build- 
ing that you were looking at on the fist photograph ‘This 1s 
but one of the many technical high schools in different towns of 
Germanyfand yet 2¢ covers an area more than five times as las ge 
as that occupied by the Central Technical Instetution in Eaht- 
inon Road, London, cost four times as much to erect, and has 
more than four times as much spent on its yearly maintenance 

The next photogiaph shows a building devoted wholly to the 
training of electrical engineers, being that of the Electrotechnical 
Institution Montefiore at Lidg®, which Prof Gerard kindly took 
me over this last summer, and which has since been opened. 
When I tell you that there are rooms for small direct current 
dynamos, separate rooms for large direct-current dynamos, 
separate rooms for alternators, and phat every three students have 
a geparate litle laboratory, with the necessary measuring m- 
struments, all to themselves, you educational mouths will water, 
as mine did : PA 
© We now cross the Atlantic to the Massachusetts Institute of 
Technology, Boston, which, as you See, consists of several dis- 
tinct buildings, the centre one being that which contains the 
electrical laboratories The dynamo room now seen on the 
screen has many small and large dynamos mest, and yet there 1s 
ample room to walk about, for this dynamo 100m occupies a 
space many times as large as that devoted to dynamos at the 
Central Technical Institution of London 

Prof Cross was so good as to mention im a letter that, was 
shown me some two years ago, that several of the devices that 
had been worked out for the electrical laboratories of tl City 
and Guilds Institute had been reproduced at Massachusetts , 
but there ıs one device that Prof Crag#has succeeded in work- 
ing out, and which I should be most glad to see copied by the 
City and Guilds Institute, and that 1s, having one assistant for 
every five students wofking ın the physical laboratories 

Franklin Hall, presided over by Prof Nighols, ıs Gevoted 
solely to the department of pure and applied physics at the 
Cornell Umversity, Ifhaca You see how large this four-sepried 
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building must be, for look how small the four-wheeled waggon 
stagding in front of 1 appears e 
The next thyge pagtographs show some of the provisions 
made for teaching electrotechnics 10 Franklin Hall, the elec- 
trical laboratory, under Prof Mor, and the dynamo room, 
under Prof Ryan» whose analyses of alttrnate-current curves 
are well known to ygu all ® 
I might show you photographs of she®electrical laboratories in 
Prof *Weber’s new building fo. pnysics at Zunch, on which 
£00,000 has been already expended In fact, my choice of 
magnificent Contigental and Ameycan laboratories has been so 
great that I have hard'y knownewvhich to select as specimens, 
But there ıs one thing I cannot show you-and it must 1e- 
„main for the exercise cf your influence as representatives of the 
electrical profession to make that posstble-sthe British electro- 
technical laboratones for education and research which are truly 
worthy of London, the capital of the world 
The training of sucn students as those at the Central In- 
stitution must, of course, differ essentially from that of the 
electrical artisan, not because we, or the students, eapect that on 
entering a factory at the conclusion of their college course they 
will start, as a rule, much above the bottom of the ladder, but 
because they hope ın time to be able to mount higher 
They are therefore taught, not merely to construct meters 
and motors, use dynamos and engines, build a chimney and lay 
a street main, but, as they are not to spend all their lives wiring 
houses o1 watching a central station voltmeter, they are well 
practised 1n calculating and designing, and they further obtain 
sufficient acquaintance with the methods of attacking new pro- 
blems not to be daunted when they meet with them in after life 
But so strong 1s becoming our belief in the value of science to 
the manufacturer, so ant:-classical are some of us growing, that 
there 1s great risk that the literary side of the education of an 
electrical engineer will soon be wholly neglected Now, mm- 
portant as it no doubt 1s for him to be quite at home with 
electrical apparatus and machinery, it 15 no less important, 1f he 
1s to take advantage quickly of the progress made abroad, that 
he should be able to read a German or a French newspaper I 
do not merely mean that with a grammar and dictionary, antl 
plenty of leisure, he should be able to translate the newspaper 
sentence by sentence, like a schoolboy prepaiing to-moriow’s 
lesson, but that he should have the power to glance down the 
columns, gather the gist of the articles, and quichly see whether 
theie be anything new that especially concerns him 
How many electricians are there in this country who can, for 
example, take up the Zezscha2ft Jur Insty umentenkunde or the 
Elects otechnische Zettschr-ft, and look *hrough their pages as 
they do those of the Electrician, Electrical Rewew, and the 
Electiical Engineer, durmg breakfast on Friday morning? 
There are, I know, a few—I wish I were one of them 
And yet examples are not wanting of the scientific isolation 
that is caused by not possessing that famıhanity with foreign 
languages which 1s a characteristic of ciplomatists and hotel 
waiters Take, fo. instance, the*fact that, whereas manganin 
was manufactured on a commercial scale in Germany, and 
German resistance coils have for the last” three years been con- 
structed of this material wish a temperature coefficient of nearly 
zeio, the veiy existence of this alloy was unknown to many 
English “electrical instrument makers a few weeks ago, and 
even now most of them are still unacquainted with the com- 
position of manganın, and 1.s pedtliar properties, as well as with 
the results of the extensive and striking experiments that have , 
been carried out at the Reichsanstalt at Charlottenburg on the 
temperature @oeffictent and specific resistance of all sorts of 
manganin-copper-zinc-nickel-1ron alloys 
This*Physikalisqh-Technischen Reichsanstalt, I may mention, 
is an establishment totally distinct fiom the Technical High 
Schod?in Charlottenbuig, some photographs of which I showed 
you this eventing The Reichsanstalt 1s not an mstitution with 
students, but a vast series of Imperial laboratories, presided over 
by Prof von Helmholtz, solely used for carrying out researches 
in puse and technical physics. The investigations are conducted 
under the directionof Dr Loewenherz, aided by 46 assistants 
We have no establis tın Great Britain at all comparable ; 
with this Reichsanstalt he ouginal work turned*out there m 
electro-technics alone 1s considerable Here are some of the | 
published accounts of researches 1mmediately bearing on your 





© profession which,Dr St Lindeck has been so kind as to send | 


me ‘Hardening Stee] Magnets,” ‘Standard Resistance Coils ı 
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for Large Curients,” ““Tists of C&nmercisd Ammefers and 
Volmeters,” ‘Mercury Stapdard of Resistance,” ‘* Photometric 
Investigations,” ‘*Compensation Apjaratus for Use in PD 
Measurements,” ‘‘ Alloys for Resistange Coils,” and ‘9 on * : 

Surely ıt 1s part of the technical education of the electrical 
engineer to be taught how to read sifch pamphlets as these wih 
comparative ease ? ° 


A working knowledge of French and German can be obtained 


without the necessity of learning to express oneSelf fluently in æ ° 


epigrammatic French, or to imitate with f&cility. the worc- 
building of a native German , and with such a working know- 
ledge the average technical student may rest content Butas 
regards his own language he should aim at something higher, 
and therefore the electrical engineering students of our country 
should be, I urge, practised in writing—wes, atd aiso speaking— 
vigorous Enghsh ° i 

Only the other day, Prof Nichols, of the Cérnell University , 
was deploring with me the rarity of finding’a student of electro 
technics who could write a decent report The eaperimental 
methods employed in the student’s investigation might have 
been good, the mathematical analysis suitable, and the calcula-, 
tions exact , but the desciption of the apparatus and “of the 
results obtained would be scatte@ed pell-mell over the paper, as 
if the waiter were quite ignorant of the fact that the style in 
which a dish 1s served up is nearly as important as the goodness 
of its ingredients 

Why do you suppose that Huxley’s portrait has nearly as 
much prominence given it n the photographer's window as that 
of a duke or a ballet dancer? Quite as much because he knows 
how to eapress himself in terse and forcigge English as on 
‘account of his wide scientific knowledge , becausessvenévhen 
witing about dry bones the flow of his language clothes them 
with rounded forms 2 ò = 

But, yow will ask, how are we to find the’time for all thie | 
Iinguistic and literary polish? has the electrical student of 
to-day so many spare hours that fresh subjects of study must be 
sought for to fill up his leisure moments ? ° 

At present much time has to be wasted at technical and othe: 
colleges teach.ng students sixteen yeais or older elementary 
mathematics and science, which ought to have beenstmstered 
before that age When the education of childhood 1s improved, 
when the higher education of women is properly ¢rsried out, 
there will be no need for male experts to trouble avout general 
training, for then children will spend “ug? time at school and 
learn more , boys and girls will, as a matter of course, acquire 
the foundation of modern languages and general education , 
and students at a college will he able to devote their whole time 
to the special training—scientific, manual, Jinguistic, and literary’ 
~-which peitams to the particula? profession which their special 
tastes will generally have led them to select before the age of 
sixteen 

eAnd just as methods of teaching applied science have béen 

developed during the past few years, so I look forward to the 
growth of new methods of teaching what may Be called applied 
literature For it seems to me that there 1s a want of breadth 
m the Wew that because the study of Greek verse would be un- 
profitable for è student of electrotechnics, and because he has 
neither tlee taste nor the time to enter mto the intneacies of 
etymology and grammar, therefore the study of modefh lan- 


guages dhd literature, even as directly applicable to his pro-** 


fession, should form no part of hig regular trainuig 

As well might ıt be thought (and I am Sorry to say this view 15 
not yet quite exploded) that because a student has neither the 
taste nor the time for the study of abstract mathematics, there- 
fore he should be debarred from all work®n a phy sical laboratory 
Well, if 1t be generally acgepted that although a young electrica: 
engineer has no chance of becoming a Cayley or a Maxwell, 
sull he onght to be taught such portions *of mathematics and 
physics as will be directly useful to 41m in his profession, 
why should the certamty that he will neither become a Jebb nor 
a Dickens lead us to tolerate an malulty $n his part to speah 
fluently and write tersely his own language, surpassed only py 
his entire 1gge@nance of every other? . 

Habits of scientific thought®re highly necessary for eectrical 
students, to be masters of their own language, and to know 
something of one or two others, are, I venture to think, no Rss 
sé, but the main result to be achieved, the main object to be 
aimed at, with every system of education, 1s moral thoroughness 
» For until ever; workman, foreman, engmeer, ard manu- 
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facturer feels regret angi pain at seļag work imeffictently per- 
formed, our natigyal syst®m of eduction will be incomplete 
All the labour now expended im watching work ın progress, 
and in testing ıt whenecomplete@ to see that it has not Wen 
scamped, g& so mich withdiawn from the real business of pro- 
eduction Every rise, thefefore, in the standard of thoroughness 
of a community means theesaving of waste labour But far 
greater than thig wil@be the actual mcrease in the productive 
power when each gives his best endeavours to his shate of the 
world’s woke And greatest of all will be the gam in the 
nation’s happiness, since he who works with his whole soul 
knows no drudgery 
The lesson to be taught is no new one—it was set many 
centuries ago, and hitndreds of thousands a year will be well spent 
1f the County Councils can succeed in bringing home to the hears 
of us all this—‘* Whatsggver thy hand findeth to do, do it with 
thy might” | 
e 
° 


* PHOTOGRAPHY AS A BRANCH OF 
TECHNOLOGY? 


“THE invitation conveyed to me by you Council, to assist in 
promoting a scheme of ph®&tographic technical education 

of a more tomplete character than that provided by the ele- 
mentary schools, ıs in such complete accord with the principles 
which I have always held, and which I have occasionally pro 
mulgated through other channels, that I felt it an almost 
ymperative duty to respond to the invitation ın spite of the 
numeious other claims upon my time For I believe that 1f the 
Photograplfic Soctsty will throw itself with zeal into some well- 
orgarfzed eeheme in this direction a great benefit will be con- 
ferred upon the cause of technical education in this country I 
will even go go far as to express the belief that a woh of 
ematjonal importance may be accomplished e 
It may perhaps appear as preposterous to dwell upon the 1m- 
portance of photography before the members of this Society as 
1t would be for a merchant to address the Chamber of Com- 
merce on the importance of trade, or for a financier to lecture to 
an Institute of Bankers on the impoitance of banking Never- 
thelessft"ts°® common experience that those whp are actively 


e* angaged m the prosecution of some special kind of work often 


take a n 1ew of their own Jabours , they have no time to 
” take a bred egos the whole subject, and an independent 
outside: may sOmeti do good seve by gathering up the 


odtis and ends of scattered observations and fitting them into 
their nght positions in the general plan If any justification 1s 
required from me for addressing a Society composed so largely 
of photographic expeyts, I need only plead that as a teacher of 
technical chemistry I have felt 1f necessary to give full recognition 
to the claims of photography as an important branch of tech- 
nology It can no songer be ignored that photography has 
penetrated the arts and sciences to an extent that has raised ıt te 
an exalted position among technical subjects, and as such it has 
not yet received Its proper recognetion im this country From 
the very dawn of its discovery the importance of its applications 
Was foreseen, although it 1s only in our own time that the 
1ealization of this importance its being witnessed @We need not 
commit ourselves to the extravagance of Paul Delaoche, the 
artist, & ho; during the excitement gaused by the revelation of 
“the Daguerreotype process, 1s said to have declared ‘“Painting 
1 dead from this day!” The’ art of the painter has not been 
killed, but ıt may fairfy be claimed that it has been aided by 
photogiaphy , the art of the engraver has been revolutionized 
by its means The prophetic utterance of a writer in the 
Edinburgh Review for January 1843 has been fulfilled —- 

“The art of Photography or Pho ogeny, as it has been called, 
1s indeed as great a step in the fine arts as the steam-engine was 
m the mechanical añs, and we have no doubt that when its 
materials have became More sensitive, and its processes mere 
certain, 1t will take the highest rank among the inventions of 
the present age ” 

All who are familar with modern photographic methods will 
‘adyMfit the truth of this prediction, the materiae have been 
rendered more sensitive and the processes more certain The 

Increased to a degree that wold 
probably astonish the writer of the passage quoted, and the 


1 An Address to the Photographic Society on February 2, by Prof R 
Meldola, F RS a 
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certainty of the processes 1s such tha® the amate photographer 
exist$ by thousands It 1s perhaps this last circumstance which 
1s responsiblé for the identification of photography 1n the public 
mind with the tafiing of portraits and landscapes These ar@no 
doubt very important applications of the subgect, but photo- 
graphy is got synonymous wyth portraiture and the taking of 
scenery, 1f we alloy this view of the subject t prevail, it 
cannot but have the effect of narrowing down the general estimiate 
of its importance, and pf thus injuring ite claim te take high 
rark among technical subjett® We are here, I mage, to 
proclaim the fai-reaching importance of our subject Everyqne 
knows with what beautiful effect the photographer can reproduce 
a portrait or a piece of scefery, but whas not so generally 
known to the public at large is the enormous service that 
photography has rendered to other branches of science If 
dwell therefore upon this application of the subject, 1t 1s not for 
the puipose of deprettating its application to art, but rather for 
the purpose of exalting both aspects 

The modern dry phate has insinuated itself into every branch 
of practical science, whenever a phenomenon of a temporary 
charactet has to be registered with absolute accuracy—where 
the human eye fails, owing to the faintness of the object, or the 
rapidity with which the phenomenon occurs, there the aid of 
the dry plate is invoked The application of photography to 
astronomy has, as is well known, relieved the eye of the 
astronomer and curtailed the work of the observatory to an 
extent bordeiing on the marvellous A faint nebula, which by 
eye observation may take many years of weaiying labour to 
represent gn the form of a diawing, in the course of a few hours 
mmpresses its mage in all its fineness of detail on the photo- 
graphic plate—a memorial for futuie ages of the true form of 
the nebula at the time of us being photographed Stars which 
appear as points of hghts in the telescope are shown by the 
photographic plate to be small nebule,and stars and nebulæ which 
have allogether eluded the most powerful telescopic search 1m- 
press themselves on the senstttve film All this and much more ın 
the same direction is such familiar knowledge now that it 1s only 
necessary to mention the facts, nor need I remind you how the 
photographic plate ıs being utilized for the photo-astrographic 
syivey of the heavens, and in astronomical spectroscopy for the 
permanent registration of the solar spectrum and the spectra of 
tħe stars ihe "Draper Memorial” 1s one of the latest ex- 
amples of the utility of photography in the observatory , it 1s no 
exaggeration {o say that one of the grandest problems of 
modern science—the question of stellar evolution—will be 1en- 
dered capable of scientific discussion by this application of the 
gelatino-bromide film The modern astronomical observatory 
1s in fact equipped for photographic work quite as much as for 
observational work, and the photographer has become as 
necessary as the observer 

In physics and in chemistry also the photographic plate has 
been added to the weapons of resgarch Here it has been used 
to record phenomena which occur with such rapidity as to elude 
visual perception What wouldthe Edinburgh Reviewer of 1843 
have thought of the possibility of photographing a soap film in 
the act of breaking, or a hqud drop in the act of falling? Yet, 
as you all know, Lord Rayleigh and Mr Boys have succeeded 
in doing this Or take again the application of the sensitive 
plate to the elucidation of the phenomena of gaseous eaplosions 
by Prof Oettingen who, by using aerapidly rotating dgy plate, 
wae enabled to show the intermittent character of the flash pro- 
duced by the explosion of hydrogen and oxygen Profs 
Jyiveing and Dewar have also succeeding in photographing ehe 
spectrum of a mixture of exploding gases In spectrum 
analysis, m fact, the services which have beeg rendered by 
photography cannot be overestimated The astronomer, the 
physicist, and the chemist must have for reference complete and 
accurate charts of the spectra of the chemic@l elements The 
early maps of Bunsen and Kirchoff, and the splendid ‘‘ Spectre 
Normale” of Angstrom were drawn by eye observation after 
years of laborious work, and with injury to the eyesight of the 
observeis These maps are now produced by photography weth- 
out any tax upon the eyesight, ard with an amount of getail 
that renders the early maps--executed with sych painful labour 
—but mere skeletons as compared with gheir photographic 1e- 
presentatrven, The spectra can moreoWer be compared fa: more 
readily and with much greater accuracy by the photographic 
method The method ef eliminating the lines ın the spectrum 
of one element, due to the presence of a trace of somegother 
element as an impurity, which we owe to Prof Norman Lockyer, 
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has only beerrendered possible by photography. Ifthe residual 
lines common to several elements and which cannot be ‘traced 
bg this means to any known element, should ledd to the dis- 
covery of new elements or to the resolution ot known elements 
into simpler forms of matter, the credit must be given to the 
photographic method . ° 

But it Will be safer to confine ourselves to what photography 
has actually done for sciertce than to attempt to ente1 the regions 
of speculafion THe case to he made out 1s such a good one 
that@here 1s no need to draw upon the imagination Thus, 
agan im the region of spectroscopy, the relationship between 
the constitutions, of chemical compounds and their power of 
absorbing certain definite light waves, as investigated by Prof 
W N Hartley, may be ‘aie tothave been discovered by means 
of photography, because the absorption ts, in the case of colour- 
less liquids, exerted beyond the limts of the visible spectrum 
In meteorology the photographic plate “has also been of the 
greatest service, and a British Association Committee has been 
formed for the purpose of stimulating *work in this dnection 
Most of those present are, no doubt, familial with the more 
striking 1esults achieved by meteorological photographers The 
fleetmg forms of clouds can be registered with absolute fidelity, 
and by an ingenious arrangement of electrically connected 
cameras the height and rate of motion of clouds has recently 
been determined by the aid of photography The character of 
the electric discharge in the laboratory has been studied photo- 
graphically by Mr. Shelford Bidwell and by Profs Oliver 
Lodge and C V Boys, and the la-ge-scale discharge of the 
lightning flash has been made to impress itself on ghe photo- 
graphic plate The results are known to all, the conventional 
zigzag ‘fork’? appears to have no existence in nature The 
destructive effects of wind storms on buildings can also be 
studied in photographs with an amount of accurate deta:l that 
1t would be impossible to represent by any other method , and I 
am informed by Mr G J Symons that impoitant conclusions 
concerning the nature of the atmospheric movement have been 
anved at by the examination of such photographs 

Passing on to other applications of photography, it 1s obvious 
that in geographical and ethnological exploration the camera 
has become an essential part of the traveller’s equpment dn 
geology again the aid of the photographer has been called in, 
and with such good results that a British Assoctation Committée 
has been called into existence, and has been doimg excellent 
work in collecting and registering geological photographs during 
the last two or three years In these photographs sections are 
recorded with a fidelity which ıt would be impossible to equal 
except by laborious sketching Where time is an object, as in 
the case of sections only temporarily exposed, the camera 1s 
mvaluable Moreover, the value of such photographs will 
mcrease with time m the same way and for the same reason 
as photographs of the starry heavens For while the latter, 
taken at the time of the pyesent celestial survey, will, by 
compaiison with photographs taken in the far distant future, 
reveal relative movements among the stars, the geological 
photographs of the present pesiod will by future companson 
with the localities registered farnish inccntestable evidence of 
the slow course of geological change ° 

In biology photography has been utilzed with great ad- 
vantage, and will no doubt become of still greater service in the 
future ® There 1s no reas6n why the dry plate, which has al 
ready largely superseded the eye ın astronomy, should not &lso 
relieve the eye of the mucrosappist Many biological works 
hafe been illustrated with great success by means of phote- 
micrography, and even in purely systematic works, such, eg, 
as Marshall and De Nicéville’s ‘Butterflies of India,” photo- 
giaphic ilustration has been adopted with success In studying 
microscopic formg of life, where an evanescent phase of lfe- 
history may be full of profound significance, the photographic 
platemight well replace the eye in those cases where prolonged 
and fatiguing: observation has hitheito been found necessary. 
The fleeting phases of expression, of such importance in com- 
pafative psychology, have been caught and fiaed on the photo- 
giapgic plate with a natural fidelity that ıt would have been 
impossible to attayn withont snch aid Mr Darwin’s work on 
“The Expression of gie Emotions” was, as you are awaie, 
ullustiated by photogiapfy even before the ciy plate had been 
worked up to tts present exalted degree of sensitiveness 

The application of photography to the analysis of the move- 
ments of cee has been made famihai through the 1emarh- 
able photogiaphs which Mı Muybridge has on many occasions 
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biought under our notice iff this countiy Among otherresults 
recently achieved, I need@nly refe: g@ those wonderful pictues 
of animals in notion, taken by Messrs Mey and Anschu'z 
Sach ies ilts as these are net only interesting Ulustrations of the 
high state of perfection to which modein photography has been 
developed, but they are of the highest value in eluidatwg tue 
mechamsm of animal movement, and of the flight of birds 


The intioduction of photogiaphy into ghis branch of animal es 


mechanics has led to a complete 1evision of*pie-exrsting con- 
ventional notions, and tne indnect effect of such photogiaphic 


analysis of the phases of motion on the work of the artist is ofa, 
oa Se . 


an importance that cannot be over-estimated 

In the department of anthropology photography has served for 
the faithful registration of race types, and Mr Fraycis Galfon’s 
method of composite portraiture 1s familiar to all In his recent 
studies of ‘“‘finger marks” im connection with heredity, Mr 
Galton has also! found 1t indispensable fo work from photographic 
enlargements oo 

This imperfect sketch of the scientific applications of photoe 


graphy might well be followed by a much more extended list of , 


Its achievements in the domain of art But I do not feel myse.f 
justified m taking up more time 1n telling you what you dlready 
know, and there are no doubt many present who are far more 
competent to deal with this aspect of the subject than [am I 
cannot help thmking, however, that ıt would matertally help 
the cause of technical instruction in the desired dnection if some 
competent authority among you were to draw up a complete 
statement of the benefits which have accrued to ait, both 
abstract and apphed, by the troduction of photographie and 
photo-mechanical methods ? ` 
To all who are interested in the advancement of art and of 
science, photography appeals, therefore, asa @tanch of technology 
of the first order of importance , ın sayfng that it appeal#to ait 
and to science for such recognition,it is evident that ıt appeals 
to the nation at large Even to the ‘pure gqentist,” who Js 
supposed to lose interest ım a discovery as soon as it becgmeg~ 
practical, 2 ¢ commeicial, this subject appeals for support, for 
from the study of the photographic processes themselves many 
important contributions to physics and chemistey have been 
made, and still greater results may be expected to follow from 
the vestigations of scientific men in this direction From jts 
purely practiaal side the claim of photography to DéWSfisidered 


. 
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as a branch of technology will receive additional support when +. 


it 1s remembered how many distinct branches ofsqyertfacture it | 
diaws upon, or has, indeeed, actuall prè zto existence 
Consider how it 1s depegdent on the opti: ofthe manufacture * 


of lenses, considex, again, the special branch of cabimet- 
making and joinery whieh it has created ın order to supply 
cameras and other instiuments, remember, also, the boon 
which photography has conferyed upore the chemical manu- 
facturer by the demand for fine chemicals which it has created 
Neither must it be forgotten thatea new and by no means 
unimportant development in the manufacture of paper, gelatine, 
and albumen has arisen through the introduction of photography 
Fiom every point of view, therefore, photography claims to 
be placed on the same basis*as other branches of technology 
The Photographic Society, 1 am happy to see, fully recognizes this 
m the recent action which it has taken, and which 1s expressed 
in the report ®f the Affiliation Committee I consider this an 
excellent*move in the right direction But it 1s easy enough for 
the Socigty to recognize the technical 1mportance ‘of fs own 
snbyect , the diffculty ıs to movg public opinign, and to con?” 
vince the nation that we are behind other countries in this re- 
spect The first step 1s to draw up apd circulate widely an 
aceornt of what is being done for photographic technical 15- 
struction on the Contment I had integded when first invited 
to lecture here, to offer some such statement, but I was glad to 
1ead in a recent number of your Jox nal that this task had been 


undertaken by Mr Warnerke, and I hope that some means will , 


be taken to bring his report under the nofice of those interested 
in technical education It is clea: froh what has already been 
attempted by this Society, and from the, opinions which have 
been expressed on all sides by those whose voices cairy the 
weight of authority, that nothing short of a Photographic 
Institute wa? meet the requirgments of the case This I fhost 


1 Prof du Bois-Reymond deal» with this im the address referred to 
Some of Prof Marey s receit results are described in NATURE, vol, xy 

228 

2 Since the above was written Prof E du Bois-Reymond’s address to the 
Royal Academy of Sciences of Berlin on the “ Relation of Natural Science to 


Art,” hasgappeared in NATURE, vol aly pp 200 and 224 
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. earnestly hope will be fh@gnd and aia of every movement made 


by the Society @fn the «Canto. Lectures, which I had the 
honour of delivering Before the Society of Arts in the springeof 


«last gear; Lalludeg to “the®absence of such an establishment 10 


this countrf as ‘‘remarkabje” , before thts Society I am tempted 
to express myself more strongly, and to stigmatize tts absence as 

OF course we Æ) have more or les» distinct ideas of what the 
functions of such an Institute would be Itis premature as yet 


æ to speak of thé details of an institution which exists only in our 


ry 


aspirataons But whatever may be the final outcome of the 
movement which has been started, the whole duty of such an 
tusfitution might be summarized in the statement that its work 


* would consist in spreading a knowledge of all that ts known 


concerning photography, and m investigating that which is un- 
known In other words} its duties would be, as in the case of 
kindred Institwtions, teaching and investigating — Without wish- 
ang in any way to intrude my opimons into the deliberations of 
your Council, I thought that I might with advantage avail my- 
+ self of the present opportunity of submitting my own views with 
respect to this question of technical education in photography 
Tn giving expression to these views I have in mind the con- 
sideratfon that the remarks which I may apply to om special 
subject apply to many other relaféd technical subjects, and that 
the comse Which may be adopted in the starting of such an 
Institute as that which we all wish to see come into existence, 
may have a wide and important influence on existing notions 
conceining the whole question of technical education 
In the first plate, then, let me express the hope that any 
action taken by this Society in the direction of photographic 
technology, “will b@of the highest possible character This may 
appea? to geu quite am unnecessary caution, but it volves a 
question of principle which it 1s very important to ventilate 
After many yeaş gf apathy in this country, and afte: eaperiencing 
£ e jnevitable consequence that we were being beaten many 
ranches of applied science by our Continental competitors, we 
underwent a few years ago a kind of revival in technical educa- 
tion One ontcome of this agitation was the foundation by the 
City and Guilds of London of that Institute in whose service I 
have the honour of being employed It 1s not for me to dwell 


* upon thePesttts which have flowed fiom the inaugyration of that 


* education during our long years of apathy 


+e Tustitute, but it is no exaggeration to say that the wave of public 


opinion ised 1t into existence 1s still surging throughout 
the county egade has witnessed the rapid multi- 
plication of te sses and collgges, the foundation of 
technical associations, the growth of polytechnics, and last of 
all, the diversion by the Government of the funds derived from 
the beer and spirit duty in the direction of technical education 
Phe result uf all this isethat the means of technical education are 
being spiead broadcast throughout the land 
Now it 1s one of our national characteristics that when we 
once wake up to the circumstance that we are behind other 
countries in any matter affecting om industries—or, I might sayp 
when we have (his unpleasant truth brought home to us by the 
superior workmanship or lower pħces of om competitors—we 
are apt to seek remedial measwies to recover ou lost ground by 
what might be called indiscriminate and impulsive rushes I 
am afraid that the technical education mavement@has, to some 
extent, been of this impulsive characte: I am not gdtng to be 
rash en®ugh here to attempt to lay gown any precise definition 
°8f what 1s meant, by technical education , but a few moifths ago, 
the Duke of Devonshire, then Lord Hartington, made a speech 
at the opening of the’ Storey Institute, at Lancaster, in the 
course of which he said that technical education was not the 
teaching of any particular tade or handicraft, but rather the 
scientific principles underlying the trade or handicraft I think 
this fairly represents the opinions of those who have considered 
the subject, and I hope that this definition will be borne in 
mind in any movement which this Society may inaugurate 
If now we review the Situation, 1t will appear that the general 
spread of this educatiogal movement may be taken as an indica- 
tion that we intend to give battle to our competitors, and tnat 
weelook to technical education to enable us to carry on the 
zndi&trial campaign So far so good, but our comgetitors, be 
it remembered, have been actively cariying on this branch of 
We have taken up 
our Weapons rather tardily, and, as I just said, somewhat im; 
pulsively, and if we hope for success it behoves us to examine 
these weapons crilically, in order to make sure that we are 
Gghting on gqual terms In other words, are we adopting the 
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best methods of technical education? This 1f the question 
which shoulde be put in the foremost place before any measures 
can be taken by @his Society in the much needed dnectioneof 
pho.o graphic technology . 

So far qs concerns those technical subjects in which, as in 
photography, chemistry 1s largely, 1f not entirely, éhe under- 
lying science, I am bound to confess that the ifapulsive character 
of the technical education movement to which I hage referred, 
may, if not properly duected, run us altogether off the right 
track One of the greatest functions of this Society would befo 
prevent such a calamuty by diverting the tide of public opmion 
into the proper channel fo# its own pawmcular subject of 
photography The ideal techgdfogist is a man who possesses 1 
good general knowledge of the principles of those sciences 
underlying his industry, together with an expert spectal know- 
ledge of his own swbyect The first step inthe training ofa 
technologist ıs, therefore, to lay the broad foundation of general 
principles, and then tg erect upon this foundation the super- 
structure of special knowledge You must understand that I 
am attempting only to define an ideal techmical training, having 
more especial reference to those subjects connected with, or 
based upon, chemicalsctence Inthe present state of affairs it 
cannot be dented that there are large classes to whom this method 
cannot be apphed , there are specialists ın every industiy who 
know little or nothing of the scientific principles underlying 
their occupation, and im such cases the method may have to be 
reversed, and the instiuction may have to proceed from un- 
scientific specialism to scientific generalisation But this 
method is? in my belief, only a makeshift which ıt may be 
expedient to adopt to meet existing conditions—it 1s not 
technical education in the strict sense of the word education, 
but the tinkermg up of a system which has been bad fiom the 
pegmning Itis only when we can deal with the student just 
starting on his careei as a technologist that the true method can 
be applied , as things aire we have many years of tinkering work 
before us, and it is to the rismg generation of younger 
technologists that the future industrial welfare of the country 
1s committed. 

The dange: ahead which thieatens the tue cause of technical 
edication appeais to me to be this —The resomces of the 
country are being too much frittered away m the multrplication 
of machinery for impaiting elementary instruction, and the 
higher specialisation which alone will save us in the end is 
being ciurppled thereby The elementary groundwork must be 
laid, and this work, as far as ut 1s being dune, cannot be done 
too well But it 15 absurd to suppose that we shall 1ecove: our 
lost position in any branch of industry by scattering broadcast a 
knowledge of elementary sctence, and there leaving matters to 
stand A t@chnologist ıs nothing—at least in any of the subjects 
with which I have had ¢ mnection—unless be has the means of 
supeiadding more advanced specialisation to his geneial 
gounding So far as the chemic4l industites of this country 
are concerned, a few highly-trained specialists are worth moie 
than an entire army of elementary certificated teachers où prize- 
winners We are expending $o much energy over our foun- 
dations that there is but, httle left for raising the superstructure 
We are arming our industrial fighters with weapons which are 
as pop-guns compared with the heavy ordnance of our 
competitors Unless those who gre responsible can be 
mage to see that the elementary training in general pnn- 
ciples 1s, in a large number of subjects, quite useless unless 
the higher specialization 1s equafly well catered for, we shall be 
n8 better off m these branches of technology than we were 
before. The elementary traming bears to technology the same 
relationship that the tuning of the instruments®does to the 
overture There is a great deal of twanging and blowing going 
on all over the country, but, as yet, comparatevely few indica- 
tions of a finished performance There ts enough money in the 
hands of the County Councils at the present time to support 
technical institutes adapted to local requirements on a scale 
which would bear comparison with the polytechnics and téchnigal 
high schools of the Continent If each county, or group of 
counties, had its central technical institute, manned by compe- 
tent specialists, then the elementary traininge might bea: real 
fruit, and we should look forward with g@ater hope to the result 
of the campaign on which we have entered [tis not difficult 
to see how the fight will end if we persist ın blazing away with 
this elementary small sh&t in response to the ponderous missiles 
of our industrial competitors ° s 

Out of the haze of generalities which I am afraid I have been 
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led to inflict upon you, the central idea concernmg the proposed 
action of this Society { hope begins to loom with aemore o1 less 
defenite form It 1s not for you to add to the general tinkling of 
small bells, but gt remains for you to bring together a strong 
staff of expert 1ingers who can give us a good loud peal on the 
chimes Yu will, I hope, sooner or later, set an example in 
teclinical educatio in your own subject—-which so admurably 
lends itself,to the pu posé—which shall act indirectly on all 
related subjects, by showing howenfuch of the real work of techno- 
logy Begins after the elementary and advanced training have 
been completed The instruction imparted under the existing 
allangements 1s geod as far as itegoes, but from yom pomt of 
view it must be regarded as the means of supplying the 1aw 
materialg out of which the technologist of the future 1s to be 
„moulded Itis not your province to assist ın the multiplication 
of elementary classes, but to set the sealeof efficiency on the 
eyisting organizations 
I should have but little justification fog addressmg you as I 
have did I not feel what a splendid opportunity lies before you 
for raising the level of at least one important bianch of tech- 
nology Sull less should I be justifiec in responding to your 
mvitation did I not offer: some suggestions which may be of use 
in furthering your object The Photographic Institute, such as 
we desire, would be an establishment thoroughly equipped for 
the best practical instruction, well provided with appliances for 
caniying on research in every department of the subject, and 
having attached to ıt the most competent specialists in every 
branch The staff need not be numerous at first , a chemist, an 
optician and physicist, an expert in pho o mechanical Processes, 
and an aitist would represent the chief departments Your 
committee or governing body would .now the right men to 
select , 1f they cannot be found in this country you may have to 
go abroad for them This course may appear ignominious, but 
ifit has to be adopted so much the better , ıt will bear practical 
witness to the necessity of having the means of raising such men 
in our own country The ideal institute may be aslow growth, 
but every effort should be made to establish t The Photo- 
giaphic Society has already taken the mi ative by proposing an 
affllation with kindied Societies Tns scheme should be 
energetically pushed forward, and every mears adopted f 
wging the importance of the claims of photography to have a 
I ven ure to think that an 
mmpetus would be given to the movemen’ if repiesentatives of 
the Camera Club, the Photographic Convention of the United 
Kingdom, and of the numerous photographic Societies of the 
metropolis were invited to another conference, such as was held 
last year, but with the special object of forming a jomnt committee, 
unde: whose authority a further appeal might be made for public 
and private support If only a moderate fund could@®be raised 
at first, operations might be commenced Surely the numerous 
firms which have come into existence through the general intro- 
duction of photographic proceges, and the sarge body of wealthy 
amateurs who practice the art as a pastime, might be sufficiently 
interested in the movement to give it their support 
It only remains now to bring tMese suggestions to a practical 
issue We are such a very practical nation that unless some- 
thing tangrble 1s offered, the foundation of che Institute may be 
indefinitely delayed, as yet there 1s nothing of the kind in 
ealstence—there 1s no orgagized work being done that appeals 
directly to the patriotism and to the pockets of those to whgm 
you may legitimately look for assistance But elementary photo- 
graphy 1s being taught in connecfion with technical schools and 
classes all over the country A good beginning might be inad@ 
if under the auspices of the jomt committee a few first-class 
specialists wefe enlisted and authorized to give short courses of 
demonstrations to those affiliated Societies cr in those centres 
which desired toerecetve such mstruction The local centres 
might fairly be asked to make the necessary arrangements and 
to beat the small expense of local organization , the fand raised 
by the joint committee would be well spent at first in defraying 
the costs of a few special lectures You may have some diffi- 
culfy in laying yom hands on the right men for this work, I 
needthardly remind you that the whole success of this initial 
movement would depend upon your sending only the most 
highly qualified special@ You must have men who can teach 
the teachers and convince practical photographers that under- 
lying the practice of their art are broad scientific principles 
which it 1s their interest to know something about These pre- 


© \iminaty peripatgtic courses must be regarded ın the light of 


missionary efforts, having for their object not the multiplication 
of photographic operators, but the awakefling of the elementary 
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and advanced student to thg higher aspects of their subject It 
is desirable to have this function of the lecturt® well understood 
at the outset , the experts who are entrusted with this work will 
know well enough that it 1s impossible to*make a tgchnolog.st 


out of a student, however enthusiastig@he may be in Mts subyect , 


simply by giving him a course of Jectures 

If the system of itinerant instructi$n whych I have suggested 
can only be fairly started, even on a small scalq one important 
| function of the Institute will have been inaugmated It wul 
have a claim upon the pract.cal educationalist*as a teaching 
body, it will appeal more specifically to fhe promoters af 
technical education and to those public bodies which have 
voluntarily or by Act of Parliament identifed themgelves with 
this movement It ıs certainly discouraging—I may say dts- 
creditable—when we see the magnificent scale on which the 
ı photo technical Institutes of Berlin and Vienna have been 
| founded and equipped, that im this country, evhatevet the 
only after success has been achieved by private enterprise I 
teristic, which, although retarding advancement in many direc- 
tions, 1s so far good that it calls forth the most strenuous 
exeitions to insure success at the outset of every new movment 
Upon the success of your first shall undertaking will depend the 

larger ultimate success which we all look for > 
One other suggestion occurs to me which may help to 
strengthen your hands I have said that instruction m photo- 
graphy 1s already being given in many technical schools p this 
instruction is more or less of an elementary character It seems 
feasible to combine with the proposed courses of special lectures 
a system of imspectorship which might be @ined “out by the 
"same staff Your lectureis would be recognized expewts, cMpable 
of advising such schools as to methogs of teachirg and of co- 
operating with local centres in the selection of, tye most hignly 
qualified teachers 
too glad to avail themselves of the knowledge and experierce 
thus placed at then service If you begin operations on these 
lines at first—if you can cary on this combined system of 
skilled teaching and inspection successfully fo. a few years, 
your claim for permanent establishment and endowment as a 
Photographic [netitute cannot but receive that APPO: from 


you, and wh ch in other countries 1s given by the 





UNIVERSITY AND EDUCATIONAL ' 
INTELLIGENCE 


OXFORD — Commencement of Hilary 
notices are being issued this week to untergraduates to come 
into residence the end of next week, full term commencing 
February 8 The notices state that Hilary Teim will be of the 
usual length—-eight weehs Residence for Easter Term will 
begm on Apnl 22 The dates fo. the examinations in Hilary 
Term have been fixed as fpllows Prelmisary m Natural 
Science, March 14, Fust Public Examination for Honows in 
Classic Maich 17 , Responsions, March 31 ° 

It has beengtated that this 1s the first time the date of the 
commencgnent of Tetm has been postponed by reason of an 
epidemic since the date of the Great Plague in the seventeenth 
century, when a whole term was abandoned 

The Senior Mathematical Scholarship has been awarded to 
Mr A E Jolliffe, B A, late Scholar of Balliol and Fellow of 
Corpus Christi , Proxime Accessit, Mr R C Fowler, B A , of 
New College, to whom the exammers have awarded Lady 
Herschel’s Prize for Astronomy Mr 1 H Piggott, Corpus 
Christi, was awarded the Junior Mathematical Scholarship , 
and to Mt H A Pnitthard, of New College, the Junior 
Mathematical Exhibition . 


CAMBRIDGE —Mr F W Dyson, B®A , of Trinity College, 
bracketed Second Wrangler, 1889, and Smith's Prizeman, 1891, 
has been elected to the second Isaac Newton Studentship, 
tenable from April 15, 1892, to April 15, 1895 é 

Mr J He@Flathe:, late Master of Cavendish College, tas 
been appointed Assistant-Secretary for the Local Examinations 

An Exhibition of fifty guineas a yea 1s offered by the Cloth- 
workers’ Company for proficiency in physical science I® 1s 
tenable for three years by a non collegrate student of Oxford or 
Cambridge Application 1s to be made to the Censor, Fitz- 
ewiham Mall è 

An influential syndicate has been appointed to obtain plans. 





importance of the subject, public recognition and support comes 


am afraid you will have to reckon with this national charac- + 
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public bodies to which your educational effoits will have entitled "i 


Iam sure that most centres would be galy, * i 
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ànd estymates for Nhe erection M the Sedgwick Memorial® 
Museum of Geology op a site within the Old Botanic area, con- 
tiguous to the new Chenfieal Labor®ory 

Dr Forsyth, #°R S , $ appointed an additional member of 
the Mathematical Board {fay one year e 

Ta consgquence of the lamented death of Sir George E Paget, 
Sir G Humphry anê Dr D MacAlister have been ap- 
pointed to act for the Regus Professor of Physic, in reference to 
Acts for medical degsees during the vacancy 1n the professorship 


SOCIETIES AND ACADEMIES 
i LONDON 
Mathematical Society, January 14—Prof Greenhill, 
F RS, Pfesident, fn the chain—-The President drew the atten- 
tion of the members present to the loss the Society had sustained 
by the recent deth of Prof Kronecker, who was elected an 
honorary megaber on January 14, 1875 —-The followmg com- 
munications were made —The harmonic functions for the ellip- 
tic cone, by E W Hobson The harmonic functions for the 


* , ciycular cone were mtroduced by Mehler, an account of them 1s 


. 
- 
* 


` 
* 


** determinant, by Prof G B 


given in Heine’s Kugelfuncttonen In this communication the 
moire general functions are considered, which are required for 
"potential problems connected with the elliptic cone It 1s shown 
that the normal functions me ofthe form 


j (2log 7) A(u) BO), 


. i sin 

Nr cos 
wheye r 1s the radius-vector, and u, y me elliptic co ordinates, 
the functions A, B satisfying differential equations which differ 
from Lame’s equation only m having - 4 + p/— 1 stead of 2, 
thus the furfctionsg} and B are Lamé’s functions of complex degree 
The dormwpf these fungtions as required for the potential probe 
lem ae considered, and some examples of their application are 
“given —Some theorems refating to a system of coaxal circles, by 
*R Lachlan 4s paper 1s based on a suggestion coptained ina 
short note by Dr A S Hart in the Quarterly Journal (vol u 
p 143), who indicated a simple and elementary method of ob- 
taining Poycelet’s theorem In the present paper this method 
1s discussed in detail Poncelet’s theorem may be thus stated 
If Ay, Ay Ay Ai An, ben points taken wn order on the 
éurcuspmmce of a circle S, so that any (n ~ 1) fu ticular con- 
gectors of the polystigm A,Ay An touch fixed circles coaxal- 


with Spiken the remavung connectors of the figure will envelop 
circles whi sege the same coaxal system Tf now Sp, q de- 
nate the circ: fouched by the chord A,Ag, it 1s proved 


that 1f (z — 1) connectors of the polyfigm touch any (# ~ 1) of 
the curcles Sj, 9, Sy, g j Sa-i m the remaining con- 
nectois of the polystigm will envelop the remaming circles 


* A few special cases gie then discussed, among which the most 


interesting 1s the case of 27 points Aj, Ag, Ay, taken in 
order on a circle S, so that the chords A, Ag, A,Ag, qtAdy 
touch another cncle S’ it is then proved that the # chords 
A, Andy, Aghn+e AyAon, must mtersect in a limiting popit 
of the circles S and S’, and that the remaining 27e(% ~ 2) con- 
nectors may be*divided into (7 æ 2) sets of 27, each set being 
tangents to a circle coaxal with Sand S’ Further, it 1s proved 


*that the 2(s — 1) connectors which do not interse@ in the 


limiting pomt may be arranged in z(# ~ 1) peirs, each pair 
touching two circles of the system —Note on the formula for 
the umber of classes of binary quadratic forms of a given 
athews —Researcls in the 
calculus of varfations (third paper); by E P Culverwell Mr 
E B Elhott, F R S% made a short oral communication on a 
generalization of De® Morgan’s method of duality in partial 
differential equations | He exhibited schemes of lnea substitu- 
tron for one set of vafiables in terms of another set of first 
derivatives, which have the self-dugl property, discussing the 
cases of two and of three independent variables —-Major Mac- 
Mahon, F RS, mentioned the ‘‘stamp-folding” problem, at 
which Prof Schoute, of Groningen, has been workmg Fora 
strip of stamps (one stamp width), the following results, when 
the strip ıs folded so“hat the face (or back) of one stamp only 1s 
exposed, were given (1) 1, (2)= 2, (3) = 6, (4) = 16, 
(3 = 50, (6) = 144, (7) = 462, (8) = 1398 °), (bg 4527 For 
squares, the results given were (%)=8, (3) =296, (4) = 13007 (°). 
(9) 1s found to give more than 24 billions The law of formation 
of the numbers ıs sought —-Messrs Basset, Love, Kempe, 
Hobson, Prince C de Polignac, and the President spoke npon 
the papers 
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Linnean Society® January 21 Prof Stewart, President, 
in the chair —On a motion by the President ıt was unani- 
mously resolyed that an expression of respectful sympathy should 
be conveyed to Her Majesty the Queen, and to HR H the 
Prince of Wales, on the loss sustamed by the death of H R H 
the late Duke of Clarence and Avondale ~Mi® M F Wood- 
ward exhebited microscopic *sections illustrating the develop- 
ment of the teeth methe Marsupiala He drew Mttention to 
Prof Kukenthal’s recent discoverp of supposed rudimentary 
successors in all the teeth, thus, showing that the Sdult set of 
teeth must be regarded as belonging to the first or milk eeries, 
ahd not, as generally supposed, to the second or successional 
dentition These statementy he was able to confirm for the 
imeisors and second upper wolar of delphys In the 
Phalanger ( Trechosaurus) he found no trace of these structures 
in connection with the molar teeth, but they were present 
with the upper incisors 
successional teeth pass beyond the condition of simple down- 
growths from the enamel organs of the functional teeth —Mr 
J W Wals Bund e&hibited a supposed hybnd between the 
common and red-legged partridges, but in the opimion of 
ornithologists present ıt was regarded as merely a variety of the 
former species —Mr J C Mansel Pleydell exhibited a pair of 
malformed horns of the roebuck found at Whatcombe, Bland- 
ford, Dorset, their peculiar growth resulting from exostosis con- 
sequent upon injuries sustained while in the sensitive condition 
—Mr D Morris communicated some further notes upon the 
tick-pest of Jamaica, upon which an animated discussion took 
place —A paper was then read by Mr F E Weiss ‘‘on the 
developrgent of the caoutchouc contaimng cells of Azcommea 
udmotdes, Olver” He found that the bark and leaves of this 
tree, used medicinally by the Chinese, and called by them ‘‘Tu- 
chung,” contain numerous elastic threads of silky appearance, 
which proved to be of the nature of caoutchouc They are con- 
tained in long, unbranching cells, somewhat like latex cells, 
which are found in the cortex and m the secondary phloem, 
and accompany in large numbers the ramifying bundles of the 
leaf and the pericarp Unlike the ordinary latex cells, they are 
not derived from spectalised cells of the embryo, but orngmate 
in all new growths, and can be seen formimg in the cortex, the 
pith, and the parenchyma surrounding the bundle of the petiole 
They originate ım twos, by longitudmal division of a very 
granular ceil, both daughter cells growing out at their two 


intercellular spaces by sliding growth They never contain more 
than one nucleus, and the large granules of caoutchouc, which 
soon make their appearance, finally coalesce into a single solid 
mass, which has, when the tissues are broken, the appearance 
ofasilky thread Mr, Weiss regards these cells as a primitive 
form of Jatex cells, similar to those from which the more 
elaborate ones of the ordinary Luphordeacee may have been 
derived —The meeting was brought to a close with a paper by 
Dr Jean Muller on the Lichensegof Mampur 


Royal Meteorological Society, January 27 —Annual 
General Meeting —Dr W Marcet, F RS, Vice President, in 
the char —The Report of th® Council for the past year showed 
the Society to be in a very satisfactory position In May the 
library and offices were removed to more commodious premises 
at 22 Great George Street After defraying the cost of fitting 
up the new offices, and the mcreaseg rental, there still remained 
a,balance in hand of £224 Thirty-four new Felfows were 
elected during the year, the total number on the roll of the 
Society now being 5532 Owfhg to the absence of the Present, 
*Mr Baldwin Latham, through an attack of mfluenza, his 
address on ‘‘ Evaporation and Condensation ” was read by the 
Secretary The question of evaporation is of as great ım- 
portance as the study of the precipitation of wate: on the face 
of the earth, as the available water suppWwes of the country 
entirely depend upon the differences between these two sets o 
The earth receives moisture by means ‘Of rain 
dew, hoar-frost, and by direct condensation It loses it 
moisture very rapidly by evaporation Although etaporatio 
mainly depends upon the difference between the tensional forc 
of vapour due to the temperature of the evaporating wn fac: 
and the tensional force of the vapour already in the atmospher. 
yet it 1s largely influenced by the moygMent of the air and by1 
dryness, or the difference between the dew point and the actu 
airtempeiature Evaporation goes on at night so long as t 
water surface 1s warmed? than the dew pomt With sea-water t 
evaporation 1s about 44 per cent less than with ram wat@r, wh 


observations 


In no case did these rudimentary® 
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with water satufated with tammon salt the evaporation 1s I5 per 
cent less than With rain water In his experiments Mr Latham 
used an evaporating gauge made of copper, I foot yw diameter, 
and gontaming I foot in depth of water, which was floated by 
means of a hollow copper ring placed 6 mches distant from the 
body of the evaporator, and attached to it by four radial arms 
This form of evaporator was fouħd extremely convément in 
carrying on all evaporation experiments ,*it was floated in a 
tank 4 feet 1p diametgi, cofftamimg 30 inches depth of water 
Dunng the pernod of thirteen yewrs, “from January 1879 to 
DecemBer 1891, this evaporator has never once been out of 
ordér, o1 been interfered with in the slightest degiee by frost 
kLxperiments were made with some $-inch evaporators as to the 
effect of colour on the amount ofsevaporation, one being painted 
white, another black, and the resufts given by these gauges were 
gompared with a copper gauge exposed under similar conditions 
This comparison was the means of showing that the greatest 
errors ın evaporating gauges arise from the capillarity of the 
water rising on the sides of the gauge, and thus mordinately m- 
creasing the amount of evaporation onsequently a small 
gauge having a larger amount, m propoition, of side area than 
a laiger gauge, gives a very much greater amount of evaporation 
The results from the floating evaporator, 1 foot ın diameter, 
show that the average amount of water evaporated annually 
during 1879-91 was 19 948 inches It was found, however, 
that, as a rule, during the period from October to March, there 
were ceitain occasions when condensation was measured The 
amount of these condensations in thirteen years averaged 308 
meh per annum The 5-inch evaporating gauge, freely exposed 
to atmospheric influences, gave during the same period (8879-91), 
an average annual depth of evaporation equal to 38 185 inches 
The average annual evaporation, during the three years 1879-81, 
from the 5 inch copper gauge standing m water was 27 90 
inches, from one pairted black 22 97 inches, and from another 
painted white 21 74 inches, whilst a gauge of the same dimen- 
sions, freely exposed in the atmosphere, gave, m the same 
period, 36 96 inches, and the x foot floatmg evaporator, 19 40 
inches The § inch copper gauge gave a larger amount of 
evaporation than the gauge paimted black -—Mr Latham next 
described some percolation experiments which were carried out 
by Mr C Greaves at Old Ford, by Messrs Dickinson and Evan? 
at Hemel Hempstead, and by Sir J B Lawes and Dr Gilberg 
at Rothamsted He then detailed the results of his own ex- 
periments, and also the gaugings of the underground waters in 
the drainage areas of the rivers Wandle and Graveney He 
further stated that in the course of his observations on the flow 
of underground water, he had observed that at certain particular 
seasons of the year it was possible to mdicate the direction and 
volume of the flow of underground stieams, even when they 
were at a considerable depth, owing to the formation @f peculiar 
lines of fog —Dr C Theodore Williams was elected President 
for the ensuing year 
Paris 

Academy of Sciences, January 26-—-M Duchartre in the 
chair —-On the properties of the Iovodromics of a cone of revo- 
lution, and their application to tfe comical spring, by M H 
Resa) —-Xdsumé of solar observations madg at the Royal Obser- 
vatory of the Roman College dining the last quarter of 1891, by 
Prof Tacchin Spots and facule show a slight diminution 
when their frequency 1s coyipared with that of the preceding 
quarter On no day, however, has the sun been observed fige 
fiom spots —Experimental study of the decimal equation in 
trangit observations, made at Lyo§ Observatory, by MM André 
and Gonnesstat —On a real algebraical curve with constan® 
torsion, by M E Fabry —-On the characteristic equation of 
watet-vapour, by M Ch Antoine The author shows that the 
weight, &, of a cubic metre of water-vapour at a temperature Z, 
and under a pressuse H, is given by the relation 

> 19 9H 

278 ~ 0 3650 + 2° 
in which 9 represents the temperature of the vapour at satura- 
tion®under the pressure H ~-Remarks on the subject of the 
expergnents made by M Gouy on the difference of potential 
produced by contac, by M H Pellat —On Hertz oscillations, 
by M A Perot In agecent work (Wiedemann’s Ann , xiv 
pp 74 and 92) Bjerknes Wows that the oscillations*of electro- 
motive force produced in a conducting wire by Heitz's 
method ought to be represented by the equation— 


. @ = Ae-e-9 sin x( = o} 
= 


D = 
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M Perot finds that the formula proposed ıs supported by ex- 
periments —On aplanatismgby M A _Siwca -The estimation 
of molybdenum, by M E Pechard “lhe compound gontain- 
mg are molybdenum is Hegted in a current of HCl, when 
MoO, 24{Cl volatilzes, is collected,” dissolved in water, with 
the aid of nitric acid 1f any of the blug reduction corepoun® is 
formed, and the solution evaporated to dryness, the molybdic” 
acid is then weighed —On the stefochemical constitution af 
diacetyltartaric acid, by M Albert Colson Os some, soluble 
colouring matters produced by bacteria in medicmal distilled 
waters, by M L Viron —On the existence of nitiefication phe- 
nomena mm media rich in acid organic substdnces, by M E. 
Chuard —Ammonia m ram-wate: and in the atmosphere, by 
M A Muntz —In a former paper the authér stated that the 
rain-water of tropical regions was richer in‘ammonia than that 
of temperate climates This conclusion was combated by M. 
Lévy, who showed that the proportiqn of “mmonia in ram 
caught at Montsouris was greater than that recgrded by M. 
Muntz The latter gentleman now points out that the obseiva- , 
tions made at Montsouris, or near any populous district, do not 
furnish proper criteria for the judgment of his fist statement ~— , 
Earthworms and the bacilli of tuberculosis, by MM Lortet and 
Despeignes —On the inoculation of dourzne, by M Ed Nocard 
—Researches on the nervous system of Crust&cea, by MM F ` 
Jolyet and H Viallanes —On @he pelagic fauna of Dyrefjord 
(Iceland), by M G Pouchet —On an elliptical halo ohserved 
around the moon on January 14, 1892, extract from a letter 
addressed to M Cornu by M Hamy 
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BOOKS, PAMPHLETS, and SERIALS RECEIVED: 


Books —L’Evolution Sexuelle dans I’ Espece Hunns Dr H Sicard 
Paris, J B Bailkere) —Les Problemes dela Géologie dt de la Paléontologie 

H Huxley (Paris, J B Bailhere) —Report ðn the Scient#® Resis of 
the Voyage of H MS Challenger Deep-5ea Deposits (Ey~e and Spottis- 
woode} — Lreatise on Chemistry, vol 1 Pc 6 Sir H E Roscoe and C* 
Schorlemmer (Macmillan) e 





s Ey 
PAMPHLETA --Guide to the Exammations ın Chemistry and Answers to » 


Questions W J Harrison (Blackie) —Guide to the Exammations m 
Geology and Answers to Questions W J Harrison (Blackie) 

Seriaue¢ —The London and Middlesex Note book, vol 1 No 4 (Stock) 
Bulletin de l'Academie Royale des Sciences de Belgique,®No 12, tome 
22 (Bruxelles) Quarterly Journal of the Geological Society, vol xbviit 
Part 1, No 189 (Longmans) ——-Renoiconto dell’ Academia dell’ Screnze 
Fisiche e Matematiche (Sezione de'la Socet Reale di Nayguhenuary* 
„December 1891 (Nħipoli) 
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THURSDAY, FEBRUARY II, 1892 tory at Leipzig Prof, Bruns lectures to hig*students for 
$ Re e by > four hours a week on the parts and uses of astronomical 
| Instruments an@ the cognate subjects ¢ and, in addition®to 
© THE Va CANT CHAIR OF ASTRONOMY A r these, the mathematical treatment required in the reduc- 
: CAMBRIDGE tion of oBservations and fn ordinary computations ate 


À WR Notevof lasg weel? has brought us several com- 
municati8ns with regard to the Chair of Astronomy 


rendered vacant by the lamented death of Prof Adams 


"Before, the not® was written only certan names had 


* 


» 


jeached us, but sirce then we have heard from the Rev 
A Freeman that he is a candidate for the Chair, and 
“he has also been good enough to forward to us copies 
of papers on astrénomecal subjects which he has com- ; 
municated to ¢he Royal Astronomical and the Cambuidge 
Philosophical Societies We are very glad, therefore, to 
* gomply with what we presume is his desire that we 
. should state that he 1s a candidate 
~The gther communications to which we refer are of 
more general interest, as theyeraise questions almost of 
national importance We are informed, for instance, 
that it has been suggested that the Observatory should 
be disconnected from the vacant Chan That is the first 
point” Another ss that there ıs an idea prevaihng at 
Cambridge that m such a subject as Astronomy the 
Professorships ny be well regarded as honourable 
rewards or“pensions to men who have rendered the 
University seryice as Colege tutors, or who have spared 
"*b8 professors and tutors labour by acting as coaches, 
the contributions these gentlemen may have made to 
astronomical, science being considered as a matter of 
e secondary importance 
With regard to the first pomt, we believe it will be 
* generally conceded—ait certainly will be conceded by those 


‘who know nything about the organization of that land of 
“invests Seay ta an astronomical Observa- 
tory, must take Nweict:y the same péace with regard to 


astronomy as physical, chemical, and biological labora- 
tories do with regard to the sciences for which their aid 
1s now regarded as essential,eyen at Cambridge It should 
be clear, therefore, that ın an University which professes 
to teach astionomy—to say nothing of that University 
rendered illustrious by the name of Newton—it would be 
as umpolitic and as stupid a thing t to dissociate the physical 
laboratory from the Professorship of Physics, the chemi- 
cat laboratory from the Professorship of Chemistry@and 
the biological laboratories from the Profes¢rships of 
Biological Science, as ıt would be to sever the astrono 
macal Observatory—which ın a Ufuversity should always 
be a laboratory 4s well—froni the subject of astronomy 
And we confess it doeg not seem possible to us that such 
a step can be seriously contemplated, but certainly, 
were it done, the Univtrsity would become a laughing- 
stock , and more than this, Cambridge would be revers- 
ing its scientific Iisgory As far back as 1704, the 
Plumian Professorship of Astronomy was founded for 
+ the promotion of pragtical astronomy, especially to de- 
scribe the parts and uses of astronomical instruments, 
and tg prove and exemplify the mathematical, formule 
required in the reduction of obfervations It ıs worth 
while to point out that the wisdom of this foundation 1s 
‘ prove by the fact that this ıs exactly the basis on which 
the astionomical subjects are generally treated in the 
German Unyersities Take, for instance, the Obstiva- 
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i included in a separate course of igstructfon of two hours 
a week, and the students ef both theSe cours€s join in 
the work of the Observatory, and are glad to doit * | 

We do not know whether the terms of Dr Plumes be- 
, quest are still adhered to by the present Pi&mian Professor 
of Astronomy, but there ıs fo doubt that it was in rela- 
| tion to the work so definitely laid down for this Charr that 
the Cambridge Observatory was established, and it is a 
matter of history that, when Prof Woodhouse was suc- 
ceeced in 1828 by Au$ as Plumian Professor and Duector 
of the then newly-erected Observatory, his work ın 
the direction laid down by the foundation marked an 
epoch in modern astronomy There are few first-class 
Observatories in the woild at the present time in which 
the method of publishing adopted by Prof Aury for the 
Cambridge Observatory ıs not followed with faithful 
accuracy, and let it be mentioned that all of the work, 
down to tRe minute computations and even the copying, 
was done by Airy himself 

e During the tenure of the Lowndesian Professorsinip by 

Adams, the Observatory was separated from the Plumian 
Professorship and transferred to the Lowndesian, and this 

represents the present condition of things 

It 1s perfectly obvious, from what has been said, that to 
transfer now the Observatory from both the Professor- 
ships would be to run counter to the past history of 
Cambridge It should be equally clear that this among 
many bad results might, in all probability, follow The 
modicum of astronomy in the general sense now taught 
at Cambridge would be taught by men who, by the 
absence of material means, would not only be incapaci- 
tated fiom teaching the subject properly, but even from 
learning the new developments of it The Professorship 
might soot become an intensified sinecure, while the 
Director of the Observatory, who would be the only one 
in the position of being able tf learn, would yet, by the 
| conditions of the problem, not be in a position to teach 
We now come to the seeond point—that relating to 
the astronomical qualifications of those who are candi- 
dates for the Chair We cannot believe that this present 
year of grace—with a new astronomy breaking ın upon us on 
all sides by the introduction of ph¥sical inquiries, ekpen- 
mental work, application of new instruments, and the 
hikg—can be a good time for dispensing with a practical 
acquaintance with the subject among the candidates fora 

Chair of Astronomy at Cambuidge or anywhere else 

The subject, indeed, is one ın which we are at present 
scarcely holding our own, while America "and Germany 
are spending hundreds of thousands of pounds for @he 
new equipments necessitated by the new methods Surely 

Cambridge cannot be content that the Professor appointee 

1s to be absolutely ignorant of the material equipment,of 

the science , that he shall have no instruments to demon- 
strate to his students , nay, that he mef not know one end 
of one from the other, and at the same time be rather 

P proud that it 1s so, on the ground that contact with masses 

of metal might probably interfere with the purity of the 

tonceptions of his mathematical mind 
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It 15, of @ourse, agreed by everybody that there are 
mathematical investigations requued ın astronomy which 
@an be, and have peen, brilliantly carriad out without the 
use of astrofomical instruments Looming large among 
these age tables such as those produced by Leverrier, 
Newcomb, Hansen, and many others that might be 
named pand were there at present among us a man who 
was distinguishing himself im such investigations, tt might, 
‘under certain circumstances, be permissible to waste an 
Observatory èy placing Imm at the head of it But 
these are not the present dlycumstances As it 1s, although 
England and Cambridge have made noble contributors 
to astronomy in the past, at the pregent moment there 1s 
no such man The raw material produced by Greenwich 
1s worked up abroad, and reimported for home consump- 
tion, while, on the other hand, the number of Observa- 
tories and Astronomical Chairs in this country 1s so 
small, that there are no inducements to an astronomical 
career, so thatastronomy bids fair to be soon an extinct 
profession 
This 1s why we believe that it 1s essential, to save the 
situation, that astronomical professorships should be 
conferred upon astronomers, and that the exigting Obser- 
vatories should be saved from becoming sleepy hollows 
for mathematicians, however distinguished, who have 
given no hostages to fortune in the shape of noble 
astronomical work achieved 
The recent gift to the University by the late Mr R S 
Newall even suggests that the present time might be 
taken advantage of to extend the present Observatory—if 
by no other means, then by a national subscription—so 
that ıt may become an institution as important fdr the 
promotion of astronomy as the Cavendish Laboratory, and 
others which might be named, are for the sister sciences 
We believe that there would be a general enthusiasm to 
contribute towards a building which should bea national 
memorial to Newton and Adams in the University which 
they have rendered ilustious by their labours, and if 
such a consummation could be aided by the suppression 
or suspension for a tune, of one of the existing Chairs, we 
believe that the Cambmwdge authorities would have public 
opinion with therm We do not think that the number of 
astronomical students 1g now very great, or that the 
classes of the Plumian Professor are inordinately large , 
probably, therefore, no inconvenience would be caused 
by such a temporary suspension, while the gain to science 
and to the University would be permanent 
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THE CATALOGUE OF SCIENTIFIC PAPERS 


Catalogue ef Scientific Papers (1874-83) Compiled by 
e the Royal Society of London Vol IX (Cambridge 
University Press, 1891 ) 


“HE Royal Society’s “ Catalogue of Scientific Papers,” 
of which the ninth volume has just appeared, 1s the 
outcome of,a movement which dates back nearly forty 
years At the Glgsgow meeting of the British Association 
which was held in 1855, a communication from Prof 
Henry, of Washirgton, was read, “ containing a proposal 
for the publicationof[a catalogue of] philosophical memoirs 
scattered throughout the Transactions of Societies, in 
e 
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Europe and America, @vith the offer of co-operation or 
the part of the Smitf&sonian bfsfitute” This proposal, 
yas referred fo a Committee Consiste of Mr Cayley, 
Mr Grant, and Prof (now Ser Gabriel) Stokes , and 
their report was presented nex year at the*Chelt&nnam 
meeling of the Association [he scheme set forth in thisyy 
report was that of a catalogue embfacing only fhe*mathe* 
matical and physical sciences, but comprising a subject 
catalogue as well as a catalogue accordin® to the names, 
of authors There were to be paid editors, familaY 
with the several great branches, tespectively ef the 
sciences to which the catalogue relates,” and the work 
was to include, besides Transactions end Proceedings of 
Societies, journals, ephemerides, volumes of observations, 
and “other collections not coming unfer any of the pze- 
ceding heads ” 

In this form the scheme came before the Royal Society 
in March 1857, General Sabine having requested, on thé 
part of the British Association, the fo-operatien of the 
Society in the undertakifg The scheme, after the usual 
amount of discussion ın Committees and Councils, at 
length got upon its feet, walking, however, at first, in a 
wary and tentative manner It was narrowed to a, 
manuscript catalogue, the question’ of printing being” 
deferred , ıt was to be a catalogue ofgperiaddical wo.ks in 
the Royal Soctety’s library only (thoughest may be re- 
marked, by the way, that thas library ıs particularly mch 
m scjentific senal literature), the suggested Amegrar 
co-operation, moreover, was dispensed with, ¢@nd “the 
work undertaken at the Society’s own charge In one 
important respect, however, the schente was gieatly 
widened, for the idea of confining the Catalogue to the 
mathemajical and physical sciences, whigewked been pug 
forward ın the report to the Butish Associationy was 
thrown overboard, and it was wigely degrf@d “that adl 
the sciences should be com The tentative 
restrictions were, of course, finally relaxed It was re- 
solved to extend the indexing to works ın other libraries 
not contained in the library of the Royal Society , and in 
1864, when the question*of printing had to be faced, ıt 
was decided to offer the Catalogue to Government for 
publication 

The cost to the Society of compiling the material for 
the first series of the Catalogue wa$ considerable, and 
many of the most eminent of “the Fellows had spent nc 
small agnount of time, not only m superintending the 
progress of the work at home, but in conesponding witt 
Acgdemies abroad, with the view of makmg *the list o 
serials to be catalogued as complete ag might be = It*was 
therefore with some reason thatethe Lords of the Trea 
sury, in resolving to print the? Catalogue at the public 
expense, stated that they had ygard “to the ımportancı 
of the work, with reference to the promotion of scientifi 
knowledge generally, to the high authority of the souci 
from which ıt comes, and to the tabour gratuitously giter 
by members of the Royal Society for its production’ 
The printing of this first series of the Catalogue 
covering the scientific serials from the vear 1800 to 1863 
was @fmmenced by the Stationery Office in 1866, sever 
Fellows of the Royal Society undertaking to read th 





proof-sheets gratuitously The sixth and last velumeé c 
the series, completing the alphabet, was issued in 1872 


gt 1s in the nature of such an undeitaking that it neve 
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comes toran end@ind n8 sooner 1s Z re&ched than the 
, compiler has to begin again at A* An additional decafe 
"of sefials, embracing the,yeais 1864-73, containing about 
99,000 titles, and filling tyo additional quarto volumes 
Se(vols vit and vy ), was completed in January 1876, and 
pubhshed” by Her Mayesty’s Stationery Office in 1879 
peat now the tfoubles of the Royal Society began The 
“work of the neat decade went steadily forward , but as it 
heared completior 1t was found, so 1apidly does the bulk 
- of scientific serials increase, that, even keeping the Cata- 
logue on the old lines, and making no considerable addı- 
tion to the number of serials catalogued, ten years of 
memoirs, which formerly filled two volumes, would now 
, fill three, and, to add to the difficulty, the Treasury now 
tmformed the Society that the “‘ Catalogue of Scientific 
* Papers’ would not be continued as a publication of the 
Stationery Offic®” Parhament voted, however, a gift 
towards the charges of publicatfon, and this, supplemented 
by* the Royal Society’s own funds, and the enterprise of 
» the Cambridge University Press, has enabled the decade 
to be printed 
So much for the past of the Catalogue, and now a 
word as to xs futyre The preface to the volume unde: 
1eview@tateg;s—what we have hinted at above—that the 
list of works catalogued ,“by no means comprises the 
‘e whole of the s@antific periodicals which at the present 
day are bemg constantly pubhshed in various languages ” 
We believe it ıs no secret that the Committee of the 
, Royal Society who have the superintendence of this 
” great work have themselves printed and distributed 
w among themQouncils of varous scientific Societies, for 
.cewsion or additions, a list of no less than 540 addı- 
efional serruls, which may, might, should, or could be 
catalogued, $o fa: gf east as iegards the principal 
memoirs which they contain, and %t 1s well known to 
every scientific man how rapid is the multiplication of 
scientific serials, and how increasingly difficult becomes 
the task of keeping Sneself acquainted with their con- 
tents We are glad to learn, from the preface already 
quoted, that “the Piesicent and Council have it in con- 


Society’s apartments in planning and making specimens 
of such an Index Rerum Unfortunately, the Franco- 
Prussian War prevented the return of Dr Carus to London 
as had been arranges, and the work was never gontinugd 
How difficult such an undertaking 1s, Perhaps few fully 
understand, :equirmg 4% it edges, at the very thfeshold of 
the work, a complete and perfect classification of aif the 
sciences, and involving, moreover, all kinds of difficult 
questions and perilous cross visions ut, difficult as 
it 1s we trust that, to the grêat advantage of scienge, and 
the true “piomotion of natural knowledge,” the Royal 
Soc.ety may yet ac€omplish a wo-k so greatly needed 

x 





THE ANEROID IN HYPSOMETRY 


flow to Use the Aneroid Barometer By Edwaid 
Whympe: (London John Murray, 1891 ) 


N undertaking a somewhat laborious investigation of 
the behaviour of the aneroid under great variations 
of pressu, and in publishing the results in the httle 
pamphlet that beats the above title, Mr Whymper has 
etendered a service to travellers and geographers, which 
they will acknowledge not the Jess cordially that it 
brings with it the bitte: reflection that very much of 
then past work in determining mountain heights by 
means of that convenient instrument, is probably seriously 
in error. 

All who have had any experience in testing aneroids 
in the usual way, viz by subjecting them to gradually 
recuced pressures under the air-pump, and comparing 
their readings with the concomitant mdications of the 
manometer, are aware that the variations of tne two 
instruments with falling and then with incieasing pres- 
sure are by no means concordant, but ıt will probably 
be new to most that, when tne aneroid 1s allowed to 


' remain for some weeks under the reduced pressure, its 


J 


templation to issue a supplementary volume, in which® 


will be catalogued all the mog important papers that 
have appeared from 1800 to 1883 ın periodicals not 
hitherto indexed” We wish them well through then 
task, only ventuiing the gentle hint, “Bis dat qu cito 
dat” Nothing 1s said m the preface about future decades, 
Båt we sincerely trust that, notwithstanding the alfrming 
increase of periodicals and the unfoitunate withdrawal 
of Government aid, seme means will be found for con- 
e tnung the work perhaps a hint might be taken fiom 
the British Association Report which initiated the whole 
undeitaking, and by which it appedis that America was 
‘willing to help 
One other matter nteds to be mentioned—the 1m- 
portant matter of a swbyect-ndex Such an index, as we 
have already stated, formed a part of the original scheme, 
andes certain correspondence 1 In our own colens (vol 
xh p 341, xl p 126 would Seem to show, the Royal 
*Socigty, though they have not yet seen their way to under- 


1 


1 


1 


| 


take it, still bear this great dessderatum in mind The®! 


undertaking was perhaps nearer than at any other time to 
being actuadly set on foot, when, in 1870, D: Carus Visited | 


| 


indications continue falling, ard to such an extent that 
its final error in certain cases 1 five or six times as great 
as when the exhaustion was first completed Now this 
1s precisely the condition experienced by travellers on 
high plateaux or great mountain tracts, where days or 
perhaps weeks are passed at alutudes of many thousands 
of feet above the sea-level The instrument on which 
they,rely for their elevations has been undergoing £ rapid 
and not inconsideiable fall, which is merely an aftei-effect 
ofthe ascent already accomplished and recorded , andaf, 
atter returning to low levels, some weeks elapse before they 
again compare it with a mercurial standard, the whole of 
this accumulated enor will have disappeared, and it 


may even have been replacec by an error in excess of 


the original reading The Kew certificate of ® the 
aneroid’s performance will afford no clue to its detection, 
and the elevations they have determined during their 
sojourn at high levels will be uniformly in excess ofethe 
truth 

It was an experience of this kin@8n the high plateau 
of Ecuador that fist drew Mr Whymper’s attention to this 
peculiarity in the behaviour of the aneroid But he was 
not working in the dark Together withea battefy of 
*aneroids he carried wyth him a mercurial barometer, and 


° 
London, and actually spent some weeks at the Roval ! dy dint of frequent comparisog with this standard, he was 
kad 
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ena®led to follow the erratic variations of éhe former mn- 
struments throfigh all the changes of pressure to which 
they were gubyected in the course of his travels e Armed 
with this experiefice, on its return to “London, he under- 
took a sewes of systematic _cxperments, not only with 
the instruments that he had fised on the Andes, but also 
with a large number furnished for the purpose chiefly by 
Messrs Hicks amd Casella These were subjected to 
conditions which reproduced as nearly as possible those 
experieticed on the journey, and their behaviour was 
noted under all the varying circumstapces The results 
of these experiments were that all aneroids, when brought 
under a low pressure, continue falang for four or five 
weeks, and in some cases longer, that the amount of the 
total fall varies greatly with different instruments , and 
that, ın general, two-thirds of the fall takes place in the 
first week Mr Whymper says “I have seen the index 
error of an aneroid grow to as much as four inches, in 
several instances there have been alterations of more than 
an inch, and in numerous instances there have been altera- 
tions from scarcely appreciable errors to -+ or ~gerrors of 
two or four tenths of an inch ” On the other hand, aneroids 
that have been kept for some weeks at a low pressure, 
when restored to the full pressure of the atmosphere, 
take many weeks to regain their condition of equilibrium , 
and when they have attained this final condition, their 
readings are sometimes higher, sometimes lower, than 
their original values at the same pressure The greater 
part of the 1ecovery takes place in the first week, and a 
considerable part in the course of the first day R 
Notwithstanding this sluggishness of action, M? 

Whymper finds that the aneroid may be usefully em- 
ployed for measuring differences of altitude when all the 





readings are taken within a short interval of time, the 
shorter the better, so that the data compared are only 
the first effects of the changes of piessure, and this 
equally whether the base station is at a high or low 
devel He gives an instance of this in his determination 
of the depth of the great rawine of Guallabamba, north of 
Quito, at the top of waich his mercurial barometer read 
21 692 inches, and the two angroids that he carried with 
him gave readings respectively 0552 and 0752 inch 
too low But when the three instruments were next 
read, two and a half hours later, at the bottom of the 





ravine,¢he mercurial bayometer indicated a rise of 2 237 
«nches, and both the aneroids a rise of 2260 ufth, 
invlving an error of only Iper cent In this instance, 
the difference of elevation as shown by the aneroids was 
vitiated by a very small error, but the absolute heights 
above sea-level as obtained from their readings would 
anvolve errors of more than 600 and 800 feet respectively 

Timt this was no accidental result was subsequently 
confirmed by an experiment on twenty-two aneroids (all 
haying large but very varied errors) After these had 
been kept a week at a pressure of 21 692 inches (of the 
manometer), they were gradually restored in the course 
of two and a half Imyrs to a pressure of 23 929 inches , 
and, with a single exception, the rise of the aneroid read- 


the whole being 2 218 mches 
As the general result of his experience, Mr Whymper 


ings ranged between 2 130 and 2 36g inches, the mean of | 





co@cludes that all aneroids lose on the mercurial baro- 
meter when subjected to diminished pressure, and that 
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theloss is the g tater the greater *the re@uction df pres- 
sure, that when diminished presstire*s maintamed con- 
tinuously, the loss commonly gontinues to *eangnfert, 
during several weeks, but ın æ constantly diminishing 
1atio, that when pressure commences*to he 1estored; the © 
aneroid endeavours to recover the previous loss, and 
some gain more than they have lost, but tie recovery 15 æ 
gradual, and usually extends over a greater length of * 
time than the period during which the ‘diminished pres- 
sure has been experieneed , finally, that the dev errors « 
of aneroids aie never constant, so that apparently no 
process of verification can be trusted to yield corrections 
for permanent application, even though time be made a, 
factor of the correction formula ; 
It was no part of Mr Whymper’s purpose to go deeper ° 

into the matter, and to ascertain wherein Jay the source of 
the irregular action of his instruments Sut it 1s Aident 
that this must be known ‘before we can Igok for any 
impoitant Improvement in the construction of the aneroid 

In all probability ıt hes in the varying elasticity of the 
thin corrugated disk that forms the cover of the exhausted 
chamber, the alternate rings of which are thrown into a 
state of strain and stress ın the process ojgexhawstion, and 


which strain and stress are vaiied vith evergechange of 


the external pressure Perhapg some clue to the cause 
may be fgund in the results of Mr Herber# Tomlinson’s , « 
experiments on the elasticity of metallic wires after de® 
formation by tension or torsion,! since he found that, after 
such treatment, the metal takes a considerable time to 
recover its normal elasticity It 1s, indeed, by no means 
certain that guch changes of pressure as weresteglt with 
by Mr. Whymper are sufficient to produce deformatiox, 
but the aneroid affords a very delicate measure of any „e 
change of elasticity ın the corrugdteg disk, dnd there ıs . 
so much resemblance in the results of Mr Whymper’s 
and Mr Tomlinson’s experiments as to make it at least 
not unlikely that there is a community of cause. . 
Meanwhile, travellers mit bear in mind that unless 
the aneroid can be frequently ‘verified by comparison 
yith a mercurial barometer, its indications can be trusted 
only for such small differences of elevation as can be 
measured within an interval of a very*few hours <A 
rougheverification can, indeed, be obtained with the 
boiling-poing thermometer, as ıs recommended by the 
authors ef “ Hints ‘to Travellers,” and this will at least 
enable them to avoid darge and accumulated ‘errors 
A fair idea of the degiee sof accuracyethat may be 
expected of this latter instrument ine practice, is afforded 
by Dr Scully’s simultaneous obsefvations of the mer- 
cural barometer and the boilingyoint thermometer in 
his journey over the Karakoram from Leh to Yarkand, 
which will be found in vol 1 of the “Indian Meteoro- 


logical Memoirs ” ; . HFB °’, 
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WALLER’S HUMAN PHYSIOLOGY  , 

An IntroBfction to Humag Phystology By Augustu! D* 
Waller, MD (London Longmans, Green, and Co, 
1891 ) . 
N these days, when the cult of the examination fetish 

1s m theascendant, and we are rapidly approaching 
the condition of the unchanging students of Confucius, 
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“at 1s natural that the first question a student asks abou? 
a new book on phygology shoufd be, “Is it the book for 
the College?” pr thee M B, of whateyer may be the 
examination most in vogue af his school And ¢his 
question 4s typigal ôf the effect of examinations for evil, 
of ther tendency to make men read exclusively up (or 
down) to the requirements of the examiners, disregarding 
the “fact thatethe elementary physiology and anatomy 
they learn are to furnish their only weapons with which 


„Sto attack the, far them, far weightier problems of patho- 
logy and treatment in their medical and surgical aspects 


On the, other’hand, ıt 1s a consolation to think that 
a good text-book must extend its beneficial influence to 
examfinations asewell gs examinees, and thus improve the 
phystologicag teaching, not only by providing a trustworthy 
ebook of reference for the students, but also by putting 
a stop to cramming for examinations, which now foims 


f "so large a part of the teaching at London schools, 


for so surely aş examinations improve will cramming 
assimilate itself to the propey teaching, and so become 
a woik of gupererogation 

I may say at the outset that Dr Waller’s book falls 
into the latter category, and is ieally the best recent 
work in the English language on human physiology 
It presents a complete elementary account of the present 


state of tHe sci@™ce, and ıs especially distinguished from J 


the t@xt-boB@k most if vogue at the present time by its 
objectivity Without I@ading his text with references 


*. and names, Wafler 1etains personal interest m his work, 


+ 
ry 


“am quotes original experiments sufficiently to attract 
the attention of the reader, and to give him (so far as ıs 
possible in & text-book), a real knowledge of the subject, 
and opportunity to discriminate between the diverse views 
with which the science is burdened ° 
° *I mean, no reader 1s compelled to accept the facts he 
+ learns here on the zfse dixit of the author The facts 
‘are presented plai®ly enough, and their significance 
discussed, but the student can, 1f he has the habit of 
thought, weigh the evidence for himself, and perhaps 
tome to a different conclusion from the author 
If we may be allowed to alter the context of a sentence 
of the preface, giving reférences and original experiments 
1s useful “ because it helps to correct that credulous bias 
or primitive ‘guggestibilty’ which is a physiological 
property of the human brain,°and only too apt to be 
festered by unmitigated bookwork ” ° 
Dr Waller follows the time-honoured divssion of the 
subject into vegetative and animal physiology, the 
Jatter, which includes the nerfous system andeits ın- 
struments, occipying half the entire work (270 pages) 
Some might consider this too much space to be devoted 
to this part of the subject in a book intended primarily 
for, and certain to besused chiefly by, medical students 
But one must consider that no ether department of 
. Physiology can be s0 immediately applied to clinical 
work as that treating,of the nervous system In fact, 
a third year’s man, who has learnt this well, requires 
merely a little book knowledge to recognize the most 
recendite forms of nervous disease, which would hope- 
Tessy elude the diagnostic pewers of many®an older 
. practitioner, less versed in the latest advancements of 


newlogical science é 
In the eye wards, too, an exact knowledge of the 
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working of the ndłmal eye is pesolutely essential, and 
one often hears oculists complain that thef* have to teach 
students the physiology of the normal eye before they 
can start on tlfe1r own proper subyecé , and this 18 pértly 
owng to the fact that these subjects are perhaps the 
hardest *part of physiofogy, and partly because the 
student comes to them at the gnd of*the session, and 
1s tempted to treat them gs coming Mst also*in ımport- 
ance This, however, he will be unable to do®if he 
takes the work before us for his text-book 

The second part ıs treattd evidently Pon amore, and 1s 
an excellent account of this branch of physiology The 
introductory chapter on “The General Plan of the. 
Nervous System% (which occupies only ten pages) 1s 
especially to be commended for its lucid brevity, the 
outcome of a mastérly grasp of the subject 

This chapter is followed in orde: by the physiology 
(1) of the peripheral organs, muscle and nerve, (2) of 
the sense-organs, eye, ear, &c , (3) of the central organs, 
spinal cord, spinal bulb, and brain 

The section on muscle 1s prefaced with a short account 
of the chief instruments used in electrical experiments on 
muscle and nerve, and of Ohm’s law 

The fulness with which nervous physiology ıs treated 
will make the work very acceptable to general 1eaders, 
ard especially;to those who wish to acquue a physio- 
logical standpoint from which to attack the problems of 
psychology 

The first part of the work—“The Phenomena of 
Nutrition ”—treats adequately of the subjects of the blood 
and circulation, respiration, nutrition, excretion, and 
apimal heat, but does not quite reach the high standard 
of excellence of the second part 
“In a second edition one would like to see the questions 
of coagulation and of the origin of wea treated a 
little more fully and precisely Its value, too, asa text- 
book would be much improved if the headings at the 
beginning of each chapter were also incorporated in the 
text, or put at the side of the page so as to anest the 
reader’s aftention 

The whole work shows evidence of careful revision, and 
is marvellously free from mBtake» or printers’ errors. 
On p 103, ın describing the effect of the mterrupted 
carrent on the ventricle, ıt should be mentioned that the 
frog’s ventricle 1s meant, and not the mammalian 

In conclusion, I may mention that the work 1s furnished 
with a useful bibliography (confessedly incomplete) and. 
a good index ° E H STARING 
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Bulletin of the New York Mathematical Socigty Vol I. 

Nos 2,3 (New York 1891, November, December ) 
No 2 opens with an article by Tiuman H Safford 
founded upon three volumes of the “ Catalog der Astrono- 
mischen Gesellschaft ” (vols ui, 1v , amv , Leipzig, go), 
m which a sketch of the modes of observation since 
Bradley’s time is given, and the excellence of the plan 
formulated by Argelander upheld Prof M Mernman 
discusses the problem in least squares,—“ to deternfine, 
by the method of least squares, the most*piobable values 
of a and 410 the formula y ‘= ar when the observed 
values of both y and x are hable to error” An account 
is then given of a aew Itahan mathematical journal 
(Revista di Matematica), edited by G Pegno, theecha 
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raeter of whith 1s sai@ tọ be somewh&t simular to that of |° 


the Bulletin ® Reviews follow of a work on the “ Photo- 
chronograph (Hagen and Fargis, of the Georgetown Col- 
lege Observatory), and of Dr Ciaig’s “ Trgatise on Linear 
Differential Equations, vol 1 (by J C Fields) Besides 
there is a note on “ Nomenclature of Mechamics” (our 
readers awe famphar with the discugsion raised by Prof 
Greenhill, anent the sarge matter, the equation W=Mg) 
The “Nates” (P both numbers) give information re- 
specang the Society and ifs doings One property of 
nambers, out of many given, we give here— 
g++ 6 +7 OF + 118 = 128 

In No 3 Dr Fiske prints#a résumé of a lecture, before 
the Society, “On the Doubly Infinite Products,” which 
bristles with references to papers on the subject Prof 
Hathaway then, ın a very interesting note on the 
“Early History of the Potential,” sums up, m correc- 
tion of an error that occurs in Todhunter’s “ History of 
the Theories of Attraction” (vol 11, § 789, 1007, and 1138), 
“the evidence in favour of assigning to Lagrange” (as 
against Laplace) “the honour of the introduction of the 
potential into dynamics” Mr J E Davies contributes 
a favourable review of Preston’s ‘‘ The Theory of Light” 

To each number 1s appended a long list of new publica- 
tions This Bulletin, it will be seen, breaks new ground, 
and presents several points of interest to mathematicians 


Guide to the Examinations in Chemestry By W Jerome 
Ci FGS Pp 56 (London Blackie and 
Son, 


THE greater portion of this httle book consists of answers i 


to the questions which have been set in elementary 
morganic chemistry in the examimations held by the 
Science and Art Department during the pernod 1884 to 
1891 The rest of the book contains general information 
1egarding the Department and its examinations, and also 
supplies hints for the successful working of the papeis 

The answers are but moderately satisfactory , it m&y 
be taken that the author has frequently underrated the 
difficulty of expressing conciselv, and at the same time 
clearly, the meaning which he wishes toconvey The 
following extracts may be taken as instances — 

“ Gunpowder depends for its energy upon the 
suddenness with which the nitre parts with its oxygen” 

“ The terminations -zde, -2fe, and ave are given to the 
names of the acid-forming portions of salts” e 

“ Nitrous water [oxide °] dissolves ın water equally, and 
asa whole Air dissolves wneguadly in water, the oxygen 
being more soluble than the nitrogen ” 

The book ıs intended to be a companion to Sexton’s 
“ Chemistry, Theoretical ang Practical ” 


Manipulation of the Microscope „By Edward Bausch, 
(New York Bausch and Lomb Optical Company, 
1891 ) 

THiIs4ittle treatise on the microscope, which 1s now ın its 

second edition, 18 sure to find favour with workers vith 

this instrument, as it forms*a good introduction to books 
of a'more advanced nature The subject ıs not treated 
extensively, but just so far as to enable a beginner to 
know the *whys and the wherefores of the various manı- 
pulations 

The first twb chapters deal with the simple and com- 

pownd microscopes, describing their adjustments, &c 

Under “Objectives and Eye-pieces,” which forms the 

heading of the next chaper, we find short but good de- 

striptions relating to achromatism, resolving power, 
flagness of field, magnifying power, &c In the chapters 
on “Requisites for Work,’ “How to Work,” and 

“ Advanced Mantgyation,” the beginner ıs shown how 

to set up his instrument, to illuminate the ffeld properly, 

to use the high-power objectives, and, among other 
things, receives instruction in fhe dry and immersion 
adjustable objectives. 
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The selection of an mstrument is afways an important 
item to be thought of, and the author bere gives ‘some 
good sound advice both about #°and ghe choice of its 
acessories, and about the care which shéuld be Bestowed 
on it to keep it in thé best werking condition The 
appendix contains some considezations fn the’stesting of 
objectives s 
The work 1s one which all bêginnęys with the micro- 
scope should read, while many a hint might be gathered * 
by an advanced student 


e 

Harrow Buds By G E H Barrett-Hamulton ®, 

(Harrow Sold for the Harrow School Scientific | 

Society by J] C Willbee, 1892) ,° . 
THIS little volume ought to be of good service to the ' 
Harrow School Scientific Society, for,whose benefit it 
has been prepared The author wasa member of Harrow 
School from 1885 to 1890, and evidently made excellent 
use of his opportunities for ornithological study Fof 
facts which have not come within his own observation,he, ' 
has had recourse to the best authorities, and various 
gentlemen, whose names he gives, have contributed notes 
on the birds observed about Harrow dusting their ¢chool- 
lfe The district covered fn the list is contained within 
a radius of about five miles around Harro® The list 
includes 197 species, of which 55 are partially or wholly 
resident, 27 are regula: summer visitors, about 22 appeal 
annually on migration or in winter, and the remainfng 94 
are visitors of rare or accidental occurrence The specses 
which breed regularly number 82 e > 





LETTERS TO TME EDITOR 


[The Editos does not hold himself responsible for opinions Bx-** 
pressed by hts correspondents Nather can he underiake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thes or any other past of NATURE. 
No notice 1s taken of anonymous communications | ' 


The Theory of Solutions | ` 


In Narour®, vol xlv p 293, appears a letter by Prof Ost- * 
wald, m which he replies to a portion of my review of his bdok® * 
on solutions (NATURE, vol xlv p 193) * 

Prof Ostwald finds his main cause gr ob,ecfion in my con-. 
clusion that he 1s a supporter of the *‘ physical” as distinguished 
from the ‘‘chemical” theory of solution To such a statement 
he objects on the ground that he ‘‘ cannot at all admit the exist- 
ence” of a ‘‘conuast” between the two theories, and further 
that he intentionally neither set up nof attempted to answer the 
question— s so'ution a physical org chemical process ?—because 
he holds ıt to be “f unclear and therefore very harmful ” In the 


lerest of the letter he conceins himself mainly with e,pounding 


what he prefers to name the ‘‘new theory” of solution, and 
seeks to show that betweengit and the hycimte theory there 1s 
no antagon sm o1 rivalry 

THÈ first point to consider as bearing on the question at issue 
1s the definmion of the ‘‘new theory” which may be gathered 
fiom exacts such as the following — 

“The theory of solutions which J represent, ang defend 
consis®” “of a certain number of laws, 2 e of exact relations 
between measurable quantities ¥ . 

t The presentation of laws of svlutsons, as known up to the 
present, forms the subject of my*book ” 

But suely ıt cannot be admitted that a number of exact 
relationships constitute a theory, fæ@ theory 1s concerned with 
saying why such relatiqnships should exist, with supplying ideas 
to connect them together Now, contrary to the apparent 
meaning of the last quotation given eabove, Prof Ostwald’s 
book contamed much of the natureef a true theory Indeed, ' 
the ideas which seemed to determine the general treatment of 
the subject, and which formed the onlf justification fo: the free 
use made in the book of gaseous laws, were the hypothetical 
functiongescribed to the solvent and the dissolved subgånce 
The hypothesis here involved, in conformity with what has been 
the usual custom ın this country I termed the ‘‘ physical, 
theory,” and I am at a loss to see how any reasoning baged on 
the defimt.cn of the ‘‘new theory” affects the use of this term 


For the theoretical matter given in the book evidently 1efeis 
. 
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to ideas differing from’ tĦese mnvolv@i in the ‘‘new theory,” 
which, so far as ex@f'acts such as the above go, dppears to include 
nothing whatever of a theorepical natere ad 
Even m Prof Ostwald’s letter there are, however, indications 
that In his book he went begond the mere statement of the laws 
of solutions For example, hg says ‘‘In my book the question 
eis this one of facts, and although I have therein made more use 
of moleculas consMerateons than I should at present hold to be 
proper, yet I have done so oniy to render more clear the actual 
welations, and névey to prove quantitative laws ” 
+ Now et was solely the “development of the consequences of 
facts ”—thıs use, which Prof Ostwald admits to have been exces 
sive, ‘of ‘‘ melecular cansiderations ”——-which has generally been, 
and was by me, styled the “ physical theory ” The facts them- 
selves no one can question , indeed, I took pains to point out in 
my reyiew that the facts? as given m the book, would alone 
serve to make® ıt valuable The theoretical matter, however, 
celled for separate consideration It alone was, and, so far as 
T can see, it alone could be, designated the ‘‘ physical theory ” 
+ In denying the contrast between the so-called chemical and 
physical theories, Prof Ostwald declares that he never mam- 
taaned ‘‘ that no ingeraction takes place between the solvent and 
the dissdlved substance ” If such was his opmion when writing 
his book, ıt may be asked, Why in all fairness should he have 
defined solutions as homogeneous mz-xrte es? Why did he not 
state clearly that interactions between solvent and dissolved sub- 
stance were possible? Itis quite true that, m my review, m- 
stances*were given of chemical expressions used in the book, 
but no stress was put upon these by the author as indicating the 
general occurrence of chemical changes m solutions They 
seemed to arise, noMecause ot, but rather in spite of, the author’s 
idea of he natire of solution, and cou'd only be regaided as 
meconsistenctes The theme gf the book was the explanation of 
the properties evgneof concentrated solutions by considering the 
tateragtions of molecules of the same kind, by treatmg*the dis- 
solved substance as if it were gasified If such a method of 
treatment were described as ‘‘ physical,’ I thmk the commonly 
accepted mearang of the word was in no way impaired 





Indeed, much of Prof Ostwald’s book can hardly be justi- i 


fied, if interactions of a chemical nature are probable in 
\ solutions” ° För instance, several pages are dewoted to the 
eases of van der Waals’s equation in dealing with solutions 
eTo anyone familar with the deduction of this equation, the 
validity of its application to a solution even when the solvent 
‘is regarded as indifferen® 1s highly questignable If, however, 
1t 1s admitted that something of the nature of a chemical re- 
action may occur between solvent and dissolved substance, that 
the latter may not bein a pseudo-gaseous condition, then the 
application of the equation can hardly be termed otherwise than 
meaningless 
In conclusion, I can only* express regret 1f my review has 
tended to create further misconception on this vexed question of 
solution At the same time, I hope I have been able to indicate 
to Prof Ostwald the points which Jed to my use of the terms to 
which he objects, and I venture to tifink that m the discrepancies 
which appear to exist between the ideas as given in his |gtter, 
and those which the reader has to gather from Ins book, 1s to 
be found sufficient reason for the use of the statemefits to which 
exception has been taken J W Roffcrr 
Londoh, February 1 . ë 
oe 
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Arrow Poison 


In 1889 a French naval surgeon, M. Ledantec, published 
Pasteur the result of some imvesti- 
gations he had made into the nature of the arrow poison of the 
natives of the New Hebrides Woundsefrom these arrows give 
rise, as 1s well hnown, to tetanus, and M Ledantec was able, 
hy the subcutaneous inj@ction of the scraped off poison, to kill 
guinea-pigs under typical fetanic symptoms He learnt from a 
Kanaka that they are pgepared by smearing the arrow-heads 
(which are made of human bone) first with tree gum and then 
with mud from a swamp, which mud he found to contain 
numbers of Nicolater’s tetanus bacillus o 

As faras I am aware, this has ‘been recorded only of the 
natives of the New Hebriaes and some of the neighbouring 
groups*(the arrow poison of Stanley’s dwarfs 1s certainly woz the 
same), and I was therefore much interested some days ago by 
coming acerdentally upon an old 1ecord which seems to show 
that the nativgs of the Cape Verd coast were accustomed? more 
than three hundred years ago, to get rid of their enemies in a 
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similar manner In Hakluyt’s ‘‘ Voyager’s Tales,” published 
in 1589 (I refer tg the httle 1eprint edited m 1889 by Heney 
Morley), 1s the narrative of one Miles Phfilips, g which occurs 
the following passage —‘‘ Upon the 18th day of thesame month 
(November*1567) we came to £n anchor upon the coasġ of Africa 
at Cape Verde, in twelve fathoms of water, ang here our Genefal 
Janded certain of our men, to the nunfber of,t60 or thereabouts, 
seeking to take some negtoese And they, going up mto the 
country for the space of sia miles, were encoantered with afreat 
number of negroes, who with their envenomed arrows did hutt 
a great number of our men, so ghat they were gnforced to retire 
to the ships, in which contest they recovered but a few negroes , 
and of these our men which wêre hurt with their envenomed 


arrows, there died to the number of seven or eight in a very , 


strange manner, with their mouths shut, so that we were forced 
to put sticks and other things into their mouths to keep them 
open” In the language of modern medicine, they succumbed 
to te anus tiaumaticus °The voyagers left the coast soon after, 
and there 1s no further mention of the natives or of the 
wourded 

There is, of course, no poof thatthe arrows were poisoned 
with mud or earth, but the probability is considerable ‘The 
chief imterest hes in the age of the record, which forms ın some 
manner a pendent to the researches of M Bossano (Comptes 
endus, 1888), which showed the tetanus bacillus to have a very 
wide distribution in space 

It 1s a curious consideration that this and the other famous 
arrow porsan, curare, both kill by their action on the voluntary 
muscles, the action of one being diametrically opposed to that 
of the other A COPPEN JONES 


e Davos Platz, Switzerland, January 30 


The Imphcations of Science 


HITHERTO prevented from agam writing, I cannot now 
remain passive and allow Mr Dixon to escape from his irra- 
tional position under cover of a cloud of veibiage—hke a 
cutt'e-fish through water made turbid by 1s ink 

Je my lecture I pointed out that certain truths are imphed m 
all physical science They are so impled If Mr Dixon 
thks they are not, it is for him to show how eaperimental 
science could be carried on, with any real, serions doubt about 
them This he hascertainly not yet done 

Our knowledge of our own existence "ım the present,” 1s 
knowledge of a particula: conciete fact, not of an abstract 
necessary truth That “whatever feels, simultaneously exists,” 
zs such a “ necessary truth,” but ıt ıs an abuse of language to 
apply that tgrm to anything which may cease to ewst the 
moment after its existence 1s recognized 

That “ nothing can smmultaneously be existent and non- 
existent,” does not at all depend eupon ‘‘terms” or ‘‘defin- 
tions,” but 1s a law of “things” It would not lose its validity 
and objective tiuth, not only if there were no such things as 
“terms” and “definitions” , et would not lose it if the whole 
human race came to an end 

I am glad to find my ¢ritic does “ not doubt” that 1f he lost 
an eye his condition would thereby be modified, but if he does 
not also see that this applies and must apply everywhere and 
everywhen, I do not envy him his powtr of mental vision? 


Orfental Club, February 2 St GEORGE MIVART 
eo 
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The New Forest ın Danger 

IN connection with my letter which appeared in Naivre of 
the 28th ult (p 295), 1t may mterest some of your readers to 
know that the petitions, to which I referrec, in support of the Bull 
for excepting the New Forest from the operation of the Ranges 
Act, 1891, have already been signed by Lord Walsingham, F R S. 
Prof C Stewart (President of the Linnean Society), Sir foseph 
D Hooker, FRS, Dr P L Sclater, FRS, Mr Osbegt 
Salvin, FRS, Dr A Gunther, FRS, Dr H Woodward, 
FRS,Mr W Carruthers, FRS, Dr D Sharp, FRS, 
Mr Thiselton-Dyer, CMG, FRS, Mı *H W Bates, 
FRS, Mr Ẹ DuCane-Godman, F Ref, Dr G Buchanan, 
FRS, Dr B Richardson, FRS, Prof J O Westwcod 
(Professor of Zoology, Oxford), Dr Thorne-Thorne, F RS, 
Mr J G Baker, FRS,M W H Preece, FRS, Mr 
Botting Hemsley, F RS,M: E B Poulton, FR S, Mr R. 
McLachlan, FRS, Mr C B Clarke, F RS, Major-General 
Carden, Prof Jeffrey Bell (Secretary of the Microscopic® 
TAART . 
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Society), Dr Franklin Parsons, Mr Daydon Jachsqn (Secretary 
of tge Linnean Society), Mr J E Harting, Dr Bowdler Sharpe, 
Mr J Butten, Yi E “Saundeis, Colonel Swinhoe, Mr A W 
Bennett (Vice-President of the Linnean Society), Mr Percy 
Sladen (Segretary of the Linnean Society), Mi D Morns, Mr 
Muller-Christy, and by a large numbei of bther Fellows of the 
Linnean, Ggological, Zoological, and Entomological Societies of 
London , and by the editors of the Geological Magazine, the 
Jour nBl of Botany, the Zoologist, the Entomologist? Monthly 
AMdgazne, and the Entomologist HERBERT Goss 
Linnean Soctetyg Burlington Heuse, W , February 6 


a at et SS 
ON THE NEW STAR IN AURIGA 


E were enabled last week to makeean announcement 
of the discovery of a new star in the constellation 
Auriga, as we ieceived on Wednesday the Edinburgh 
Circular giving an account of the manner in which the 
first information had been received A telegram was 
sent by Dr Copeland to the Astionomer-Royal on the 
date of the reception of the post card—Monday, Feb- 
ruary I—and, as we have since learnt from the Astrono- 
masche Nachrichten, a telegram was also sent by 
Dr Copeland and the Astronomer-Royal to Kiel Un- 
fortunately there 1s at present in England no local 
system for the distribution of astionomical intelligence 
of this character, so that it will probably Be found 
that the fine night of Monday was only devoted to obser- 
vations of the new star in a very restricted number of 
Observatories The necessity for correcting this state of 
things has been pointed out by Mr Lockyer in the Zzmes 
of Friday, and it 1s to be hoped that some steps may be 
taken to rectify the defect As it turns out, however, no 
very great harm has been done, for the new star, instead 
of degrading its light iapidly from the day of its discovery 
on February 1, seems if anything to have brightened, so 
that the changes in its hght between Monday and Weg- 
nesday were probably not so great as those observed m 
Nova Cygm during the first two or three days of its 
visibility 
A telegram from Prof Pickering communicated by the 
Astronomer-Royal to the Z7wtes of Monday seems to 
show that the star, instead of bursting forth suddenly 
about the date when the anonymous post card was sent 
to Dr Copeland, has really been visible since dast Dec- 
ember, perhaps even for a longer time, but in any case 
it has not been registered in any recognized Catalogue 
Prof Pickering states that®he finds this star visible on 
three plates belonging to the series of the Drape: photo- 
graphs at different dates during the month of December 
The telegram through the “Centralstelle fur Astrono- 
mische Telegramme,” Kiel, runs as follows —“ Cope- 
land’s Nova bright on photograph December 1o, faint 
December 1 , weatmum December 20, spectrum unique 
—PICKERING” It woutd thus appear that Prof Picker- 
ing had photographed the new star on the three dates 
named ın the course of the pltotographic mapping of stais 
antl their spectra which he 1s carrying out at Harvard 
College Observatory We do not yet know whether the 
plates were*examined at the date on which they were 
taken, or whether the telegrams relating to the appear- 
ance of the Nowa may have caused an examination to be 
madg, but the spectrum was visible on all three plates 
As we stated last week, the observations in England 
commenced on Monday night at Edinburgh, on which 
date Dr Copeland saw bright hnes, and at the Royal 
Observatory on the same evening, when the new photo- 
giaphic 13-1nch, refractor was used for determining the 
exact position of theagfar With tnis fire instrument the 
Astronomer- Royal was able to detect that the “star differed 
from the other stars on the plate in appearance 
As to the work on Tuesday might? at present we know 
nothfhng Ane announcement of the discovery appeared 


in the Zzmes of Wednesday, on which date also, as we ¢ 


hawe alieady stated, Dr Copeland's Edinburgh Circular 
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was 1ecerved in [ondon® On tha nightsghereforg, which 
hagpenec to be fine, obgeivations were commenced at 
South Kensington, and two phofdgra'phs, were obtained, 
together with some eye-observataons, which Were cm 
municated to the Royal Society py Mr Norman Lockyer 
on the aext day in a preliminary nete, 
make the following extracts — 


“Last night was fortunately fine, and tyo*photographs æ 
were takan of the spectium—the first exposedefrom + 


730 to9 o for th 30m , the second exposed fiom 
9 30 to 12 30, or for 3h om The first registered 13 linés, 
the second appears to contain some additional ones, 
but they zre very faint, and have ngt yetebeen measmed 
“A complete discussion of these photographs will form 
the substance of a subsequent communication, but already 
the folloving approximations to the wave-lengths have" 
been obtained, the photographs being treated absolutely . 
independently, means, however, being taken for the four 
least 1efrangible lines, as there has not yet been time to 
construc: a proper curve for this region — My 
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“I have recently taken up the question of stellaı spectra» 
and find tnat a 6-inch obyect-glass With a prism in front 
of it 1s all that 1s requned forthe brighter stais This 
instlument was employed upon the Nosa, which ıs of 
about the fifth magnitude, so the exposures were neces- 
sarily long " 

“ Foi tke eye-observations, the new 3-foot mirror which 
has regen.ly been presented to the Astro-Physical Labora; 
tory by Mr Common was employed, but unfortunately 
the clock :$ not yet mounted, so that the observations 
were very difficult DORA 

“C was “he brightest Itne observed In the green there, 
were several lines, the bughtest of whtch was in all 
ptobability F, the position beingeestimated by com- 
parison with the flame of a wax tapér Another lne was 
coinciden*—with the dispersion employed—with the radia- 
tion at wave-length 500 from burni magresium wire A 
fainte: lire between the two last-named was probably 
near À 495, thus completing the tno of tines which 1s , 
characteristic of the spectra of nebule There was also 
a fairly brht hne or band coincifient with the edge of 
the carbon fluting at A 517 giveneby the flame of the 
taper A feeble line in the yellow was comcident under 
the conditgns employed with the sodium hneatD & , 

“The hydrogen line at G was distinctly seen, as well as 
a band, or group of hnes, between G and F s 

“ Nearly all the lınes appear to be approximately, # not 
Actually coincident with lines seen im the various types 
of Cygnus stars, the chief difference being the apparent 
existente af carbon, hydiocarbon, and calcyim m the 
Nova 
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“The cqlour wis estimated by My Fowler as reddish- | Mr Tesla we have a scientific explorer, who, if health 


yellow, and by Mr Baxangall as 1ather purplish My 
own impression was that the star was reddish, with a 
*purp® ting€ Thigwas in the 10-inch achromatic In 
the 3-foot reflector it was certainly less red than many 
star of Group JI o nebulosity was observed either in 
the 3-foot 8r the 10-inch refractor, nor does any appear in 
a photograph of the region taken by a 34-inch Dallmeyer 
lens with three hours’ exposure It should be stated 
that the camera was carried by the photographic tele- 
, scope, the clock of which had had its normal iate pur- 
posely chang@d to give breadth to the spectrum 
“The photographs were taken and reduced by Messts 
Fowle: and Baxagdall The eye-observations and com- 
parisong were made by Mr Fowler” 


The nights of Thu.sday, Friday, and Saturday were 
+ hopelessly bad, but on Sunday night the weather cleared, 
and more photographs were taken at South Kensington, 
an account pf which, we believe, has been communicated 
tothe Royal Society Obgervations of the Nova are there- 
fore wgllin hand, and thereis no doubt that a comparison 
of the photographic plates obtained in December and 
February will provide us with much minute information 
regaiding the behaviour of our new visitor 
The remark m Mr Lockyer’s communication to the 
Royal Society, that the spectrum of the star contained 
nearly*all tæ lines visible in the stars in Cygnus, 1s one 
af consaderable iterest and importance, because, 1f ıt be 
confirmed by subseqgent observations, ıt will show that 
these stays gn Cygnus cannot be stars in the true sense-— 
¿that is, bodies hke our sun This seems Petty evident 
from the fact that their spectroscopic phenomena can be 
reproduced by another body which suddenly appears, and 
probabty will rapidly become invisible The idea that 
any of these bodies are “ worlds on fire,” as was oncé 
theught, need now no longer be discussed . 





MR TESLAS LECTURES ON ALTERNATE 
- CURRENTS OF HIGH POTENTIAL AND 
FREQUENCY 
JF 1s not often that the outward and visible signs of a 
gieat scientffic suecess are so prominent as they 
were last week at the Royal Institution The ieports 
which have reached this country of the work of Mr 
* Nikola Tesla have made his name known to thoseswho 
are watching or aiding the progress of electrical science 
He was retently invited by the Institute of Electrical 
Engineers to lecture before it, and the interes, which his 
coming excited spread in widening circles as the day on 
which he was to exhibit his experiments drew near 
Jt was evident that the ordinary meeting-room of the 
Institute would be too small, and the Managers of the 
Royal Institution placed their theatre at its disposal 
Members of the Royal Institution, were, however 
anxious to hear and see forthemselves, and finally Mr 
Tesla consented to lecture on two consecutive nights to 
the Institute and @he Institution respectively 
On both occasions the roam was full; on the first 
it was overflowing Gathered round the lecture table 
was a crowd 8f those whose business it 1s, either as 
theorists or as practical men, to keep abreast of the 
wave of scientifig advance , but as the youthful lecturer 
—who looks even younger than his years—with a 
«modesty and charm of manner which were altogether 
“irresistible, showed wondes afte: wonder, the interest of 
this critical audience deepened mto enthusiasm The 
épeakei’s broken English and imperfect explanations 
did not detract from his success His marvellous skill 
as an experimentalist was evident and unmistakable, 
and hys hearers left the room convinced, ndt only that 
another step forward has been taken, but also that in 
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and hfe beegranted him, will travel fast and far © 

Briefly, Mr Tesla has done much fo attain the con- 
tinuqus stream of elecérical oscillations which Prof Fitz- 
gerald, at a resent meeting of the Physica? Sociesy, come 
pared to a continuous whisele The oscillations which 
Hertz studied die out almost instantaneousfy Could they 
be maintained, a piactically new weapon would be placed 
ım our hands Tesla does not, indeed, maintain them, 
but he renews them many times per second, and the 
results are marvellous ,¢« 

Though the potential 1s enormous, the electiode of the 
apparatus can be safely handled If a person in conduct- 
ing communication with it touches a vacuum bulb or tube 
it glows, and if the tube 1s brought near to others ıt sets 
them a-glowingtoo No return is needed, the current 1s 
completed through surrounding space The phospho- 
rescent materials in some of the beautiful tubes lent by 
Mr Ciookes shone brightly when one electiode only was 
connected with the coil If the terminal is surrounded 
by an aluminium tube, the glow ıs notably mcreased 
The experiment of making a vacuum-tube luminous by 
simply holding it in an oscillating field was successfully 
performed, and the lecturer himself received with impunity 
a crackling discharge, some six or eight inches in length, 
by h8lding his hand at that distance fiom the terminal of 
his coil 

All these things are not merely wonders Mı Tesla ıs 
working with an object He 1s one of those who hold 
that a phosphorescent glow is the light of the future 
He hints at artificial amore spreading from the summits 
of towers of hitherto undreamt-of height, and he has at 
all events got as far as producing in air at atmospheric 
pressure a glowing plane bounded by two rigs about a 


foot and thirty inches in diameter respectively Whether 
his visions will all be realized may be doubtful There is 
1s no doubt that they are guiding himanght As Lord 


Rayleigh said m moving the vote of thanks, a door has 
been opened into a new region of inquiry, into which 
Mr Crookes and Mr Tesla have entered almost alone 

Those who some fifteen months ago heard Prof 
Hertz acknowledge ın terms of genuine emotion that he 
had built upon a foundation laid by Englishmen, that 
Englshmen had first recognized the importance of his 
work, and that from England its first reward had come, 
must have hstened with pleasure when the part that this 
country has taken in the development of electrical 
science was referred to in a like appreciative tone 
by Mı Tesla It 1s ngt indeed that the achievements of 
our great electricians are bettered or rendered more 1m- 
portant by acknowledgment, but it is pleasant to note 
how cosmopolitan science 1s becoming, and that among 
scientific workers the feeling of fellowship 1s overcoming 
that of rivalry. For the res? we can only Congratulate 
Mr Tesla alike upon his work and his 1eception, and 
the scientific world on*the exhibition of a number of 
beautiful experiments which will afford food for useful 
reflection to theorist and experimenter alike 

AWR 


The announcement of Mr Nikola Tesla’s lecture 
to the Institution of Electrical Engineers excifed wide- 
spread interest among all ın the least degree interested 
in electrical science The succession of almost marvellous 
experiments in which in gieat measure it consistéd must 
have gone far beyond the anticipations of the neost san- 
guine of those of the audience who kad had no previous 
account,of the nature and reselfs of his work It 1s not 
too much to say that the Roval Institution lectures mark 
a distinct epoch in the progress ot theoretical and applied 
electricity While, on the one hand, the exgerime 
which the Jecture: showed seemed to foint to a possible 
revolution of ouy methods of electric lighting, gn the 
other hand they must haye suggested, 1f not for the first 
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time, ın a new and forcible way, important questıgns of 
electricaletheory, and the physiological effects qf rapidly 
alternating currents That he should have been able 
unharmed to place himself m the, space between two 
tinfoil plates conected to the terminals gf his rapidly 
alfernating machine, was to thg ordinary observer ın itself 
sufficiently startMng , but that he should have been able 
to present @ piece of iron to one of the poles of the 
machine} drawing a spaik of several inches in length 
with impunity, and tkereby to interpose his body as a 
-connecting link between the machwne and a long vacuum 
tube which glowed like a flaming “sword, must have ap- 
peared to many of those most conversant with electrical 
phenomena truly astonishing . 

Hitherto, alternating machines of great frequency and 
high potential have been deemed peculiarly dangerous, 
and not without reason But it did not follow, of course, 
that with a sufficient increase of the frequency of alterna- 
tion, the danger might not completely disappear It will 
be of great importance to inquire ın what way the ım- 
munity of the experimenter from ınjury 1s brought about 
Are impulses of 20,000 reversals per second and upwards 
without serious effect on the nervous system of the human 
body, so that conduction takes place through it without 
any disagreeable consequences? or 1s the conduction 
Pic without the nervous systen being conceited 
at a 

The delicate network of nerves in the eye ıs sensitive 
to a certain range of frequency of electrical vibrations 
and perfectly insensitive to vibrations which lie outside 
that range in frequency In the same way the insen- 
sitiveness of the general nerve-system of the human body 
interposed between a glowing vacuum tube and the ter- 
minal of a rapidly alternating machine or transformer 
may begin and end at much lower limits There 1s also, 
of course, the interesting question of the distribution of 
these rapidly alternating currents in the somewhat com- 
plicated conductor formed by the human body, which 
may have a great deal to do with the result 

The admirable experiments of Mr Tesla are only 
another instance of the way ın which practical applica- 
tions of science promote its progress, by enabling appa- 
ratus to be constructed on anengineering scale, and with 
all the security for effective action which the construgtive 
art of the engineer furnishes so well His simple alter- 
nating machine, running with very little clearance at a 
speed of about 2000 revolution® per minute, 1s itself a 
triumph of skill in design and construction, and well 
ulustrates how desirable and even necessary it 1s to take 
advantage of all the aids to exa@tness, and they are 
many, which can be obtained from the refined machine 
tools and truth of design which characterize the engineer- 
ing workshop of to-day The ordinary optician of twenty 
years ago, with his imperfece lathes, and general utter 
want of power driven appliances, his continual hand- 
fitting and shaping, and the abselute non-interchange- 
abihty of the parts of his instruments, has almost passed 
away , and even the physical laboratory has become in 
great measure an tngineering workshop, in which are to 
be found Whitworth lathes and end-measurinz machines 
adapted for the most*exact work 

It ough to be recalled here that Prof J J Thomson 
has been working in the same field, and has obtained 
somewhat simular results These were made the subject 
of a vew interesting demonstration to the members of 
the Physjcal Society on the occasion of their visit to 
Cambridge in May of last year Foi a long time Prof 
Thomson has investigate this subject both theoretically 
and eaxpeimentally, and his researches have thrown 
much light on the razzonale of the very striking results 
obtained by Mr Tesla and himself ın thtir closely alhed 
bu? indepéhdently earried out series of experiments 

One point in this connection is worthy of notice 
Mr Testa insists strongly on the essentiafly electrostatic 
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nature of the phenomena llftstrated x} *his, ectures ; 
while, og the other “hand, owe object armed at in 
Prof Thomson’s experiments “was toe show that in a 
tube without electrodes luminosity could be préducedeby 
electrodynamic action alone—that 1s to say, in a field of 


electric force which 1s not electrostatic ingthe sense of , 


admitting of the derivation of its intensity at each point 
from a potential function 

The changes produced in the distribution of gle&tiicity 
on neighbouring conductors will cause glow in a vacuum» 
tube when a Holtz machine or Leyden jar ıs deschaiged y 
and this will in general be more or less operative “But 
it 1s not in general possible to separate the electromotive 
forces due to this cause from those glue to electro- * 
magnetic action Prof Thomson has succeeded 1g some «+ 
cases in screening off these electrostatic effects, and in 
producing a glow discharge in which electrostatic action 
could have little or no share 

The glow o1 flame discharges from the terminals of Mr. 
Tesla’s induction coil, the glow discharge from the lon 
wires stretched from the inductiop coil towards the roo 
of the hall, the glowing vacuous bulbs and phosphoregcent 
tubes mm the field between the parallel tin-foil plates 
attached to the transformer terminals are all phenomena 
of the highest importance , though, of course, they are , 
only exceedingly striking and effective illustrations of 
experimental results already arrived at by the lecturer 
himself and others and communicated in a mage or*less 
complete manner to the electrical world) The applica-e 
tion of these, which Mr Tesla suggest as a possible one 
in the future, would bring about an ideal form of elec- 
tric lighting, Which would transcend ın luxury and con- 
venience our present system of electric lighting by 
incandescent lamps as far as the latter transcends the 
oil lamps and tallow dips used by our near ancée&tors 
Etery drawing-room would become an electric field ina 
continual state of rapidly alternating stress, in whigh the 
occupants would libe, experiencing no unpleasant effects 
whatever, while vacuous bulbs or phosphorescent globes 
and tubes, without care or attention, would shed a soft 
diffused light, of colour andintensity arranged to suit the 
most luxurious fancy It would be interesting also to 
know whethe:, after all, habitual dwelhng in a region of 
electric stress rapidly changed from one extreme of high 
intensity to the opposite, produced yety slow physiological 
effects which could be traced in the improved health 
and longevity of the persons so dwelling, or the reverse 
If suc applications are made (and there does not seem 
to be any sufficient reason why they should not come to 
pass), the magnificent researches of Mr Crookes, as well 
as those of other investigators to whom the leczurer justly 
and generously acknowledged his indebtedness, will bear 
some practical ffit in.an almost totally unexpected 
manner, by Becoming at once available in connection 
with a new gnd beautiful development of what 18 at 
present the most progressive of the,physical sciences 

elt does seem that we are on the point pf farther gieat 
advance into the undiscovered domam of electrical 
science, and it 1s significant that ıt 1s likely to he along 
one of the routes made clearer to us by tl@e discovery and 
verification of the great theory of electrical radiation. 
Who knows what futher discoveries may be obtamed 
before the present century has come to an end’? We 
are advancing so 1apidly that no one tan declare that 
the record of discovery of the nineteengh century has 
nearly closed One important means of further investi- 
gating electrical radiation will be that which Prof Fitz- 


gerald made arfattempt to finds-a means of maintaining ° 


for any required length of trme electrical vibrations of 


sufficiently high frequency Mr Tesla’s results seem to ẹ 


promite that this problem may perhaps be solved before 
very long, and many outstanding questions of the electro- 
magnetic theory of light thereby set at rest In many 
other ways his researches are certain to promote sciehtific 
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. discovery.” ‘Po quote his Own words: “ Thè field isevide 
and completely unexplored’ and at every step anew truth 
is gleaned, a néve] fact observed.” G. 
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* WA¥E-MOTION MODEL. 


a teacher ofePhysics 1 have: always experienced 

congidefable difficulty in giving to elementary | 
students of Sound a clear conception of the motion of. 
the air*in. organ-pipes. when sounding. In ‘Weinhold’s | 
ysics * a method is shown in which a series of | 
ous lings, drawn on a sheet. of paper, exhibit this — 
-motien whenedrawn across a narrow slit, but the difficulty — 
attending the drawing of these lines has, I imagine, pre- 
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‘cluded its genexal adoption for class purposes. It struak 
me that it ought to be possible to draw a series of, 
eccentric circles upon a disk in such a way that, when 

. rotated, the m@ion of the. intercepted lines, as seen | 
through a narrow radial ‘slityshould correctly represent 
“this motion. This, of course, is done for progressive 
waves by Crova’s disk. After spending some thought 
upon ‘the matter*I succeeded in producing such a disk, 

a copy-of which I inclose. It has given such satisfaction | 
-that-J have been advised by several scientific friends to | 
s send a description of the method to yoy for publication, | 
forthe benefit of teachers and students generally. 


® 


dn the following description I have given the dimen- | 
disks, | 
> 


< esions which I myself employ in describing these 
<00 but they can of course be varied at will :— 
i A piece of stout cardboard should be taken about a 
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foot square. #@ line AB, 4 ingh in length should fhen:be 
drawn near the centre anwa. circle. described: About at, 
half of which should then be divided as shown into 12- 
; Í 





equal parts. Perperfdiculars shold then be dropped 
upon the line AB, which is thus divided. in harmonical ~ 
progression in the points I, 2 35... 7% With the 


° 


° ; a 
points 1, 2,3... . I3 12, Py 10,9; 8:7 successively as 
centres, a series of circles should then be drawn be- 
ginning with a radius of 14 inch, and iftcreasing it each 
time by , inch. The last circle therefore, described 
with the point 7 as centre, has a radtus of 42inch. The 
two circles described with the point 7 as cetgre, since 
they represent nodes, should be drawn rather thicker than 
the others to distinguish them. x 

The disk is now complete. It should be cutecircular 
in shape and mounted to rotate upon a pin strucy through 
the point 7. If it now be examined by means of a narrow 


| radial slit extending across hegre portion of the disk, 
i ¥ 


the shòrt lines intercepted will, by their pendulum-like 
motions, represent the motion of the air particles in a 
closed organ pipe giving its first overtone. (When the 
slit is shortened so as to show only éhe portfon of fhe 
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disk Between the two nogal lines, the vibration of a rod 
®lamped at boti ends wilP be represented; whilst the 
outer half of the latter length of slit will represent similarly 
a closed organ pipe giving its fundamental note. *In this 
way b? restricting the slit to various parts Sf the disk, 
various vibrating rods of metal and organ-pipes can be 
represented, 7 ° 
e Thedisks thus preduced I have had very satisfactorily 
lithographed fpr studegts’ ufe. 

Should any of your readers be*desirous of obtaining 
furthey information I shall be happy to oblige them. 

F. CHESHIRE. 

P.S.—In the drawing of- the disk given the centre has 
been filled up by broken circlés. As thus drawn the 
inner circi may with advantage be blackened over. 








THE SCIENCE MUSEUM AND GALLERY OF | 
BRITISH ART AT SOUTH KENSINGTON. 
Not people were under the impression that they 
4 had heard the last of the absurd proposal that the 
site in South Kensington, which had already been set 
apart for scientific purposes, should be appropriated for | 
` the British. Art Gallery. After all, however, the scheme 
has not, it seems, been definitely abandoned. Mr. Tate 
is said to have decided that if this particular piece of land 
is not granted he will withdraw the offer of his pigtures 
and of the money he is willing to give for the erection of 
a suitable building. Men of science, like other. people, 
would be sorry if the nation lost the advantages which 
Mr. Tate wishes to confer upon it; but they are bound to 
protest strenuously against the notion that it is either right 
or expedient to try to promote the interests of art at the 
expense of those of science. The South Kensington site 
is urgently wanted for the purposes for which it has 
been promised. Careful investigation has shown that 
every foot of the land will be needed for an adequate 
Science Museum and for laboratories; and if Mr. 
Tate’s idea is acted. upon, irreparable injury will be 
done, not only to the Royal College of Science, but to 
the entire system of scientific training in England. 
It has been asserted that the land “ was bought for science | 
and art,” and that, consequently, science has “no | 
monopoly in it.” The land was not bought for ‘science | 
and art.” It was bought for “science and ¢he arts,” by 
which were meant the industrial arts, the developr®ent of | 
which directly depends on science. The whole difficulty 
is due to the haphazard way ig which all that relates to 
science is treated by public authorities in this country. 
if England had possessed a Minister of Education, with 
powers corresponding to those whéch belong to the French 
or the Prussian Minister cf Education, he would never 
have permitted this question to be even Dpened ; and Mr. 
Tate would probably have obtained long ago a proper 
site elsewhere. Of course nothing that can be done to 
prevent an act of utter folly and injustice will be left, 

undone in Parliament by the scientific members. 
The following letter on the Subject appeared in the 
Pall Mall Gazette on Wednesday, February 10 :—~ 


SIR, —-Before Rarliament and the public agree to the some- 
what exacting terms which Mr. Tate appears to make a condition 
of his munificent donation, I would beg your leave to submit 
the following questions for their consideration :— 

1. Wh should he not be satisfied with the plot of ground, 
somewhat higher up the Exhibition Road, which is much larger 
than his. contribution of £80,000 will cover with a decently- 
construtted building? The situation of that plot is in every 
respect getter than the one he covets. It is adjacent to the 
East and West Gallerigs, which are already connected by a cross 
gallery. These galleries:ayg, in the opinion of the most eminent 
artists in the country, theese galleries for the exhibition of 
pictures yet constructed in England, and in them the overflow 
from Mr, Tate’s gallery might in future timæfind a home, 
e2. Why should the site which he asks for be cleared of the 
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Physical Lavoratory and othe? portions of eth® College of 
Science already housed on it, tosinterpolate an English. Luxem- 
bourg between two portions ofgthe Scienca,Sehat# and Science 
Museum, relegating thg latter to the afore§aid aduyable pigture 
gallerigg, which then for all timg can never be annexed to the 
Tate Gallery, or even put. in connection Wah it? Why, in fact, 
should the science instruction of the country be sacrificed 0 this® | 
collection of’ pictures, which is not of ‘sufficient value to be 
accepted by the National Gallery? We®hear agood deal of, the 
French Luxembourg, but would any munificent doner of modern 
French pictures be allowed to have a slice out of the middle of 
the Ecole Polytechnique, or of the Ecole Centrale, eor of the 
Conservatoire des Arts et Métiers, if, peradventure? that was the 


* 
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| Naboth’s vineyard which his heart craved for? 


3. Why should the Government or the pal A tot ifs 
Mr. Tate’s collection of pictures were inserted Tike a seton into . 
the tissue of the College of Science it would: have the effect of 
drawing a shower of gifts and bequests gway from the rival 
establishment across the Exhibition Road, and onlygseparatetl 
from it by a part of the College of Science? That ifval establish- 
ment contains the Sheepshanks collection, given under stringent 
conditions to found, and accepted by the Government to found, 
a National Gallery of British Art. Other collections have 
been added—even since the Tate Gallery was in. the aire, 
on the same conditions. Intrinsically and artistically they... 
are worth probably ten times as®much as the Tate. colec- 
tion. From the recent competition which has been held’, 
it is evident that the Government propose to spend a 
large sum. of money in completing the South Kensington 
Museum, which will then be in a position to properly 
exhibit these and other bequests, It is wel known that 
they cannot be sent to the Tate Gallery. They would be 
lost to the nation if an attempt were made to dow, ‘the pious 
dofiors having taken ample precautions agaigst such triks béigg 
played with their gifts. Whatever pranks the Royal Academy 
may play with the Chantrey Bequest, There is no reason to 
suppose that the British Museum or National G&u&y pictures 
can be sent to increase the importance of this new establish’ , 
ment under an irresponsible management, which Js not supported 
by a single artist of eminence, as far as Lam aware. |g 

4. Why should Government emulate the antics of the 
celebrated cow who kicked over the. pail of milk she had just 
efilled, and, having done more than any previous Goyermmmnt 
for technical instruction, make itself superbly ridiculous -by 
dealing an irremediable blow to the advance’ of chat instruction 
for the sake of Mr. Tate’s £80,000? It must be remembered 
that there is no institution, for the advancement of scientific 
instruction in the country siffilar to the College of Science with + 
the Science Museum which it is now proposed to. dismember for 
the sake of that £80,000, am, Sir, yours obediently, 

London, February 9. Y. 
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NOTES. * 


Tør late Prince Louis Lucien Bonaparte has left to” 
the Nation his valuable collection of metals, which’. is: 
now in course of arrangement at the Science Museum, 
South Ke&sington, The collection is rich in specimens 
of the rarer metals. , This bequest is the result of a 
promise ma to Prof, Roberts-Austen, the Prince having 
been much, interested in tle Percy collection at" Sduth 
Kensington, The Prince’s early papers, which were ‘mainly 
«hemical, comprised an account of a method of separating 
cerium from didymium; and he used to tefer with pride to - 
his having won admission to the ranks, of. the Legion. of 
Honour by chemical research, o 
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IN order to afford increased and improved” accommodation 

for the departments of physics and mechaifical and electrical >°., 
engineering, the Council of University Céllege, London, have 
decided tv enter without delay upon'a considerable extension of 

the College buildings, The addition to the’ College will form 

an important byek opposite the east end of University Streets . 
with an extension for some distance along the Gower Street 
front of the College grounds.’ It is to contain separate labora- 
tories and lecture-rooms for mechanical engineering. and elec- 
trical engineering, with rooms for enginéering. drawing, a 

» 


* 


. 





e 
. FEBRUARY 11, 1892] % 
$. 


li >: 





NATURE 


349 





‘ 
“of modern engineering . This extension will enable the base- 
ment and ground-figor of the central Sing of ‘he main building, 
together with a new building to be erected ın the inner court, éo 
_ be devoted to the departftnt of physics, which has hitherto 
been“very itperfectly proviged for in rooms that were originally 
intended fon quite other purpgses than those to which they have 
abeen applied The p@sition of the new physical laboratory 1s 
such that if will be as far removed as 1s easily possible, ın the 
heart of London, fiom heavy street traffic 
» THE death of the well-known botanical collector, B Balansa, 
as recorded in the French journals He died in the military 
_ hospital of Manor, Féngkmg, to which country he went on a 
. second botanical expedition Balansa was not merely a col- 
lector of plants, He wae also a botanist, though he never 
pubhsHed much, hig principal contributions to botanical litera- 
ture being on the grasses of New Caledonia and of Cochin 
+ China He also published a botanical account of his ascent of 
Mount Humboldt m New Caledonia But as a botanical col- 
lector, Mr Balansa contributed to nearly all of the principal 
herbaria®of Europe, having spent Many years of hus life collect- 
mg in Algeria, Morocco, Asia Minor, New Caledonia, Paraguay, 
Tongking, and other parts of the world On Sir Joseph Hooker's 
recommendation he was attached as botanist to the Commission 
appointed ın 1873 by the Paraguayan Government for the 
scientific exploration of its territory, and he spent three years 
and a half traversigg the country in various dnections for this 
purpose) He made very Jarge botanical collections, but these, 
as well as his New Caledonian plants, have only been partially 
: worked out Kew, purchase? a set of about 2000 species 
* On, Saturday last the members of a mountaineefing and 
scientific expedition, under the leadership of Mr W M 
Conway, sailed by the steamship- Ocampo for Karachi, whence 
. they will proceed, by way of Abbotabad and Kashmr, to the 
motntains of Balustan, on the frontier of Eastern Turkistan 
a Their objett 19 to explore thoroughly the high glacial area of the 
»Karakoram range One of tneir chief aims will be to make a 
* apecial survey ofthe great Balioro glacier, which descends from 
the peak ‘K 2°” (28, 26% feet), the second highest measured peak 
in the world 
observations of glacial phenomena The Baltoro, Punmar, and 
Ruafo glaciers, which unite their streams 10 the neighbourhood 
of Askoley, are believed fo be the largest glaciers in the world 
outside of the Arctic and Antarctic regions, and then upper 
levels have never yet been explored Mr Conway 1s accom- 
pamed by the Hon C G Bruce and Mr J H Ronndebush, 
and they ae takiyg with them M} A D McCormick, the 
artist of the expedition, Mr Oscar Eckenstein, a well known 
Adpine climber, and Mathias Lurbriggen, of Macugnag®, one 
of the famous family of Alpine guides It.is und@rstood that 
they intend to make a determined assault upon “K 2,” or one 
agi the lofest of the neighbouring ptahs, with a view eto dis- 
covering whether the limit to which qualified mountaineers can 
climb ‘has yet been attained The expedition, 1t may be men- 
tioned, has been subsidized both by the Royal Society and by 
the Royal Geographical Society 
A CRIMEAN Alpine Club has been fogmed at Odessa The 
objects of the members are to explore the mountains of the 
‘Crimea, to publish scieftific papers on phenomena connected 
with them, to protect rafe species of plants and animals, to 
favour the developmenteof agriculture, horticulture, and small 
local industries among the mountaineers, and to provide faci- 
lies’for tourists, artists, and men of science who maggiesire to 
visit the region $ 
* Tuy 1892 Photographic Conference will be held at the 
Society of Arts on Tuesday and Wednesday, March 22 and 23, 
under the presidency of Captan W de W Abney, FRS 
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They will make scientific collections, and record’ 





of Myslovitz, m Silesia, who had been asleep for over four 
months The latest news about him is that he has partly 
recovered, and fhe cataleptic mgidity of the, limbs, which 
was charactenstic of his somnolent condition, has disap- 
peared Itis curious to note "that, although he has gonversed 
with ais wife, he seems quite unaware, of the “long stay he has 
made in the hospital Nq feeling of pain offany sort®has been 
experienced by him, and in fact He cannot recall any sens#ron 
during this long period Dı Albers, who 1s attending to hint, 
hopes that he will soon completely recovem Unfortunately 
Latus has been threatened with 1pRammation of the lungs, which, 
view of his present weak state, might be fatalto him Me still 


continues to take only milk diet, having refused both meat and 
wine * 


Dr G ScHweinryrtH has taken up his abode m the 
Italian colony on the Red Sea for the purpose of completing 
his irvestigation of the flora of Yemen and of Northern Abys 
sinia Hes accompanied by Di D Riva, of Bologna 


Pror L H Baivey has been appointed special agent of the 
United States Weather Bureau for the purpose of making a 
repor: on phenology, and the relation of climate to the times of 
blooming, fiuiting, and leafing of plants 


Mre WORTHINGTON G SMITH reports that he has now 
made watercolour drawings of 492 species of British Basedzo- 
mycetes, including the whole of the white-spored species of 
efgarcus, for the public gallery in the Botanical Department 
of the British Museum The total number of British Basedte 
miycetes 18 over 2000, and these are intended to be completed on 
96 skeets Closely-allied species are placed side by side, so 
that the salent points of differentiation can be seen at a glance 


THE fourth number of the Journal of the Leprosy Investiga- 
tiog Committee, just issued, presents much information on 
leprosy in Russia, Brazil, and Madeira It contains also papeis 
on*the communicability of leprosy by vaccination, and various 
notes and abstracts We learn fiom the Journal that the Report 
of the Leprosy Commission, together with an appendix contam- 
ing tie results of their laboratory work, is bemg printed in 
India, and will probably be ready for issue from the office of the 
Naticnal Leprosy Fund, in London, in a very few weeks 


THE peop® of Vienna have been greatly alarmed by the out- 
break of a new epideunic, which 1s believed by some to be con- 
nected with the influenza It affeces the intestines, its symp 
toms being fever and acute colic, with the ejection of blood 
$ Its appearance seems to mdicate the absorption of some 
poisonous matter At first it was attributed to the drinking- 
water, but this view has been generally abandoned A repie- 
sentative of a Vienna newspaper has taken the opinion of some 
of the leading Vienna physicians on the subject Prof Noth- 
nagel hesitated to pronounce any judgment on the nature of the 
illness, the facts not having veen sufficiently studied Prof Drasche 
thought ıt might be ‘nothing else than a distinct form of 
influenza,” and was confident that ıt was not due to the dunk- 
ing-water Prof Oser was also sure that the drinking-water had 
nothing to do with the disease, and “did not consider that 
there was any indisputable evidence of its connection with 
influenza” Dr Bettelheim seemed to think that there was 
, something in common between influenza and the new malady 
called ‘‘catarrh of the intestines ” He based his opinion on 
the fact that from the day when the latter made its appear- 
ance in an epidemic form cases of ordinary influenza had begin 
to decrease He looked upon them both as ‘bemg of an 1n- 
fectious natures A chemical analyst, DPY Jolles, said it would 
require three weeks to make a bacteriological mquiry into the 
« character of the illness *A chemical analysis of the drinking- 


| water showed ıt to be of normal purity . 
. 
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AN appeal on behalf of the Polytechnic (Regent Street) 
Institute has been issued this week by Lord Reay, Lord Comp- 
tom, Mr Maundella, Sir Lyon Playfair, Dr Gladstone, and 
other gentlegen, Who have lately been® appomted on the 
governing body ‘They have found the following | condition of 
affairs #-Mr Quintin Hogg has himself up to the present time 
paid all the deficiencies gf the Institute, bestdes finding very large 
sums {ot constafftly building ande adding to the premises, 
anféunting to m all about £150,000 Over £23,000 1s con- 
“tnbuted annually in fees, subscriptions, &c, by those who 
make use of the Institute, anf £3500 1s allowed by the City 
Charities Fund, but there $l] remains to be met a yearly 
defict of £4000 The only way m which the governing body 
could curtail expense would be to close the Young Women’s 
Institute and the large and numeiously attended Art School 
They are, of course, extremely reluc{ant to take this step , so 
they ask those who value the work done by the Polytechnic to 
provide a sum of £44000 per annum for three years By that 
time, they trust, aid for technical education may be forthcoming 
from the London County Counal A donation of £500 for 
this year’s expenses has been promised by Mr J Carnegie, and 
it may be hoped that the governing body will have the satıs- 
faction of bemg able to meet the difficulty As they point out, 
more students are now ieceiving technical education at the 
Polytechnic than weie being so mstructed in éhe whole of 
- London before the mstitution was started , and there ıs not the 
slightest exaggeration in the statement that 1t would be difficult 
* to over-estimate the benefits which have accrued to the natidn 
at large, and London in particular, from this branch alone of the 
Polytechnic work ” 


A COMPANY has presented to the Committee of Ways and 
Means in connection with the Woild’s Fair, Chicago, a propo- 
sition which 1s likely to attiact some attention The company 
proposes to connect all the large cities of the United States by 
wires in such a manner that when the President piesse§ the 
button for the official opening of the Exposition he will not only 
start in motion the machinery of the World’s Far, but will 
ring the fire bells and hoist the Stars and Stripes in every town 
inthe country, and also open “the largest mechanical, electrical, 
and musical concert ever given on earth” According to the 
American journal Elects ety, this 1s all to be dope without cost 
to the Exposition management Nothing ıs asked beyond the 
sanction of the management to the proposed idea, consent to 
proceed, and the assurance that a similar privilege will be given 
to no other person or company ig 

a 


ACCORDING to a report recently published in Germany, there 
were, in 1889, 5260 workmen killed m accidents, and 35,392 
seriously injured These losses do not vary much from one year 
to another M Vacher, in Za Nature, compares the figures 
with those of the killef and wounded at Gravelotte—ong of the 
most murderous battles in this century—-which were 4449 and 

®20,977 The industries furnishing most accidents are as follows, 
im descending order mmes, railways, quarries, subterranean 
works, bifiding, breweries All industries aie arranged in 64 
corporations, and it 1s estimated that more than 44 millions of 
workpeople a?e insured Wounds and fractures are the most 
usual form of injury, and the duration of treatment tends to ın- 
crease every year, by virtue of a law which makes an allowance 
evben incapacity for work exceeds three weeks (this was based 
on the observation that fractures were generally healed in three 
Weeks) Since this law was introduced, the treatment of fractures 
has taken longer „There are always more accidents in winter 
than 1n summer, aon Mondays and Saturdays than on other 
days Also there arẹ twice as many accidents from 9 am to 
noon, and from 3 to 6 p m , than Mom 6tog am, and front 
noon to 3e@pm Better light ın summer, and fatigue towards 
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the end of each half-day of six hours, are supposed to explain 


some of these variations ee ” 
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ə In the Febraary nupber of Nature “Notes, Mr = Robert 
Morley vouches for the accuracy of *a story, which, seems to 1m- 
dicate the possibility of very tersler feeling ın fnonkeys . A 
fnend of Mr Morley’s, a native of India, was sitting in his 
garden, when a loud chattering announéed the arrival of a large 
party of monkeys, who forthwith proceeded to make a meal off 
his fruts Fearing the loss of Ins entire crop, he fetched hys 
fowling-piece, and, to fiighten them away, fired it eff, as he 
thought, over the heads of the chattermgscrew They all fled 
away, but he noticed, left behind upon®a bouglf, what looked 
like one fallen asleep with its head resting upon its arms As ıt 
did not move, he sent a servant up éhe trée, who found that it 
was quite dead, having been shot through ,the heart "He had 
it fetched down and buried beneath the tree , and on the morrow 
he saw, sitting upon the little mourd, the mate of the dead 
monkey It remained there for several days bewailing its loss _ 


AT the meeting of the French Meteorological Societ¥ on Jan 5, 
M Janssen, in his Presidential address, said that meteorology was 
passing through a critical and interesting period of its history , 
1t cannot fully render the important services expected of it until 
it has been sufficiently cultivated for its own sake, without 
reference to its application to other scierices, such as agricul- 
ture, &c He could not too stiongly recommend the more 
general use of photography for the registiation of certain phe- 
nomena Observations in balloons, and on mountain-stations, 
should be utihzed as much as pogfible, as the latter will have a 
considerable effect on the progress of the Science He ‘alec 
urged the necessity of constructing self registering instriments, 
woiking automatically for a lengthened penod, owing to the 
difficulty of cbtaming continuous records at the Tighest stations , 
M H Lasne made some remarks on the subject of a com- 
munication, by M Teisserenc de Bort at a previous meeting , 
relating to barometric gradients He thought that the repre. 
sentation of the smface isobars drawn in section m a conyes 
niently chosen vertical plane, 1s of adyantage from a graphical 
point of view, in ordèr to show approximately the march of the 
phenomena On the other hand, he was of opinion that, 1f 
calculations were introduced with a view to greater precision, 
there would be no longer any advantage in making use of the 
difference of height of the surface isobars 


GENERAL GREELY, Chief Signal Office: of the United. States 
Army, has just issued a set of mternational monthly charts of 
mean barometric pressures and wind diredtions at about noon 
(GT ) for 1882 and 1883, for a large part of the northern 
hemispheye It will be remembered that this was the period at 
whichgspecial obsérvations were made by the International Polar 
Expeditions All the data available for the Polar regions have 
been*used in the preparation of these charts, and they therefeme 
contain more observations made within the Arctic Circle than 
any previous charts issued by the Signal Office They show 
that the general features of barometric pressure in the Arctic 
regions are a principal mmimum % July, followed by a prin- 
cipal maximum in Nevembei, with secondaries in January and 
Apmil (or May) respectively The author states that he has 
prepared, and hopes soon to publish, charts of the mean monthly, 
pressures, as determined for the northern hemisphere from the 
international synchronous observau@ns during ten successive 
yeais He also expresses the hope that some of the meteoro- 
logists efhnected with the, International Polar Expeditions will 
confirm or disprove the theory of a regular march of barometric 
pressure from month to month throughout the earth, gand not 
simply to and from the oceans and interior of continents, with’ 
alternating summer and winter The umavelling of the com- 
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alea conditions produced @y the magch of various types of 
sressure from one Part to @nother is a neces#iry prelude of 
vong- hme weather predictionsdo: large*areas 


. 

THe. ‘Medi ranean Naturalest for January prints some good 
lotes, by Mr J J Walker, RN, on ants’ nest beetles at 
hbraltar and Tangigr, with especial reference to the Hispenidee. 
The search fo. ants’ nest Hister 1s a somewhat troublesome 
ployment, as ofily about 2 or 3 per cent of the ants’ nests 
ntan tht beetle Mr Walker, however, thinks “it 1s a pretty 
sight, and one which scompensates for a great deal of strain to 
‘he eyes, as well as to tf back, to see a Sternocelzs or Es etmotus 
wing motjonless among the hurrying crowd of ants, and then, 
suddenly developing ah amotnt of leg quitesurprising in so small 
a creature, marching off daintily on the tips of its toes (or rather 
tarsi) with a ludicrous resemblance, ın tts gait and appearance, 
fo,a tiny crab” The comparatively weak mandibles of the ants 
que ineffective against the hard armour and tightly packed limbs 
of the beetles, which gevour the helpless brood with impunity 
Mr Walker has more than once tgken S acutangulus with a 
half eaten larvagin its jaws, and they are usually to be found 
clinging to the masses of larvæ where these he thickest On the 
‘otner hand, he once (but once only) saw an ant take up a 
„S arachnoides in its mandibles and carry it off into a lower 
gallesy of the nest, but this may have been done under the 
influence of alasm, tae [mghtened ant seizing on the first object 
that camęın its yay ė 


Å VALUABLE map ıs issuedevith the curent number of the 
Prooeedings of thë Royal Geographical Society It hag been 
con$tructed by Mr W J Turner, in accordance with instructions 
given by the Hon George Curzon, who explains in a memo- 
randum various matters connected with the work The map, 
with the memorandum and an index to the positions of places, 
§ to be bownd ina handy form and published separately 


* °AN interesting paper on the Gian Chaco 1s contributed by Mr 
J Graham Keri to the current number of the Scottish Geog aphical 
dfagasine Mr “Kerr visiged the Gran Chaco tn connection with 
the retent Pilcomayo Eapedition Most Winters on the region 
have praised it m unmeasured terms, and this judgment, con- 
fined to the zone bordering the fresh-water rivers, is declared by 
Mr Kerr to be perfectly ju8t Thas zone has the advantages of 
a beautiful chmate, a magnificent deep alluvial soil, good drain- 
age, and facility of access Splendid forests of most valuable 
timber alternate with pastures of the richest quality But the 
mterior, and by far the larger part, of the Gran Chaco 1s totally 
different The usual utter absence of flesh water, and the poor- 
ness of the soil and of the pastures, make the country unfitefor 
the agriculturist or the stock raiser, while timber 1s comparatively 
scarce Mr Kerr thinks that the Holywood and the CascaMadd, 

mbersy and the Yuva as a textile plant, will probably be 
found almost the ony productions of value in the intertu1 


THE ‘ Bntish Journal Photographic Almanac and Photo- 
weet opher’s Daily Companion” for this year, edited by J Traill 
“Taylor, seems to have incf€ased ın bulk, and 1s as interesting 
as ever The articles on the many and various subjects which 
are dealt with by the contributors are well worth perusal The 
tables and the general infofmation given in the volume are all that 
„a photographer requires be frontispiece, which 1s a likeness 
of Wiliam II , Emperor ®f Germany, 1s from a negative by 
Messrs, Russell and Sons, and 1s produced here on bromide 
paper, 8s an example of an average print "o 


MESSRS GEORGE PHILIP AND SON have issued a valuable 
slittie boĝk on “‘ Technical Education in the Counties,” by George 
J Michell and Einest Heber Smith It 1s based ona series of 
articles which appeared last year in the County Council Types 
The authors hdVve had a large experience in teaching the classes 
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who will be specially affected by the new instruction provided 
by the Technicaf Instruction Act After a general chapter on, 
nationa’ education, They deal with special dgniculigiral require 
ments, night scienceagricultural schools, the cost of secondary 
and nignt science and agricultural schools, higher agrseultural, 
schools, and agricultural colleges and euntversities Among 
other subjects discussed are the requirements of mining Mistricts, 
manufacturingiand engineering requirements, and the educatioffal 
needs of girls 


THE Cambridge University Press has issued a Catalogue of 
the Type Fossils in the Woodwaidfan Museum, Cambridge,” by 
Henry Woods, of St John’s College Prof T McKenny 
Hughes contributes a preface 


Messrs J B Baturhpe er Fits, Paris, have issued 2 
French translation of ten well-known essays by Prof, Huxley 
The volume ıs entitled ‘Les Problèmes de la Géologie et de la 
Paléontologie ” 


THE United States National Museum has published a paper, 
by Prof E D Cope, on the characters of some Paleozoic 
fishes 


CHARLES Lunn’s ‘Philosophy of the Voice” has been 
translated intg German by Herr Ludwig J Trug A special 
value 1s given to this translation by various additions which 
have been made by Mr Lunn himself 


“Two new compounds of carbon, chlorine, and bromine are 
described by M Besson in the cmrent number of the Comptes 
rendus There are three possible chlorobromides of carbon— 
CCI,Br, CCl,Br,, and CCIBrg The first of these compounds, 
CCl;Br, was obtained some time ago by Messrs Friedel and 
Silva, by heating bromine and chloroform together in sealed 
tubes*to 170° C M Besson now shows that this reaction, when 
carried further at higher temperatures, yields all three chloro- 
bromides, which may readily be separated by fractional distilla- 
tion The mixture of bromine and chloroform, ın the propor- 
tion of two atoms of the former to each molecule of the latter, 
Is best heated in a sealed tube fist for two hours at 225° The 
end of the tube 1s then softened ın the blow-pipe flame, ın order 
to permit of the escape of the hydrobromic acid which ts evolved 
during the firststage of the reaction The tube 1s then closed, 
and again heated, this time to 250°, after which ıt is reopened, 
and the pressure of gas, which ts nowenainly hydrochloric acid, 
weleased The tube ts finally closed, and heated to 275°, at 
which temperature the reaction 1s Complete By proceeding in 
this manner, the risk of the tube being fractured py the enor- 
mous pressure of the evolved hydrobromic and hydrochloric acids 
1s mummized The explanation of the formatidn of all three 
chlorobromides 1s probably as follows The bromine first reacts 
with thg chloroform with production of the direct substitittion 
products, CCl,Br and CCI,Bry, accgrding to the equations 


° CHC); + Bry = CCl,Br + HBr, 
CHCl; + Big = CCI,Bro + HCl] 


Subsequently, at a higher temperature, the hydrobiomic acid 

1eacts upon the compound CCl,Bre, producing, CCIBrs and 

hydrochloric acid, ° 
CCI,Br, + HBr = CClBr} + HCl 


It would doubtless be more profitable to complete the whole e 
reaction at once by heating to 250° if glass tubes were capable 
of withstanding the pressure, but M Besson fipds that they 
invar‘ably burst if thisisattempted Upon {gctionally distilling 
the product of the reaction, three fiactions are obtained The 
Girst, boiling at 103~105°, consists of CCI,Br , the second, which 
distils constantly at 135° and usually solidifies in the receiver, 
consists of CCl, Br, the third fraction, consisting bf CCIBrs, 
boils at 160°, and rapidly @olidifies as ıt condenses The fist, 
e 





° ; v ` e ' 
a e e e °° e a 
, , e ° a e : oa 
© 352 te . NATURE © [FEBRUARY 11, 1892. 
yee, eae La .— = Bgl 
e 


chlorobromide, CC],Br, 1s a clea: liquid which crystallizes when 

oled to --21° The compound CCh Bras & solid at the 
ordinary temperatur®, crystallizing in fine ‘needles, it melts, 
however, to a clear liquid at 22°, and distils withouj decomposi- 
tion at 935° The density of the liquid at 25°18 242 Itis 
endowed with an odour gecalling that of chloroform, and, like 
the latte® liquid, Vblatilizes rapidly a ordinary temperatures, its 
vap®ur tension at 16° being equal to 21 millimetres of mercury 
The third chlorobromide, CCIBra, is readily soluble in etner, from 
which it crystall®&es upon coolirfy m the foam of transparent tabu- 
lar crystals of specific gravity®w 71 at 15°, and which fuse at 55° 
Wher distilled it suffers a slight amount of decomposition, a 
little bromine vapour , being liberated „Its odour very much 
resembles that of carbon tetrabromide It 1s very soluble in 
chloroform and carbon tetrachloride, but 1s much more 
difficultly soluble in alcoho) 


THE additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey (Ces copethects callita ichus 8 ) 
from West Afiica, presented by Mr W, E Tandy, a Black- 
eared Marmoset (Hafale pentcrllata) from South Eas: Brazil, 
presented by Mr Harley M Usill, two Herning Gulls (Las zs 
argentatus), British, presented by Mr T A Cotton, FZS , 
a Dwarf Chameleon (Chameleon pumilus) from South Africa, 
presented by Captain J C Robinson, a Tabudn Parrakeet 
(Pyri hulopsis tabuan) from the Fin Islands, ieceived in 
exchange , six Dingos (Camzs dingo), born in the Gardens e 





OUR ASTRONOMICAL COLUMN 


REPORT OF THE US NAVAL OBSERVATORY —The Annual 
Report of the Superintendent of the U S Naval Observatory for 
the year ending June 30, 1891, has just been received Prof 
Hall has been using the 26-inch equatorial for observations of 
double stais, and his results will soon be reduced and published 
in a catalogue The transit circle has been employed oy Prof 
Eastman in observations of the sun, moon, and planets, and 
stars necessary for clock and instrument corrections Prof 
Frisby has charge of the 9 6-1nch equatorial, and has made a 
number of observations of comets, asteroids, occultations of 
stars by the moon, and the transit of Mercury which occurred 
on May 9. the first and second contacts being successfully ob- 
served The photographs of the transit of Venugin December 
1882 have been i1educed and discussed, but the whole of the 
work in connection with the determination of the solar patallax 
1s not yet completed The solar echpse of April 15, 1893, 
occurs under very favourable conditions, and Captain McNair 
hopes that every advantage will be taken of this circumstance ®| 
We note that on two nights agweek the 9 6 inch equatorial 1s 
set apart for the accommodation of visitors During the period 
covered by this Report 2360 personseavailed themselves of this 
plivilege 


OBSERVATIONS OF NEBUL& AND STAR-CLUSTERS ——In 
1884" M_ Bigourdan bégan to make micrometiic measyres of 
nebulæ observable at Paris, and a portion of his work, contain- 
¿og positions of nebulze and sfar-clusters between 15h and 16h 
of right ascension, has iecently been published As an intro- 
duction, a brief account 1s given of the growth of the idea that 
nebula represent an important stage in the development of 
celestial species , and 1t is pointed out that measures such as 
those made at Paris will enable any proper motion to be deter- 
mined If successive careful measures should fail to show any 
proper motion, numerous observations of the motion of nebule 
in the line of sight will furnish data for the determination of 
the minimum distance of these bodies from the earth M 

igourdan next traces the gradual increase in the number of 
nebulz recorded, going back to the ‘‘Almagest,”in which P'olemy 
mentions six « Precise observations are said to commence with 
Messier, and it 1s eQgmated that the co-ordinates of about 1500 
nebule are now accurately known At Paris the positions of 
nebulz have been determined relatively to certam comparison- 
stars by the method usually adopted*for comets , the difference" 
næ -x berg found in right ascension by the difference ın the 





times of transit, and in declination by micrometric measures 
el he instrument employed in the wo®k has an aperture of o 32 
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metres, and a focal leĝgth of gelo metres The tabalat 
observations ar§ made up of eighteen c&lumns ° First t 
GC number is given, and ther ¢he,name of the discover 
and the date of observation After this, ‘he maggitude ef t 
nebula ıs indicated A nebula, ju% visible with the mstrume 
employed, is assigned the magnigide 13 5, this number repr 
senting the faintest star that it can g@sp „ The majority 
nebulz observed have magmitudes comprised between 13 2 at 
135 The state of the sky at the time of ohgeivation has, 
course, been recorded, and another numbereis tabulated to 1: 
dicate the relative ease with which the nebula could be nfeasure: 
This brief outline of the Catalogue 1s a swfficient tesfimony 
the care with which M Bigourdan has d@e his work, so far : 
it goes Itis to be hoped that the publication of the complete 
Catalogue 1s not very fai ahead . $ 


SOLAR OBSERVATIONS —Piof Tacchini, ing Comptes sendit 
for January 25, gives the following 7észemé @f solar observatiog 
made at the Royal Observatory of the Roman College durin 
the last quarter of 1891 — 


Relative frequency Relative magnitude No o 





4 
Number of of days » è ear 
x89x days of of spotg without ofspots of faculæ day 
observation spots 
October 26 1554 000 5469 * 8577 496 
November 22 1250 ooo 61 38 5150 341 
December 18 857 000 4218 35 36 2 68 


A comparison of these numbeis with these for the precedin 
quarter shows a slight diminution in the phenomena of spot 
and facula It should, however, be remarked that on no da 
has the sun been free from spots, and the freqyency qf group 
remains about the same 


The observations of solar proMimences aie summed up* a 
e 


follows ,— ER a moe 
z umber o . 
Mean Mean Mean 
189r says or number height eatension 
“a a 
October 22 9 82 436 17 
November 15 573 354 16 
December 21 6 48 402 #0 22° 
kd 


Prominences weie frequently observed in September andels 
m October, but since this month the number has shghtly dim 
ished The mean number for the quaiter oovered by this 
2ésumé s about the same as that of las® quarter i 

M Marchand gives the results of solar observations måde a 
Lyon Observatory during the latter half of 1891, ın the curren 
Comptes rendus The proportion of spotted surface, expressec 
in mulionths of the sun’s visible hamisphere, and the surface 
covered by faculæ expressed ın thousandths of the visible hemi- 


sphere, 1s stated as follows — œ 

Spots Facule: Spots Facule 
July 1696 38 2 | October 1180 49 6 
August 957 405 | November , 748 39 2 
September 2469 M 3 | December 947 500 


The total spotted surface 1s thus 7999 millronths of the visible 
hemispherg, this being covered by ror groups The preceding 
half yegr’s observations gave 65 groups and a surface of 3517 
millionths Spots have been more numerous in, the northern 
than øn the southern Hemisphere in the ratio 69 32 Tig 
predominance of activity in the northern hemisphere also holds 
good for facule The total suface cowered by groups of facule 
1s 268 8 thousandths of the visible hemisphere, as against 1363 
thousandths ın the first six months of last yea The number of 
groups of faculze giving these values @as 152 (July to December) 
and 131 (January to June) 


MEASURES OF THE NEBULA NEAR MEROPE —Aséronomtische 
Nachrichten, No 3074, contains an @tcoun- of some measures 
of the faint nebula discovered by®Mr Barnard close to the 
bright star Merope, in the Pleiades „The measures were made 
by Mr S W Burnham with the 36 inch equatorial The 
position-angle and distance found by Mi Burnham, are, 
166° 3 ag@ 36” ro (1891 71) | These values agree very wel with 
the values 165°8 and 36” 85 (189092) deduced from Mr 
Barnard’s observations of the differences of R A and Ded 
between the star and the nebula This extremely close ssocia- 
tion of a faint nebula with 1 bright star 1s most remarkable, and 
it will be interesting to determine, by careful measures in the 
future, whethe: the patch of nebulosity is driftinggthrough space 
with Merope and the other members of the Pleiades group 


* Ld 
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JOURNEYSYN THE PAMIRS AND ADJACENT 
© COUNTRIES ba 


è M ~x 


TP EIS $vas the subject of the paper read at the meeting of 


the Royal Geographical Society, on Monday, by Captain 
F E Younghusbagd e author described two journeys, one 
in 1889 acros¥the Kárákorum and into the Pamir, the other m 
1890 to Yarkand and Kashgar, and south to the Pamirs again 
* The cofintry,” he said, ‘which I now wish to descube to you 
is that mountainous region lying to the north of Kashmu, which 
fromthe height, the vastness, and the grandem of the moun- 
tdins, seems to {gam the culminating pomt of Western Asia 
When that great compression in nature took place this seems to 
have been the point at which the great solid crust of the earth 
was scrunched and ciuShed together to the gieatest eatent, and 
what must have formerly been level peaceful plams such as 
we see to the present dav on either hand, in India and in 
Turkistan, were pressed and upheaved into these mighty 
mountains, the highest peaks of which are only a few hundred 
feet lowe: than Mount Everest, the loftiest pomt on this earth 
It was amongst the peaks and passes, the glaciers and torrents 
of ths awe-inspiring region, and anon over the plain-lihe valleys 
and vy the still, quiet lakes ofthe Pamirs that my fate led me in 
the joune}s which I have now come before you to describe ” 
Staiting from Leh, in Ladak, Captam Youughusband’s first 
objective point was Shahigula This place 1s situated on the 
trade route to Yark and, and ıs 240 miles distant from Leh 
»This he left on September ‘3, to explore the country up to the 
Tagh-dam bash Pamir 
The rote nó% led up the valley of a river, on which wer, 
sevdral patehes of fine grazing, and till last year this had been 
. well inhabited, but was gow deserted on account of Kanjuti 
ads Thegaley is known by the name of Khal Chuskiin 


"e° ChaShiin ın Turk: means resting-place, and Kbal®s the name 


of a holy man from Bokhara, who 1s satd to have rested here 
many yearsago The mountains bounding the north of this 
valley are wery bold and :ugged, with fine upstanding peaks and 
glacters, but the range to the south, which Hayward calls the 
Aktagh Range, was somewhat tame in character, with round 
mild’stimaomts and no glaciers The Sokhbulakeis an easy pass, 


»e sand fiom its summit to the east could be seen the snowy range 


of the western Kuenlun Mountains, while to the west appeared 
a rocky mass of mountains culminating in three fine snowy 
peaks which Haywai®l mistook as beloggtng to the main Mustagh 
Range, but which tn fact 1n no way approach to the height and 
magnificence of those mountams, and really belong to the 
Aghil Range, which 1s separated fiom the Mustagh Mountains 
by the valley of the Oprang Ryver 

On September 11, the party crossed the remarkable depression 
in the range which 1s known as the Aghil Pass 
. ‘* From here 1s obtained one of the grandest views 1t 15 possible 
to conceive , to the south-west you look up the valley of the 
Oprang River, which 1s bounded on either side by ranges of 
magnificent snowy mountains, rifing abruptly from either bank, 
and far away ın the distance could be seen the end gf an 1m- 
mense glacier flowing down from the main range of the Mustagh 
Mountains This scene was even more wild aid bold than I 
had remembered 1t on my former jouney, the mouffains nsing 
up tfer tpon tier in a successian of sharp needle-like peaks 
bewildering thg eye by their pumber, and then in the background 
lie. the great ice mountains—white, cold, and relentless, defymg 
the hardiest traveller to enter their frozen clutches I deter- 
mined, however, to venture amongst them to examine the 
glaciers from which thg Oprang River took its rise, and leaving 
my escort at the foot of the Aghil Pass, 











was swift and stiong, and on my own pony I had to 1econnottre 
very carefully $r points where it was eshallow enough to%ross, 
while there was also some fear of fragments from the great 1ce- 
wall falang down on the tom of us when we were passing along 
clese unde: ıt 
gravel plain, come three-quartersgof a mile broad, and were 

then encountered by anothey glacier runifing acro® the valley of 
the Oprang River This appeated to me to be one of the principal 

soirces of the uver, and I determined to ascend ıt Another 

glacier could be seen to the, south, and yet a third coming ina 

south-east direction, and rising apparently fot very far from the 

Karakorum Pass We wera,” therefore, now in an ice-bound 

region, with glaciers in front of us, glaciers behind us, and 

glaciers all around us Heavy snow-clouds too were unfortunately 

collecting to incre@Se our difficulties, and I felt that we should 

have a hard task before us On first looking at one of these 

glaciers it would appear impossible to take pomes up them, but 

the sides aie always covered with moraine, and my experience 

im the exploration of the Mustagh Pass in 1887 showed that by 

carefully reconnoitring ahead, tt was generally possible to take 

the ponies for a considerable distance at least up such glaciers , 

and as the one we had now reached seemed no worse than 

otners, and there appeared a gap in the range which looked as 

1f it might be a pass, I took my pomes on, and after three days’ 

scrambling on the ice, reached the foot of the supposed pass, 

and started at 3 30 on the following morning to find if ıt was at 

al: pracycable ” 

Captain Younghusband was, however, obliged to return after 
reaching a height of 17,000 feet, and he decided to return to his 
camp on the Oprang River He thus describes the glaciers 
from which this river takes its rise — 

“The length of this glacier is 18 mules, and its average 
breadth half a mile, ıt 1s fed by three smaller glaciers on the 
west and one on the east At its upper part, immediately under 
the pass, 1t 1s a smooth undulating snow-field about a mile and 
a halfin width Lower down this zévé 1s spilt up mto crevasses, 
which increase in size the futher down we get Then the sur- 

eface gradually breaks up into a mass of 1ce-domes, which lower 
dawn become sharp needle like pinnacles of pure white ice 
“On each side lateral gravel moraines appear, and other glaciers 
join, each with its centre of white ice-peaks and its lateral * 
moiaines, and preserving each its own disunct course down the 
valley, until some three miles from uts termination in the Oprang 
River, when the ice-peaks are all melted down and the glacier 
presents the appearance of a billowy mass of moraine, and would 
look like a vast collection of gravel heaps, were it not that you 
see, here and there, a cave or a chff of ice, showing that the 
gravel fofms really only a very thin coating on the surface, and 
that beneath 1s all pure solid ice This ice 1s of opaque white, 
and not so green and transpaieng as other glaciers I have seen, 
and the snow at the head of the glacier was different from any I 
have seen before, for beneath the suface, or when it was 
formed into lumps, it was pf the most lovely pale transparent 
b'ue I must mention, too, that every flake of snow that fell in 
the storm was a perfect hexagonal star, most beauuful and 
delicate in form The mountains on either side of the valley, 
especially on the eastern side, are extremely rugged and preci- 
pitous, forming httle or no resting-place for the snew, which 
deains off immediately into the glacier below The western 
range, the main Mustagh Range, was enveloped in clouds nearly 
the whole time, and I only occasionally caught a glimpse of 
some peak of stupendous height, one of them, the Gushirbrum, 
over 26,000 feet, and others 24,000 feet The sgowfall on these 
mountains must be very considerable, and ıt seems that this knot 


set out on an exploration | of lofty mountains atuacts the great mass of the snow clouds, 


in that direction The first march was easy enough, leadmg over , and gets the share which ought to fall on thë Karakorum, while 


the broad pebbly bed of the Oprang River Up one of the 
gorges to the south We caught a magnificent view of the great 
peak K 2, 28,278 feet Migh, and we halted for the night at aspot 
from which a view of Poth K 2 and of the Gushirbrum peaks, four 
of which are over 26,000 feet, was visible On the following day 
our difficulties really began The first was the great glacier 
which we had seen from the ggu Pass, it fetiuded right 
across the valley of the Oprang River, nearly touching the cliffs 
* on the ight bank, but fortunately the river had kept a way for 
its@if by continually washing away the end of the glacier, whych 
terminated in a great wall of ice 150 to zoo feet high This 
glacier runs down from the Gushirbrum/in the distance towering 
up to a height of over 26,000 feet The passage roufid the en 
of the glacier was not unattended with danger, for the stream 
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tnese latter, being lower, attract the clouds to a tess dégme, and 
are ın consequence almost bare of snow ” 

After some furthe: exploration of the glaciers, 1ivers, and 
passes m this wild region, Captain Younghusband 1eturwed to 
india by way of Kashmir In the summer of 1890, he once 
more made his way northwards through Kashmir, with a com- 
panion, Mr Macartney They reached Yathand on August 31 

“ After «a rest of two or three wes at Varkand,” Captain 
Younghusband went on to say, ‘‘ Macaitney and I left our com- 
panions and started fog a trip round the Pamns Approaching 
this interesting region from the plains of Kashgaria, qpe sees 
clearly how it has acquired the name of Banf dunya, or Roo 
of the World Thg Pamir Mountains rise apparently quite 
suddenly out of the plain homa height of 4000 feet above sea- 


Afser getting round this pbstacl@we entered a | 
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level at their base to over 25,000 feet at their loftiest sgmmuts — 
a mass®e wall of rocks, snpw, and 1ce Mountingthis wall the 
traveller comes on t® the Bam-i-dunya, which would perhaps be 
better translated as the ‘upper story’ pf the world Hopsesin 
Turkistan are fat 100fed, and you ascend the,outer wall and sit 
out on the roof, which thus makes an upper story, and it appears 
to me that it was in thisgense that the Papir region was called 
the Roof pf the World The name,’ indeed, seems singularly 
appropiate, for once thiough the gorges which lead up from the 
plains, one enters a region of broad open valleys separated by 
ccmparatively low rages of mounfiins These valleys are 
known as Pamirs—Pamir being the ge1m applied by the natives 
of those pasts to a particular kind of valley In the Hindu 
Kush and Himalayan region the valleys as a rule are deep, 
narrow, and shutin But on the Roof of theeWorld they seem 
to have been choked up with the dérzs falling from the moun- 
tains on either side, which appeared to me ta be older than those 
further south, to have been longer exposed to the wearing pro- 
cess, and to be more worn down-~1n many parts, indeed, being 
rounded off into mere mounds, reminding one very much of 
Tennyson's lines — 
“f'The hills are shadows, and they flow 
From form to form, and nothing stands , 
They melt ike mist, the solid lands 
Like clouds they shape themselves and go ’ 
The valleys have thus been filled up faster than the rainfall has 
been able to wash them out, and so their bottoms are sometimes 
as much as four or five miles broad, almost level, and $f con- 
siderable height above the sea The Tagh dum bash Pamir 
runs as low as 10,300 feet, but on the othe: hand, at its upper 
extiemity the height 1s over 15,000 feet, and the other Pamirs 
vary from twelve or thirteen to fourteen thousand feet above sea- 
level That ts, the bottoms of these Pamir valleys are level 
with the higher summits of the Alps 
“As might be expected, the climate is very severe I have 
only been there ın the autumn, and can therefore speak fiom 
personal experience of that season only, but I visited them in 
three successive years, and have seen ice in the basin of my tent 
m August I have seen the thermometer at zero (Fahrenheit) 
at the end of September, and 18° below (that 1s, 50° of frost) 
at the end of Octobe: The snow on the valley bottoms does 
no: clear away before May 1s well advanced June and July 
and the beginning of August are said to be pleasant, though 
wih chilly nights, and then what we in England might very 
justly call winter, but which, not to hurt the feelmgs of the 
ha-dy Kughiz who inhabit these inhospitable regions all the yem 
round, we will, for courtesy’s sake call autumn, commences ” 
Captain Younghusband and Mr Matartney advanced agp those 

long gravel desert slopes which lead out of the plains of Turk- 
istan, and then through the lowe: outer ranges of hills covered 
with a thick deposit of mud an& clay, which Captam Young- 
husband believes to be nothing else than the dust of the desert, 
which 1s ever present in the well-known haze of Turlustan, 
de>osited on the mountain sides, th¥n over the Kara-dawan, 
Kızıl dawan, and Torat Passes, through, the nanow defile 
known as the Tangitar, where one has to force the ponies up a 
deep violent stream rushing over huge boulders between precipit- 
ous rocky cliffs, m which they noticed large square holes pierced, 
suggesting to them that in forme: days this, the high road betweery 
Eastern and Westein Asta, was probably improved by having a 
bridg@ over this difficult and dangerous part, then over the 
Cinchikhk and Koh-mamak Passes and the Tagarma Plain, till 
they reached the neighbourhood of Tash-kurgan, the northern- 
mest pont of C&ptain Younghusband’s explorations in the pre- 
vious year Passing through the Little Pamir, they struck the 
Al chur Pamir neareChadir-tash at its eastern extremity, and 
from thae they looked down a broad level valley, averaging four 
or five miles in width, to some high snowy peaks overhanging 
Lake Yeshil-kul at its western extremity The range bounding 
this Pgmir on the north ıs free of snow in summer, but that 
separating itfrom the Great Pamur ts of considerable height, the 
summit are always covered with snow, and the passes across it 
dificult Traces of ancient glaciers are very fiequent, and the 
western end near Lake Qeshil-kul 1s choked up with their 
moraines, forming a sea of gravel mounds, in the hollows of 
which numerous lesser lahes may be seen On the borders of 
Yeshil-hul, at a place called Somatash, Captain Younghusband 
found thè fragmenss of a stone bearing an ancient igscription in 
Turki, Chmese, and Manchu This mteiesting relic, as far as 
Captæn Younghusband has been able to Set the rubbings be 
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took of ıt translated, yefers to the expulson of tæ two Khojas. 
from Teashga: by the Chinese 14 1759, and relates how they were 
pursued to the Badakhshan frontier wee de 


sterile valley of the Ak-baital, which at this season of the year 
(October) has no walerin it, and visite Lake Rang kul “Op 
the edge of this Jake 1s a promment outstanding reck, in which 
there ıs a cave with what appears to be a perpetual light burn- 
inginit Ths rock 1s called by the natives Chiragh-tash, 7 e 
| the Lamp Rock, and they account for the hght by*saying that ıt 
ı comes from the eye of a dragon which lives in the cave This 
, Mteresting rock naturally excited my curiosity rom helow I* 
could see the light quite distinctly, and ıt seemed to come from 
some phosphorescent substance I asked the Kirghiz if any 
one had ever entered the cave, and they eplet that no one 
would dare to risk the anger of the dragon My Afghan 
orderly, however, had as httle belief m dragons fs I had, and 
we set off to scale the cliff together, and by dint of taking off 
our boots and scrambling up the 10cks, very much like cats, we • 
managed to reach the mouth of the cave, and on gaining an 
entrance found that the hght came neither from the eye of a 
dragon nor from any phosphorescent substance, but fromthe 
usual source of light—the sun The cave, m fact, extended to 
the other side of the rock, thus forming a hole ight thfough it 
From below, howevei, you cannot see this, but only the roof of 
the cavern, which, being covered with a lime deposit, reflects a 
peculiar description of light Whether the superstitious Kirghiz 
will beheve this or not I cannot say, but I think the probability 
1s that they will prefer to trust to the old traditions of their fore- 
fathers rather than the wild story of a hare-braffed Srarger 
Tie water of Rang-kul is salt, and the eolom 1s a» beautiful 
clear blue The mountams in the vicipity are low, rounded, 
and uninteresting, though from the eastern end 
the great snowy Tagarma Peak may be obtained 
The winter was spent ın Kashgai, On July 22, 1891, Captant 
a ounghusoand left to return to India by way of the Pamirs and 
ilgit . 
TOn reaching the Little Kara kul Lake, a piece of interesting 
geography, which I beheve had been first noticed by Mr Ney 
e Elas, on his jougney through these parts some years ago; Pre- 
sented itself Captain Trotter, of the Forsyth mission, saw 
from the plains of Kashgar a stupendous peak, the height of 
which he found to be 25,300 feet, and the position of which he 
determined accurately Fypm Tash-kurgar@ or its neighbour- 
hood he also saw a high mountain mass in the direction of the -~ 
peak he had fixed from near Kashgar , bad weather prevented 
his determining the position of this second peak, but he thought 
there was no doubt that the two wereidentigal Such, however, 
isnot thecase There are two peaks; about 20 miles apart, one on 
either side of the Little Kara-kul Lake That seen from Tash-aur- 
gan isthe true Tagaima Peak, and cannot be seen from Kashgar , 
while that seen fiom Kashgar cannot be seen from Tash kurgan ° 
There appeared to me to be very little difference in height 
between the two Both are eemarkable not dnly for their 
extraordinary height, but also for their great massiveness They 
aie not mefe peaks, but great masses of mountain, looking from 
the lake as if they bulged out from the neighbouring plain , and 
one sees far More distinctly than ‘s usually the case, the layers 
upon layers of rock which have,gbeen upturned like the leave’ of 
a book forcêd upwards It struch me too, especially from the 
appearance of the rocks ın the neighbomhood of the northern- 
*most peak, that these must have been tipheaved far more 
recently than the worn-out-lookmg mountdins in the centre of 
the region ofthe Pamirs The appearance of these two great 








mountain masses rising m stately grandet on either side of a 
beautiful lake of clear blue water 1s, as may be well imagined, a 
truly magnificent spectacle, and, high as they are, their rise 1s so 
gradual and even, ihat one feels sorely tempted to ascend tneir 
maiden summits and view the scene from #he loftiest parapets of 
the ‘Roof of the Woild’” 

On October 4, Captain Younghusband and a companion left 
the Tagh-dum-bash Pamir to explore ‘‘an interesting little comer, 
of Central Asf the point whee the two watershedls—the one 
between the Indus on the souta and the Oxus and Eastein 
Turkistan tivers on the norih, and the other between the Oxus 
on the west and the eastern Tmkistan rivers on the east—joif 
Ifany point can be called the Heart of Central Asia I should think 
this must beit Here onthe Oxus side of the watershed are vast. 
sow fields And glaciers, and among these, with three of gts sides 
formed of cliffs of 1ce~the terminal walls of glaciers—we found 


From the Ak-su Valley the two trgvellers “ascended the” ., 
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+ a small lahe, &b8ut thiee-quaiters of a mie in width, out f 

* which flowed the stream which 4oins the Panja branch of the 
Oxus at Bozai-QumBae,” 


o 
After this aptam SVounghusband mage his way down to 
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ON’ Thursday and Friday evenings of last week, the 4th and 
sth msty the Institution of Mechanical Engimeeis held 
. e forty fifth annual general meeting in the theatre of the 
Institution of Civil Engineers, lent for the puipose by the 
Councileof the lger Society, according to custom 
$ The fist business was the reading of the annual report of the 
Council, fiom which it appears that the Institution continues to 
pigsper, both in reg&rd to finances and membership The 
accumulate surplus now amounts to about £36,000, and 1s 
. © creasing at the rate of ove, £2000 per annum. At the end 
of last year the numbe: of names of all classes on the roll of 
‘membership amounted to 2077, a net gain of 134 on the 
previous year 
. The followmg two papers were read and discussed — 
s (A Notes on mechanical features of the Liverpool Water- 
works, and on the supply of power by pressure from the public 
* mains, and by othe: means, by Joseph Parry water engineer, 
Liverpool 
(2) On the disposal and utilization of blast furnace slag, by 
$ Wallam Hawdon, of Middlesborough 
e The first paper was chiefly valuable as recording an attempt 
of the Liverpgol Corporation, who control the water supply of 
the city, to esfablish a system of power distribution by means of 
th@ ordinfry mains® The Liverpool water supply 1s ciel 
- IMteresting at the presegt time from the fact that the Vyrnwy 
te, a Werks and gomnections are all but complete When this system 
e 1g in operation the Liverpool mains will carry @ pressure of 
water obtained by a natural head, due to the source of supply 
being ın the higher land of North Wales At present there are 
1n active duty, 1n connection with the Liverpool Water-wo.ks, 
some fine examples of veteran pumping-engines There 's a 
. Cogush engine and boiler erected at the Windsor station in 
= 1840 , a rank engine made in 1837, and aefine old Cornish 
** © pumping-engine and boule: made by the celebrated firm of 
s Harvey and Co, of Hayle, in Cornwall The cylinder of the 
latter 1s 5@ inches in diameter, with a 9-foot stroke, and 1s steam- 
jacketed The pufhp 1s 174 incheg in diameter by 8 feet 9 
“inches stroke The average boiler pressure 1s 35 pounds per 
square inch Since this engine began its cmeer ıt has hited 
. 18,854 million foot-tons of water By a recent trial its duty 
was found to be 55 7 millionsof foot-pounds percwt ofcoal The 
indicated horse-power 1s about 86 The figures serve to show 
that, in spite of higher ptessures and quicker piston-speeds, now 
so much talked of, not so much advance has been made in the 
economy of big engines as one might be led to suppose fiom*the 
efforts that arg made to introduce three and four stage com- 
pounding, and the virtues th&t are attributed to it The 
average rate of water supply of Liverpool per headyper day is 
about 244 gallons, and the water is distributed on the constant 
service system Mr P Howden’s figares as % cost of various 
systems of power supply are valuable, but they woufd have been 
rendered still more so had he taken the further trouble of intro- 
=~ ducing a mage orderly sygtem of classification, and had he 
given, m one o two instances, fuller information as to the 
elements upon which he had based his calculations However, 








d 
of energy In Nev York a few mogths ago an effort was made 
to solve the problem of power dis#ibution bà 
in a gigantic battery of boilers in one central statión, and 
running the steam pipes all over the city, so that one had only 
to open a valy and the steam engine could be started forth- 
w.th The scheme was not altogether asucBess After a very 
skort tyme New Yorkers were disagreeably surprised by 
artificial geysers angl mud fountains springing up @n the piddle 
of some of the most frequented thproughfaies 
was raised, and for sometime it seemed as if popular indigna- 
tion would compel the company to stop then wow: We 
believe, however, that there have been improvements lately, but 
it does not seem probable that steam, conveyed in pipes will be 
the means by which powe: distribution will find xs solu- 
tion in England Compw&sed air possesses strong advo- 
cates, and in Pans the Popp system, originally devised 
simply for workmg clocks from a common cenzre, has 
proved a succes§ In England, however, we have the 
recent failure at Birmingham, where much money has 
been spent and many disappointments caused by an en- 
deavour to supply compressed an for power puposes m 
tne city, which, perhaps, of all others m the world, cffers the 
most promising field for such an enterprise The Hydraulic 
Power Company has proved a success in London, and its ramı- 
fications extend over a wider area than most people .magine , 
but here, we think, the enterprise finds by far its greatest outlet 
simply in working elevators and lifts The gas companies are 
the largest distributors of power Perhaps the keenes~ struggle 
for lighting and supplying domestic power will be between gas 
and electricity The latter has the advantage, from a power 
point of view, that the motor 1s clean, compact, odoutless, and 
comparatively noiseless There ıs no denying that the gas-engine 
1s not a pleasant neighbour It 1s also difficult to start, and re- 
quires a large water supply , ıt smells badly, and makes a noise 
On the other hand, ıt 1s far cheaper than electricity Mr Parry, 
ın his paper, gives an instance of a gas engine workirg a hoist 
‘n Liverpool at the cost of one-third of a penny per indicated 
horse power per hour, and this we should not class as a low 
figue by any means, whilst Sir James Douglass statec that the 
charge made for the same unit of power by the Liverpool Electric 
Supply Company was 5¢ per hour There is one other source 
of power which ıs yet in its extreme infancy, but of which, we 
think, much will be heaid before long hat 1s the o1l-engine 
It cannot be brought into the category of power distributions 
however, as each motor of this kind must work on its own 
bottom For country districts and isolated positions, at any rate, 
it offers great promise, and will assuredly take a prom.nent posi- 
tion when the mechanical details have been brought to a higher 
state of perfection The chief interest m Mi Party’s paper 
centres in the tables giving figures as to cost These may be 
briefly Simmed up in the statement that when water at high 
pressure (700 pounds) can be bought for 5s per thousand gal- 
lons, wate: power at average dowestic pressure (50 to "o pounds) 
cannot compete with it Whether high pressure water will be 
able to beat electricity and gas 1s a problem the solution of 
which 1s hidden im the future, and doubtless all tne systems 
mentioned have advantages peculiar to them which would give 
each in turn the preference under given conditions Hydraulic 
distribution has a great pomt in its favour when the exhaust- 
water can be used for othe: purposes 

The disposal of blast-fuinace slag would not appeqy a very m- 
teresting question to the unimitiated, but it 15 really a very 
important matter In Gr@at Britain the 1ron-mas:ers of the 
country produce annually 12,000,000 tons of ths alẹ but 
unused material Itis the refuse of iron smelting, and 1t may 


we must not look our gift horse too curiously i the mouth, and | be added that this annual supply of waste mater adsorbs, and 


> any information on pne of the great problems of the hour— 
common power supply from central stations—is to be mace the 

most of at present No doubt cwilization has Jagged behind 

3 somewhat ın this gespect Power “laid on” in our houses 

. might be as much a matter of course as the bringing of gas and 
water to us by automatic means, and doubtless this would do 
something towards solving that other great problem of the hour 
—and most other hours—the domestic servant problem At 
pe nearly all large buildings in London, and still more so 

7 America, have a fairly large power installatidtin their base- 
ments The number of steam boilers that are hidden away 

* apong the foundations of large hotels, clubs, and stacks of 
ofices would surprise many people not familiar with these 

All this involves some waste of 100m and some waste 
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radiates uselessly into space, heat units which require for their 
production 653,000 tous of coal A very small part of this slag 
1s apphed to any useful end, by far the gteater quantity of ıt 
simply cumbers the giound, or necessitates the spenctnggof large 
sums in carrying 1t out to sea Of course, iron cannot be made 
without producing slag To smelt the ore limestore has to be 
used ın order to separate the various impurities with whigh it 1s 
blended In this way the slag 1s produced, and the purer metal 
1s obtained Mr Hawdon has devised a machine 3y Which he 
claims to have facilitated the removal and ifulization of the slag 

In generaé principle ıt 1s not altogeelfe: novel, but ıt possesses 
some features which, its inventor claims, renuer its working a 
success, whereas failpre has hitherto accompanied such efforts 

In the blast fuinace the molten slag separates fory molten 
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ronga consequgnce of thegdifference in sptcific gravity of the 
two When the furnace 1s fapped, the iron runs off to the pig- 
bed to be cast into the well-known form The slag is usually run 
ito boxes, which are mounted on wheels The passon for big- 
ness Which in the present day characterizes nearlygall engineering 
operations of this*nature, has extended to slag handling, so that 
a box will sometimes hold as mucheas four tons of slagg When 
the mass 1s Sufficiently cool to stand alone the sides of the 
mould are lifted off by a crage, and the bogie 1s drawn away to 
the “tp,” er ‘ slag mountain,” by locomotive As the 
land caweied by the “tip” ıs ften very valuable, in some 
localities being worth as much as £1000 per acre, 1t 1s desirable 
for this reason alone that the slag should be dealt with m some 
other way When“he iron works*have a sea outlet, the slag 1s 
often taken away m vessels cofistructed for the purpose, and 
dropped an deep water The difficulty here ıs that tne big 
lumps, or ‘‘slag-balls,” are difficultto handle To lower them 
gently into the barge 1s too costly, and if tltey are shot :n they 
are likely to start the rivetting © Hand-breahing was, therefore, 
had recourse to—a tedious and costly process In order to 
overcome this difficulty, an ingenious plan, known as the ary core 
ystem, has been devised A hollow tron casting was placed so 
that the slag would flow round it when run inthe mould = This 
was done so that the slag in cooling would contract round 
the casting and break up into pieces small enongh to be tipped 
into the barge without injury to the plates and rivetting Mi 
Hawdon has not found this method to be successful, but it 1s 
stated that others have followed the plan with advantage In 
America a method known as ‘‘slopping” 1s used, and un- 
doubtedly with success The molten slag 1s run on to a surface, 
and a large but comparatively thin cahe 1s so obtained When 
this layer 1s suffictently cool, another 1s formed above it, and 
then other layers, so that the whole forms a stratified mass, with 
planes of demarcation between Such a body is broken up with 
comparative ease Sometimes the slag ıs taken away m the 
molten state in “boats” which are simply tanks on wheels 
It is then poured away, leaving a problem for the engineers, and 
perhaps the geologists, of future generations to solve There 
have been other methods of dealing with slag, but these we 
have not space to describe Mr David Joy, a well-known 
mechanical engineer, took the matter up about twenty years ago, 
and spent a year or two upon the problem Some of the devices 
he originated were extremely ingenious, but for reasons of a com# 
mercial nature, his efforts were not continued There are some 
uses for furnace slag It 1s made into bricks, ıt 1s drawn into 
slag-wool, ıt 1s made into cement, and 1s broken up for ballast ng 
railways, pitching streams, or, when made into concrete, for 
harbour and breakwater works In spite of these uses, the gieat 
bulk of the 12,000,000 tons produced each year has to be 
tipped to waste, and the disposal of this useless by product 1s no 
small part of the 1ron-master’s expense in running his forks It 
is to aid this that the apparatus before referred to has been 
devised by Mr Hawdon Jt consists manly of two large 
pulleys, over which there runs an endless chain or a metal belt 
The pulleys are mounted on horizontal shafts, parallel to each 
other, and placed in the same houzontal plane ‘Ihe pulleys 
are driven by a steam-engine, and the chain 1s made to travel m 
this way The latter 1s composed of solidsbar links, joined py 
pins, and on itis mounted a continuous series of shallow pans 
ortrays At one end of the apparatus the stream of molten slag 
1s directed into the pans, andy as the chain 1s moving continuously, 
each pan carries off a part of the material The pans overhang, 
so that the metal will not spill onto the inks Between the 
twoepulleys there 1s placed a large flat tank filled with water, and 
this 1s so arranged that the upper pait of the endless traveiling® 
chain or belt gips into the water, the sag of the belt bemg 
sufficient for the purpose There are guide rollers, but these are 
details which may be neglected in our explanation of principles 
The slag flows int the trays just before thee dip into the water, 
so thawte molten metal 1s at once rapidly cooled This has 
the effect of craching the pieces so much that when they fall out 
of the trays—which they naturally do when the belt turns over 
the farther pulley—rnto the barge or waggon, they are broken mto 
convenient sized fragments Mı Hawdon claims that by this 
syste a very large saving 1s effected in transporting slag, anda 
material of some cdmmercial value is obtamed, the pieces being 
of suitable size for railway ballast or concrete mining From 
what we hear of the apparatus ıt appears to doits work well so far 
The summer meeting of the Institution will be held this year 


et Porjgmouth, on [uly 26 and three following days 
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THE ELECTRICAL EXHIBITION . 


e 
ON Saturday evening lag the LordeMay# and the Lady 
Mayoress, accpmpanied by Mr Sheriff tager, Mi , Sherif 
Foster, Su John Monckton, and many others, went to the 
Crystal Palace to mspect the Electuicat &xbfibition After their 
walk 1ound, which lasted about an houg and a half, tle visitdfs J 
were enteitained at dinner m the large salcon off the south 
transept Among the company wêre the, Attorney-Genezal, 
Sir Robert Rawlinson, Sir Frederick Abel, ¥ R § , Proh W E 
Ayrton, F RS, Major-General Webber, Prof W Crookes, 
FRS, Mr Tesla, Mr W H Preece, FRS, Sr James N 
Douglass, ERS, Majoi-General Festing,® F RS, .Dr 
Hopkinson, FRS, Mr A Siemens, Prof Kennedy, Prof 
Forbes, Piof Robinson, Prof Perry, Prof Htghes, and Prof. 
Suvanus Thompson, F R S Inthe unavoidabh: absence of the 
Chairman of the Crystal Palace Company, the Hon D, J. 
Monson, the chair was taken by the Depuw-Chafrman, Mr G 1 
Rait After the usual loyal toasts, the Lord Mayor propdsed 
“Success to the Exhibition ” In doing so hê said there was , 
sufficient evidence to warrant him ın predicting that the Exhib.tion 
would prove a very great success He recollected how, ten years 
ago, the electric light occupied the minds of many people, and how 
at that time the ght had what proved tobe avery bad start The , 
light was then undertaken more asa speculation. This checked 
for a time electtical enterprise, hough, ın his opinion, it had 
done no great or permanent harm He admutted, “vith some, 
degree of shame, that in the City of London they had been very 
slow to move in the matter It was possible that they might 
have hesitated to commit themselves to some appliance ghat 
might have been changed on the morrow They were, however, 
1n favour of the electric light, and the City had been handed 
over to the new hghting, which in a short tin wduld be an 
&ccomplished fact . . . 

Dr Hopkinson, in giving “ etek Science and Industry,” 
remathed that the reaction between these two.had been very 
imate ,e > P 

Prof Ayrton, President of the Institute of Electrital ” 
Engineers, who responded, said that 1t was impossible to imagine 
what progress would be made in electricity in anotheg ten yeais 
At present two conductors were necessary for every electric 
tramcar (laughter) ‘They had anticipated his joke (1enewed 
laughte:) Ong conductor took the current, whilg the Other 
took the current coin (laughte:) It might be that in ten years, 
street lamps would be no longe necessary, as vacuum tubes 
would be used for walking-sticks (laughte:) The smoke plague 
and fog would no longer trouble us, for there would be no coal 
fires when we could bask in the rays of the electric field, 1epose 
1n the genial waimth of an equipotential suface, and put our 
feet on a fender composed of houzontal Imes of force (loud 
laughter) One suggestion he would make—that the electric * 
light might be introduced into that 100m, for the warmth they 
had borne duning the dinne: had been surpassed only by the 
warmth of then reception by the Directors of the Crystal Palace 
(laughter) Z 

Mr R E Crompton, President of the Electuical Section of 
the London Chamber of Commerce, also responted 

Mr E Clark proposed “lhe Health of the Honorary Council 
and Confinittees of the Exhibiuon ” t 

Sır F Abe in iesponding, declared that we were on the 
thieshold @ gieat advances in our knowledge of electricity and 
us applications ° 2 ca 

Mr H Preece also responded, and congratulated the 
promoters of the Exhibition upon the fact that they had brought 
to bear upon the present position of electrical science a fierce 
and an imparual criticism : 

Mr Tesla acknowledged some compliments paid to himin the 
course of the evening 

Sir James Douglass gawe “The Crystal Palace Company,” 


and the Chau man responded 
. 
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Assistant Supermtendent of the Museum of Zoology, has been ° 


appointed Demonstrator in Animal Morpho'ogy, iu place of 
My S F Harmer 2 
Mr Alexander Scott, of Trinity College, has been appointed 
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Demonstrator t Prof Dewar The gracefor establishing the 
office was opposed, but emried by 46 votes to 70 
.eProf Slacahfer has been appomted Chairman of the Ex- 
* aminers for the Natural Sciences Tripos in the present year 
The Fitzwilliam Museum Syndicate report that the catalogue 
‘e of the Egyptign Collection, prepared by Di Budge, is now 
ready for printing, and will forthwith be published 





ace ~~ 
s . 
Eoo ogi SCIENTIFIC SERIALS 
: THE Amsler Meteorological Journal for December last 


contains six memorial articles upon the work of the late Prof 
W „Ferrel, read’ at a meeting of the New England Meteoro 
logical Society in October last Prof W M _ Davis states 
e that Ferrel’s view of the general circulation of the atmosphere 
ts now accepted in its essential features by most meteorologists , 
and were ıt not for the silence regarding tt on the part of some 
of the British school, ıt would be regarded as universally 

- acceptable Bah in Great Britain it finds little recognition, 
‘unfortunately, Prof Davis thinks, for the advance of the 
science in this country The“essental part of Ferrel’s theory, 
‘first statef in 1859, ıs that an equatorial-polar convectional 
circulation on a rotating earth must consist chiefly of obhque 
winds from a western quarter, with high velocities nearly at 
night angles to the giadients, and that the imtial high pressme 
about the poles, due to low temperature, will be reversed to low 
pressuie by the excessive centrifugal force of the whirling winds, 
thus leaving a B¥lt of high pressure near the tropics He diaws 

a sb% p conflast betweén the general circulation and the cyclonic 
circulation Both are cycjpnic, inasmuch as they whirl, but one 
+. haga cold cengre, and the other a warm one —H Helm 
* ,’Cigyttn contributes an article on the verification saf weather 
ferecasts Among the elements to be considered he includes (1) 

the kind of phenomenon, eg cloud, rain, &c , (2) the time 

of occurrerce , (3) the duration of the phenomenon, (4) the 
intensity, (5) the length of time in advance that the phenomenon 

is predicted He also describes the methods of verification 

* adopted ın some countries —Cold waves, by Dy A Woerkof 
ee Fhe object of the paper is to disprove Prof. Russell’s theory 
e , that cold waves are not due chiefly to radiation from the ground, 
but to extreme cooling of the upper ar Dr Woeikof shows 
from observations froh various sourcesgthat the cold waves are 
céitainly due to radiation, not necessarily at the place where the 

cold is felt, but at a distance—in the United States to the north- 

, west, in Europe to the north-east 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, January 21 ®~‘‘ On the Mechanism of the 
Closure of the Larynx a Prelimmary Communication” By 
*T P Anderson Stuart, M D , Professor of Physiology, Univer- 

sity of Sydney, Australia $ ° 
The epiglottis having been displaced from its tim&honoured 
functi8n of closing the larynx asa lil, the paper proceeds to show 
~way how after all the larynx zs closed Briefly, the closure fs effected 
by, on the one hand, a folding up of the margins of the entrance 
and an obliteration of the channel of the vestibule from the 
entrance downwards to the level of the glottis, and, on the other 
+» hand, by the well-known movement upwards and forwards of 
the entire larynx against the base of the tongue—the lower part 
of the epiglotus intervening, but takmg no active part in the 
process The obseivations, &c, were made as follows (1) on 
a man who has a large hole in the side of the neck, a result of 
an operation for epitheliéma, through which deglutition, simple 
. closure of the larynx, gc , can be observed pioceeding in a mam- 
festly perfectly normal manner, (2) on healthy persons ex- 
amıned by the laryngoscope by the author and by two professed 
*larngoscopists , (3) experiments on the differ@m classes of 
` animals , (4) the anatomy and comparative anatomy of tne 
* parts, (5) the clinical and post-mortem records of morkd 
* conditions à 
When simple closuie 1s to be effected in man, the arytenoid 
cartilages, inclosed in the mucous membrane, (1) are rotated, 
so that thg vocal processes (eventually) come into apposition , 
(2) glide forwards on the cricoid articular surface, so that the 
posterior broad part of their articular surface comes to rest on 
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the cricoid”, (3) approach each other, so that their inner efaces 
are, in part al Rast, in contact , (4) fold forwerds at the crico- 
arytenoid joint, so that ther ips come mto contact with the 
lower part of the epiglottis ° Ar the same time thegaryepiglottic 
folds become tense, "pulling inwards the laferal margins éf the 
epiglottis, and so deepening 1s-groBve togreceive the tips of the 
arytenoids and the SafftouPian cartilages Thus the entiance 
assumes the form of a squat T-shaped fissure, its transverse 
mb bounded ın front by the epiglottis, behind by the “ary- 
epigiottic folds, and its vertwea. or antero p@sterior or mesial—~ 
the more primitive—limb by the arytenoid cartilages The head 
of the T 1s curved concave backwards and us stem 1s short A 
slight movement of the entire larynx upwards and forwards takes 
place—not nearly go much as in deglutition The epiglottis 
does not actzvely move, aud .n deglutition, for instance, the 
bolus ıs seen to glide over ts laryngeal surface, its lingual 
surface being closely pressed against the dorsum of the tonghe 
But all animals aie not alike, and too little account has been 
taken of differences in the anatomy of the parts, these carrying 
with them, as they do, differences in their physiology The 
foregoing account applies only where, as in man, the arytenoids 
are long and narrow where they are high and broad they 
move more bodily forwards, and where they are low and narrow, 
ze small, neither folding nor movement forwards would 
suffice to close the orifice, and there the lower part of the 
epiglottis ıs permanently bent backwards, so that the contact of 
the aryt@noids with the frort wall of the laryngeal cavity 1s 
effected with a minimum of movement of the arytenoids and the 
true vocal eords ate, as ıt were, under cover of a soit of hood 
formed by the epiglottis “he exact behaviour of the distal 
portion of the epiglottis varies , so does the value of the move- 
ment upwards and forwards of the entire larynx, even in indi- 
viduals of the same species The arytenoids in their mucuous 
membrane thus foom a valve which, when it stands backwards, 
closes the food-channel ané drafts the an forwards into the 
laryna, and when it les forwards in deglutition closes the air 
channel and opens the fœd-channel The external thyro- 
Si ytenoid muscles with the transverse arytenoid muscle, aie the 
agents by which the before-mentioned four movements of the 
arytenoid cartilages are brought about The aryepiglottic 
1auscles tense the edge of the aryepiglottic fold, and cross to the 
base of the opposite arytenoid carulage to avert the tendency 
they would otherwise have to pull asunder the arytenoids’ tips 
As worked out in the paper, if 1s seen that a very large number 
of details in the anatomy of the larynx receive an adequate 
explanation by this account of the closure of the larynx, e g the 
detailed anatomy of the muscles just mentioned, the sacculus, 
the structure of the false cord, the crico-arytenoid joint, its 
surfaces and ligaments, the anatomy of the larynx and its cavity 
in the different classes of animf@ls, the ephithelial lining the 
cavity, &¢ 

tt Birds are eatremely instructive m this connection Here 
the vocal function 1s entireryemoved from the larynx, so that 
the larynx has for its sole office the guarding of the entrance of 
the trachea Inspectién and experiment show the entrance to 
be closed by the arytenotd cartilages, or bones, and the thyro- 
arytenoid muscles Since this is their function in Birds (and 
the same applies to Tortoises, Lizards, Reptiles, Frog® &c ) 1s 
it not all the more hkely to be at least a function in Mammals?” 

The plane of the larynx-at the level of the glottis conespopds 
go the larynx in its more Srimitive forms—linear when closed, 
lozenge-shaped when opez, bounded exclusively by cartilage and 
muscle In man the voca! function has been sifperadded all 
that hes above the level af the glottis has been built on that 
level, and the vibiating pioperty has heene got at a physio- 
logically cheaper rate through fibrous than through ,mus- 
cular tissue For details we must refer to the paper in the 
Proceedings 

January 28 —‘' Note on some Specimens of Rock which bave 
been exposed to High Temperatures” By Prof T G Bonney, 
DSc, LLD,FRS 5 

The first described were two specimens of the mucrogranite 
of Threlkelé (Keswick) : the effect of Isd&ting (probably to about 
zoco” F) had been ta melt down the felspathic and the 
micaceous constituents, cracking, but nol matertally affecting, 
the quartz Neat, in overburnt brick (composed mainly gf dis- 
integrated granite) from Les Talbots (GuernseyPsimilar effects 
partial melting of larger fragments of felspar ın one case twin 
planes could be traced within the melted part Thirdly, five 


specimens of melted basalt from®Rowley Regis Four of theses 
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were gasses (one with spherulites), the fifth eahibited skeletal 
crystals of felspai wgh a petuhar giouping, rarely ak imperfectly 
seen in naturally-cooled: basalts With these were compared 
two specimens of magma-basalts, obtfined by the authdér from 
ethe Rowley mass, which exhibited a very different structure 
The author suggested that thi® difference might be due to the 
absence of water from the artificially melt@d rock, which might 
also accofint fo. the rarity of tachyhtes in nature 


February 4-~‘ On the Mechanical Stretching of Liquids 
an Experimental Det®mination of tie Volume-Extensibility of 
Ethyl Alcohol” By A M Woftdington, MA Communi 
cated by Pxof Poynting, FRS 

‘After adverting to the three known methods of subjecting a 
liquid to tension, viz (1) the method of the inverted barometer, 
(u ) the centrifugal method devised by Osborne Reynolds, (im ) 
the method of cooling discovered in 185@ by Berthelot, and 
pomting out that the first two afford means of measuring stress 
but not strain, while the third gives a measure of strain but not 
stress, the author proceeds to describe the manner in which he 
had used the method of Beithelot in combination with a new 
mode of determining the stress, and had succeeded in obtamring 
simultaneous measures of tensile stress and stiain for ethyl 
alcohol up to a tension of more than 17 atmospheies, or 255 
pounds per square inch 

The liquid, deprived of air by prolonged boiling, 1s sealed in 
a strong glass vessel, which it almost fills at a particular tem- 
perature, the residual space being occupied only by vapour 
On raising the temperature, the liquid expands and fills the 
whole On now lowering the temperature, the liquid 1s pre- 
vented from contracting by its adhesion to the walls of the 
vessels, and remains distended, still fillmg the whole and exert- 
ing an inward pull on the walls of the vessel The tension 
exerted ıs measured by means of the change ın capacity of the 
ellipsoidal bulb of a thermomete: sealed into the vessel and 
called the ‘‘tonometer” This bulb becomes slightly more 
spherical, and therefore more capacious, under the pull of the 
liquid, and the mercury in the tonometer-stem falls The 
tension corresponding to the fall 1s previously determined from 
observation of the rise produced by an equal pressure applied 
ever the same surface 

The hqud is caused at any desired instant to let go tts hold 
and spring back to the unstretched volume corresponding to its 
temperatuie and to its saturated vapom pressure, by heating for 
a moment, by means of an electric current, a fine platinum 
wire passing transversely through the capillary tube that forms 
pait of the vessel The space left vacant in the tube repiesents 
the apparent extension unconnected for the yielding of the glass 
vessel 

The measures obtained shoy that, within the Inmts of 
observational error, the stress and this appaient suam are 
ploportional up to the highest tension reached (17 atmo- 
spheres), but, since the small yielding of the neaily rigid glass 
vessel must itself be proportional to “the stress, it follows that 
the stress and absolute strain aie proportional 

By subjecting the liquid to a pressure of twelve atmospheres 
an the same vessel, 1t was found that the apparent compressibility 
was the sawe as the apparenteextensibility, whence it 1s deduced 
that between pressures of + 12 and — 17 atmospheres the 
absolute coefficient of elasticity 1s,gwithin the limits of observa- 
tionaè erior, constant Its actual value is best obtained by 
observations of compressibility 

The paper qoncludes with a description and explanation 
of a peculiar phenomenon of adhesion between two solids 
m contact when immeised in a liquid that is subjected to 
tension bd 


© 

Physical Society, January 22 —Prof O J Lodge, FRS, 
Vice-President, in the char —Piof G F Fitzgerald, FRS, 
read g paper on the driving of electromagnetic vibrations by 
electromagnetic and electiostatic engines The author pointed 
out that as the electromagnetic vibrations set up by Leyden 
jar or condenser dsschaiges die out very rapidly, it was very 
desirable to obtain someeans whereby the vibratiogs could be 
maintained continuously Comparing such vibrations with those 
of sound, he said the jar discharges were analogous to the tran- 
sient soynd produced by suddenly taking @ cork out of a bottle , 
“vhat was now required was to obtain a continuous electromag- 
netic vibration analogous to the sound produced by blowing 
acro% the top of a bottle-neck In other Words, some form of 
electric whistle or organ-pipe wa® required These considera- 
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tions igd him to try whether electromaghetic vf@ratrons vould 
be maintained by using a discharging cigqut part of which was 
divided into two branches, and placing between ghese branches, 
a secondary cnemit turned to respond to @he primary discharge 
This did not prove successful, on accougt of there being nothing 
analogous to the eddies produced near an org@-pipe shit The 
analogy could, he thought, be made more complet’ by utthzing 
the magnetic force of the secondary to direct the primary cur- 
rent first into one of the two branches and then nto the other 
If spark gaps be put between two adjacent ends of the branches 
and the main wire, then the magnetic effect ofthe secondary, 
current should cause the spark to take the twaypossible paths 
alternately — Klectuically-diiven tuning-forks and vibrating 
spirals were cases in which magnetic forces set,up vibrations, 
but here the fiequency depended on the fnoperties of matter, 
and not on electrical resonance The frequengy &f delicate 
reeds could, however, be controlled by 1esonance cavities with 
which they were connected, and he saw no reason why the same 
action could not be imitated electromagnetically, using an elec- * 
tric spark as the reed Referring *o the properties of iron in 
connection with electromagnetic vibrations, he pointed out that 
a prism of steel 1 millimetre long gad a period of longitudinal 
vibration of about one-millionth of a second, and, as this was 


comparable with the rates of electromagnetic vibations, the * 


immense damping effect which iron had on such vibrations 
might be due to the setting up of sound vibrations ın the mate- 
rial Other methods of driving electromagnetic,vibrations hàd 
suggested themselves in the shape of series dynamos o1 alter- « 
nators The polauty of a series dynamo drivigg a magnetic 
metor would, under certain circumstances, reverse periodically, 
and thus set up an oscillatory current in “the circuit® Simffar 


effects can be got from series dynamow charging cells or con- . 


densers In an experiment made two weeks beforegyvith Plager 
cels and atGiamme dynamo, reversals occurred every fifteen 
seconds Greater fiequencies might be eapected with con- 
denser, The latter case he had worked out theoretically 
He had also ted eaperiments with Leyden jars and #dynamo, 
but got no result This might have been expected, for the cal- 
culated frequency was such as would prevent the currents gnd . 
the magnetism p@netiating more than skin deep Od&lling tne 
quantity of electricity on the condenser Q, the differential equa- * 
tion ‘for a dynamo of inductance L, and resistance 7, and a 
condenser of capacity x 1s 
LQ+9Q+2= 
x 


LQ+(7-L)Q+2=0 


® 
LQ, 


OL 


Ld 
If L be = 0, the solution of the équation 1s 
» 


Q= Qu Ë cosan, . 
and the rate of deg'adation of awplitude depends on the factor 
2 
e -7f 


€ 


e 

If, howevei@L be greatér than 7, the exponent of e becomes +, 
and hence Q woul go on increasing until limited by the sagura- 
tion of the@iron or the increa%ed resistance of the conductors 
due to heating A dynamo withoat iron, provided one could 


@ be made to run fast enough to send a ceutrent through itself, 


would be hkely to give the desired effect ¢ The author thought 
that by making such a dynamo large enough and its armature 
very long, ıt would be possible to get a f@equency of about one 
million Electrostatic maghines seem, however, to oe more 
promising driving agents Like series dynamos, their polarity 
depends on the initial charge, and can þe easily reversed 
Hitherto such machines have been ineffigent mainly on account 
of the sparking in them, but Maxwell had shown how this 
could be obviated There was the san kind of difference 
between electromagnetic and electrostatic machines as between 
Hero’s enging and the modern pressure engine Like modemgi 
engines electrostatic machines Worked by varying capacity, but 
the effect of this variation 1n electrostatic machines was only to 
vary the frequency and not the rate of degradation From ehe 
fact that electrostatic multıphers could be driven by alternating 
currents, he thought they might be made to duve alternating 
@irrents elf magnetic currents could be obtained, then electro- 
staic engines would easily be produced In conclufion, the 
author described a modified electrostatic multiplier which he 
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hel. ved offered a feasible solgtion of the problem In this 
machine the eglleatgs were supposed joined to the ends of the 
vibrating cirggut, ang would therefore become + and — alter- 
nately Inductors and brushes were to@be so atrangedgthar an 
insulating cylinder taming between them should have many + 

“and -$ chargts distributed alternately round its periphery B 
suitable adjustment Phese charges could be collected at the 
proper instants so as to@keep up the vibration —-The chairman, 

rof, Lodgg, said the paper was very suggestive and full of m- 
teresting points The subject of electromagnetic vibiations was 
attracting great attention in America in connection with the 
manufactureof light Hertz’s oscillations die out too soon to 
be satisfactory, for their duration iarely exceeds a thousandth 

+ part ofthe interval between consecutive discharges The theory 
of dymamosmfarging condensers he considered extremely 1n- 
teresting, and thought the fact that the damping facto” could be 
changed in sign myst have tremendous consequences —Dr 
% Sumpner asked a question about a method of doubling 
frequency ofpalternation recently described by Mr Trouton, 
m which the armature of one alternator excites the 
fields of a similar machine Mr Trouton had sad 
that after once doubling the frequency it was not 
possible to go on domg so He (Di 
that by ad@ing other machines the frequency could be 
still further increased, and @ave a proof of the fact In reply, 
Prof Futzgerald said that adding another machine incieased the 
frequency by a given amount and did not double the preceding 
one Hence to increase the frequency a thousand-fold, a 
thousand machines would be required, and on this account Mr 
Trouton considered ıt impracticable Prof S P Thompson 
thought the pape: very suggestive, and the acoustic analogies 
very imeres@ng Melde’s apparatus was an instance of doubling 
ər halvigg a frequepcy On reading the title of the pape he 
had expected hearing of a method of maintaining electromag 
netic vibrations by givfng occasional impulses in some such way 


¢ “wethat wewhich a tumng-fork could be kept vibrating by allow- 


*ing the hammer of a trembling bell to knock agaist it There 
was another method of intensifying electric oscillations which he 
had only seen mentioned in a patent specification by Sir W 
Siemens, who suggested using a senes dynamo with a telegiapa 
cable to augment the signalling currents On th. subject cf 

#nless dynamos he (Prof Thompson) desued further mfoima; 
tion ome years ago he nad made calculafions ard foand the 
speed at which they would require to run was so enormous as to 
be beyond the range of engineering possibility Mr C V 
Boys, .eferrmg tg the authors suggestion of using an electr.c 
spark with alternate paths to maMttain vibration, said that he 
had tried whether an oscillatory spaik was displaced by a mag- 
netic field, but the displacement, even when photographed by a 
revolving mirror, was barely appreciable Prof Perry asked for 
an explanation of the term ‘skin-deep magnetism’ He was 
not previously aware,that Sir W Siemens had desciibed a 
method of improving cable signalling by using a series dynamo 
He himself had patented a somewhat similar arrangement He 
had also made a dynamo without iron, but had not got it to 
work In feply to Prof Pegy the author of the paper said that 
in electromagnetic vibrations the magnetic force alternates so 
rapidly that ıt could not penetrate far into the fieldanagnet of a 
dynamo before ıt ıs reversed , hence the magnetism would only 
beskin-deep Dr Burton suggested that a cagnmutator with 
neany-segments, something like that used by Mr Gordon in his 


researches on specific inductiv® capacity, might pessibly be em-* 


ployed for ‘producing high frequencies —A communication on 
supplementary cofours, by Prof $ P Thompson, F RS, wes 
postponed s 


Entomologie Society, January 27 -~The fifty-ninth 
annual meeting, which had been adjourned fiom the zoth mst. 
on account of the death of H R H the Duke of Clarence — 
Mr F DuCane Godman, F R § , Prestdent, in the chair —~An 
abstract of the Preasurer’s accounts, showing a good balance in 
the Society’s favouf, having been read by one of the Auduors, 
the Secretary, H Goss, read the Report of the Council 
It was then announced that the following gentlemen had seen 
elected as Officers and Council for 1892 —President Mr 
Mr Robert 

McLachlan, FR S Secretaries Mr Herbert Goss and the 

Rev Canon Fowle: Librarian Mr George C Champion 
“And as other Members of the Counal Mr C G Barrett, 

Mr Herbert Drace, Captain Henry J Elwes, Prof Raphael 

Meldola, F RS, Mr Edward B Poulton, F R S, Dr David 
. « 
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Sharp, F R S , Colonel Charles Mvinhoe, agd the Right Hor 
Lord Walsingham, FRS It was also @nnounced that the 
President would appoint Captain Elwes, Dı Sharp, and Lord 
Walsingham, Vice-Presidents for the session 1892-93 —The 
President thn delivered an address ° Aftag alluding to the vast 
number of species of insects, and to the recent calculations of 
Dr Sharp and Lord Wafsingham as to the probable number of 
them as yet undescribed, he referred to the difficulty experienced 
in preparing a monograph of thé fauna of even a comparatively 
small part of the wAild,® g, Mexico and Centfal America, and 
certain small islands in the West Indian Archipéfago, upon 
which he, with a large number of competent assistants, Nad been 
engaged for many years The exvamingtion of the collections 
recently made in St Vinceyt, alone, had obliged him to search wy 
the whole of Europe and*®North Ameca fot specialists, and 
similar collections from Gienada were still untouthed in con- 
sequence of thenumber of workers being unequal to the de- 
mands upon their time He observed that the extent of the 
subject of entomology was so vast that nothing but a systematic 
and continuous effort to amass collections, work them ont, and 
preserve them, could place us in a position to proceed safely 
with the larger questions which followed the initial step of 
naming species and it would only be by the steady effort of 
our Museum officials, not only to work at the subject them- 
selves, but to enlist the aid of every available outside worker, 
that substantial progress could be made The President con- 
cluded by referring to the losses by death during the year of 
several Fellows of the Society and other entomologists, special 
mention being made of M André, the Duke of Devonshire, 
Mr @F Grut, Mr E W = Janson, Prof Felipe Poey, Sir 
William Macleay, Mr H Edwards, Mi Robert Gulo, and 
Dr J M J Af Tengstrom 


Geological Society, January 27 —Dr W. T Blanford, 
F RS, Vice-President, in the chair —The following communi- 
cations weie read —-On the hornblende schists, gneisses, and 
other crystalline 1ocks of Sark, by the Rey Edwin Hull and 
Prof T G Bonney, FRS The authors refer to Mi Hill’s 
paper, published in 1887, for a general description of the island 
They were led to examine Sark again in the hope that its rocks 
might afford some clue to the genesis of the hornblende-scnist 
of the Lizard They describe the structure, macroscopic and 
microscopic, of the various foliated 1ocks These are —(a) 
The basement gneiss, a slightly fohated, somewhat granitgid 
rock, probably of igneous origin, but with some abnormal en- 
vironment, and possibly intrusive into, instead of older than the 
rock which succeeds it (4) The hornblende-schists, almost 
identical with those of the Lizard, but in one case yet more 
distmetly banded (c) Banded gneisses, sometimes iather fine- 
giained, variably banded, quartzofelspathic layers alternating 
with #hose rich in biotite o1 occasionally hornblende Some of 
these gneisses resemble the “‘ granulitic group” of the Lizard, 
others recall certain of the less coarse, well-banded gneisses of 
Scotland, e g south of Aberdeen Sometimes they are much 
t gnarled” by subsequent earth-movements, by which, however, 
as arule, the crystalline rocks of the island do not appear to 
have been very seriouslf affected (¢) A very remarkable gioup, 
of local occurrence which exhibits great variety In some places 
large masses of a dark green hoinblende-rock aire bioken up and 
traversed by a pale red vein-gianite or aplite The former rock 
1s drawn out into irregular lentigles, elongated lumps, and finally 
streaks, and has been melted down locally into the aphte This 
then becomes a well banded biotite gneiss, which macroscopically 
and microscopically agrees with types which are commgn among 
the Archean rocks Sark therefore presents an example of the 
genesis of such a gneiss, and the authors are of opinion that 
probably all the above-named rocks are of*igneous origin, bu- 
became solid ultimately under somewhat abnormal conditions, 
to which the peculiar structures (whiche distinguish them from 
ordinary igneous 1ocks) are due They attribute thegbanding to 
the effect of fluxional movements, anterior to final consolidation, 
in a mass to some extent heterogeneous This hypothesis they 
consider may be applied to all gneisses or schists whigh exhibit 
similar structures—that 1s, to a considerable number (but by no 
means all) of the Archæan rocks The second pait of the paper 
consists of notes on some of the dykes and obviously intrusive 
igneoug rocks of the island Jnong these are four (new) 
dykes of ‘‘mica-tiap,” one of which exhibits a very remarkable 
‘“pisolitic”’ structure The variety of picrite described by Prof. 
Bonney ın 1889 (from a boulder in Port du Moulin) has als 
been discovered 22 set The reading of tlus paper Sas follows 
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@by a Mscussion, seach M&jq-General McMahon, Prof Judd, 
Mr Hudleston, Mr Barrow, the Rev Edwin Hill, and Prof 
Bonney took part —On the plutonic rocks of Garabal Hull and 
Meall Breac, by J R Dakyns and J J H geal, FRS 
(Communicated bye permission of the Dnector-General of the 
Geological Survey ) The plutonic yocks described occur in a 
complex formigg a belt of high ground south-west of Inverarnan 
*lhey Vary consideralfly in composition, and though gradual 
passages are sqgnetimes found “between more or less acid rocks, 
at other tymes the junction 1s shape “Che more acid are always 
found to Cut thiough the less acid when the two rocks are found 
1n juxtaposition, and fragments occuring 1n a rock are less ac d 
than the 1ock itself hough thus shewn to be of different ages, 
they must evidently be referred toegne geological period ‘Lhe 
first 1ocks to be formed were peridotites , then followed diorite, 
tonalite, granite, and eurite in order of increasing acidity The 
specific gravities, colours, and textures of the rocks are con- 
sidered, and a detailed account of the constituent minerals given 
The essential minerals aie arranged in the following order, based 
on their general distribution in the different types of rock 
olivine, pyroxene, hornblende, biotite, plagioclase, oi thoclase 
and quartz, microcline The following ıs the orde: in which 
the principal constituents commenced to form in the rocks 
iron ores, olivine, pyroxene, hornblende, biotite, plagioclase, 
orthoclase, microcline, and quartz The chemical composition 
of the rocks 1s discussed, data being furnished by a series of 
analyses made by Mr J H Player, and a diagrammatic 1epre- 
sentation of the molecular 1elations of the different bases and 
stlicats given The relations between mineralogical composition, 
chemical composition, and geological age are then consflered , 
and the following conclusions are reached —{1) That the various 
rocks have resulted from the differentiation of an ouiginally 
homogeneous magma (2) That the chronological sequence 
from peridotite to ewite 1s connected with the order of formation 
of minerals ın igneous magmas The paper was discussed by 
Dr Hatch, Prof Bonney, and Mr Barrow —North Itahan 
Bryozoa, Part II Cyclostomata, by Arthur Wm Waters 


Paris. 


Academy of Sciences, February 1 —M D’Abbadie in the 
chair —Note on a structure placed on the summit of Mont 
Blanc, by M J Janssen It will be remembered that, after 
failing to reach the rock through the snow on the top of Mont 
Blanc, M Janssen, last October, made some observations in a 
temporary hut for the purpose of testing whether it was displaced 
appreciably by the movement of the snow The observations 
failed to indicate any movement On January 2 the hut was 
visited by M Dunod, and some observations made in it at M 
Janssen’s request show that no change of place has occurred 
dung this interval of four months —Observations of so#ar spots 
and faculæ made with the Brunner equatorial (0 16 metre aper- 
ture) of Lyon Observatory during the latter half of 1891, by M 
Em Marchand (See Our Astronomical Column )—Temperate 
regions , local conditions of persistency of atmospheric currents , 
derived cunents, origin and translation of certam cyclonic 
movements, by M Marcel Brilloutm —On an extension of 
Sturm’s theorem, by M E Phragmén —Qn Laplace and La- 
voistel’s apparatus for measuring the linear expansion of solids, 
byM E Grimaux The author has come into the possession of 
some coppgr-plates drawn by Lavoisier in illustration of his 
method of determining the coefficient of linear expansion Pullg 
have been obtained fiom these plates and presented to the 
Academy —-On the compressibility of salme solutions, by M 
Henr: Gilbault —On electro-capillary phenomena, by M Gouy 
—On the optical determination of high temperatures, by M H Le 
Chateher  Sonfe experiments have been made with the idea of 
measming high temperatures by determiming the intensity of the 
radiations emitted by a pyrometer of platinum, or clay, or other 
materiag, When compared with the ight of a standard lamp The 
results obtained indicate that the method 1s a good one The 
principal difficulties, of course, depend upon the fact that the radia- 
tions emitted by an incandescent body are affected by conditions 
othe: than temperature M Le Chatelier, however, seems to 
have satisfactorily overcome these difficulties —On achromatism, 
by M A Broca—*Barium and strontium nitrides, by M 
Maquenne These mitridga are formed by the direct action of 
nitrogen at a red heat upon the metals obtained from amalgams 
formed by electrolysis The analyses given prove their composi- 
tion to he represented by N,Ba, and N,St% respectively They 
field ammonia onstreatment with water, and may be viewed as 
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metallic ammonias Barium mitrıde does not give ethyl bases $ 
when tieated with alcohol Jẹ reacts enewr@ticefly at a red heat 

with carbon monoxide, producing bariven cyamgle and oxide. 
Strongum nitude snħilarly yigids only a trace of strontium 
cyanide, the chief products being "the *oxide, carbonate . 
and caibon —Carbon chlorobromidesęe by M A ®Besson”-, 
(See Notes )—Action of metals on salts dissolved ın or- 
gamic liquids, by M Raoul Varet °Certay metals, able „to e 
precipitate others from their salts dissolved in water, lose this 
property when certam organic liquids are used as solvents 
This difference of action 1s due somewhat to the* water and 
somewhat to the formation of molecular compounds formed, by .' 
the umon of the products present —On monosodium manmte, , 
by M de ee —Transformation of sulphgtuhe intg sulplt- 
anilocarbamic acid in the animal economy, Nim Foi" s1le —+ 
Chemical study of the chlorophyll bodies of the pericarp of the 
grape, by M A Etard —Researches on ethe atlherence to the 
leaves of plants, and notably to the leaves of the potato,’of 
copper compounds used to prevent their disease, by M Amé e 
Gnaid —Development of the organe vibratzle of Composite 
Ascidie, by M A Pizon —On the locust (Schistocerca per e-s 
gına, Oliv ) and its changes of colour , rôle of the pigments in 
the phenomena of histolysis and histogenesis which accompany , 
the metamorphosis, by M Kunckel d’Herculais *-On the fom- . 
mencement and extinction of canfbial activity in trees, by M 
Emile Mer —Absolute surfaces and relative divisio&s of the . 
earth occupied by the principal geological groups, by General 
Alexis de Tilo The author states the relative surfaces, of 
each of the present continents, which existed in different geo- 
logical periods —-Investigation of the nature of ‘the waters and , 
mud of Lake Annecy, by M L Dupare 


..Å. 





e 

CONTENTS." PAGE 
The Vacant Chair of Astronomy at Cambraigg a : ~ 
The Cataldgue of Scientific Papers ByX 338° 
The Aneroidin Hypsometry ByH F B 339 
Wallers Human Physiology By Dr E H Stafling 340 
Our Book Shelf — 

“Bulletin of the New York Mathematical Sociedy ”* “yt” 


td 
Harnson ‘*Guideto the Exammations in Chemistry”? 342° * * 
Bausch ‘f Mampulation of the Microscope” 342 =«°8 ' 
Barrett-Hamılton ‘‘Farrow Birds” © 342z ' 
Letters to the Editor *— 
The Theory of Solutions —J W Rodger 342 
Arrow Poison —A Coppen Jones « 343 
The Implications of Science —Dr St George 
Mivart, FRS A . ©. 343 
The New Forest in Danger —Herbert Goss 343 
On the New Starin Auriga, ° 344 
Mr Tesla’s Lectures on Alternate Currents of High 
Potential and Frequency ByA WR ,G 345 


e 
Wave-Mogon Mode? (///ustrated) By F Cheshire 347 
The Science Museum and Gallery of British Arf at® 


South Kensington et a . 348 y” 

Notes s . 348 
Our Astronomical Column — ° 

Report of the U S Naval Observator 352 « 

Observations of Nebulg and Star-Clusters 352 

Solar Observations . 352 

Measures of the Nebula near Meropg 7 352 . 
Journeys inthe Pamırs and Adjacent Countries By 5 


Captain F E Younghusband 
The Institution of Mechanical Engineers 
The Electrical Exhibition ® i 


Oe 
aes 0 


University and Educational Intelligence 36 = 
Screntific Senals . . + 357 > 
Societies and Academies 357 


2 
1s to 
aoe > 








. Ld 
© A COLLECTION OF MEMOIRS ON PHYSICS 


° 


. 
- 


Collection de Mémorres relatifs & la Physique Publiés 
.” par La Société Française de Physique, tome 1-5 
3 (Paus, Gauthier-Villars ) 

‘AS j ançase de Physique in the volumes 
before us have imitiated a movement which cannot 

fail to be of the greatest service to students of physics 
They are publishing collections of memoirs on one sub- 


~ ject written by several authors, instead of following the 
e+ more usual plan of collecting the papers of one author 


on a variety of subjects There can, we think, be no 
questign as toewhich plan 1s of most service to the 
student The collected papers of one author must 
from the n@ture of the case be chiefly used as a work of 
reference, while the study of a collection of the most 
important memoirs ought to form an essential part of the 
reading of every advanced student of the’subject Now 
that the memorrs in which the foundations of the sciences 
of electrostatic or electromagnetism, and of investigations 
with the pendulum, are by the enterprise of the French 


-, Sogety so readjly accesSible, ıt 1s to be hoped that there 


“All 


a nfich greater development of the systematic 
study of the original memoirs than we are afraid prevails 
at present , 
Science, as Maxwell said, is most easily assimilated 
whengit is m the “nascent” condition, and, moreover, 1t 
E ected that when a long paper By a master of 


ə „his subject has been condensed in a text-book to a 


* twentieth of its original length, something of importance 


must be lost In afext-book theree1s as a iule but little 
room for anything beyond the description of the method 
_which ultimately proved successful, all reference to the 
difficulties met with, and the way they were oveicome, has 
to be omitted, though these are precisely the points most 
calculated to induce the student to endeavour to make 
investigations for himself 
The volumes before us are also of especial interest to 
the student of science, as they contain papers such as 
* those by Coulomb on electrostatics and magneti$m, and 
by Ampère on electromagnetism, whieh rais@d the subject 
with which they dealt from chaos to order z 


my The first volume of these céllected memoirs ¢s edited 


» between permanen magnets 


by M Potier, and differs” somewhat in character from 
those which follow, ‘Snasmuch as it 1s entirely devoted to 
papers by Coulomb It contains the classical memoirs 
in which he establisifed by the aid of the torsion-balance 
the fundamental laws of electrostatics, and of the action 
It also contains a memoir 

on the loss of electrisity by an insulated charged body, 

im which he comeg to the conclusion that there is a 

leakage of electricity through the air , subsequent experi- 
. mgnts have, however, shown that this 1s exyroneous, and 
~ that there is no such loss whé@n the aur is free from dust 


* and the charged body not under the action of ultra-violet 


hght . 
Itis remarkable considering theımportanceof Coulomb’s 

contribugons to electricity and magnetism, thatehıs mose 

important memoirs on these subjects were all published 
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‘oe 3 . The editor gives as an appendix a very*clear account 
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of Poissof’s and Sir W TRomson’s investigations of the 
| problem of two elettrified spheres Potsson’s papers on 
this subject are not very ,accessible, and weewish that 
they had been included in this volume, as his investiga- 
tion of this problem 1s surely one of the most elegant 
pieces of analysis ever written It is p@ssible, however, 
that it was deemed to be to@“exclusively mathematical to 
be meluded in this collection of physical memoirs 

The second ands third volumes, edited by M Joubert, 
are devoted to electromagnetism They include Gérsted’s 
paper, published ın France ın 1820, announcing the dis- 
covery of the deflection of a magnet by a current, and 
the marvellous series of papers published almost weekly 
by Ampère, ın which, in a few months after the publica- 
tion of Cérsted’s discovery, the ‘‘ Newton of Electricity” 
established the action of a magnet on a current, and of 
one current on another, and of the identity of magnets 
and electric currents In his earlier papers, those pre- 
vious to@ 822, Ampère seems to have been hampered by 
the erroneous idea that the foice between two small 
elements of current at right angles to the line joing them 
was indefinitely small compared with that between the 
same element at the same distance when forming parts of 
the same straight line Instead of being infinitely smaller, 
it isin realty, as he showed later, just twice as great 
He soon, however, corrected this mistake, and in 1822 
gave to the world a complete theory of the mechanical 
forces between currents in a memoir which 1s reprinted in 
these volumes, and which was described by Maxwell as 
“perfect in form and unassailable in accuracy ” 

In addition to the papers we have mentioned, there are 
many others dealing with points of the greatest interest 
thus we find CErsted, ın his paper on the action ofa curent 
on a magnet, suggesting that light may be an electrical 
phenoméhon, and Ampère writing ın favour of this sug- 
gestion In the second volume we have a paper by 
Faraday on electromagnetic® solution , two papers by 
Davy, ın one of which he describes a curious heaping up of 
a layer of mercury over the places where a strong current 
enters and leaves the mercury This pretty effect is due 
to the mechanical force between the current ın the leads 
and the curient through the layer of mercury This 
paper also contains Barlow’s description of his electro- 
magnetic wheel, and two Rapers, not hitherto published, 
by Fresnel, on Ampére’s theory of magnets Fresnel 
“appears to have been the author of the suggestion that the 
currents by which Ampère explained the magnetic pro- 
perties flowed round the molecules of the iron In the 
third volume Weber’s great paper oif electrodynamic 
measurements appropriately completes the serfts of 
papers on electromagnetism, as the measurements made 
by the methods it develops afford a complete versfica- 
tion of the theory given in the preceding pages by 
Ampére è 

The foyrth and fifth volumes,gedited by M Wolf, 
contain memoirs on pendulum experiments They com- 
mence with a well-written historical account of such ex- 
periments Next we have a bibliography,extendifg overe 
216 pages, and then follows a series of admuably selected 
papers of which the names speak for themselves ® On 
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pendulum experiments pure and simple, we have memoirs 
DY De la Condamune, Borda and eet Prony, Kater, 
Bessel, Sabine, and Baily, and in addittfon to these we 
have Stokes’s paper on the %effects of flud føction on 
the motich of pendulums R 

We mugt, ın concluson, expregs our gratitude to La 
Socigté Francaise de Physique for the publication of 
these volumes, and to MM Potier, Joubert, and Wolf, 
for the masterlygway in whieh they have edited them 
We hope that the volumes,before us are but the first 
terms gn an infinite series J J THomson 
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. THE FORMATION OF BEACHES 


Sul Regune delle Spiaggie, e sulla Regolazione det Ports 
(“On the Formation of Beaches, and the Rules for de- 
signing Harbour Works”) By Signor P Cornaglia, late 
Inspector of the Royal Corps of Italian Civil Engineers 
(Turin Re Tipografia Paravia, 1891 ) 


HE laws that govern the movements of sand along the | 


sea-shores, the formation and corrosion of beaches, 
the shifting of bars and sand-banks at the mouth of rivers, 
and the silting up of harbours, have not yet been clearly 
explained, as the problem ıs a complex one 
effects result from a combination of various causes, such 
as the action of sea~waves, of tidal currents, of the natural 
discharge of rivers, and of the dimensions and specific 
gravity of the materials that form the beaches and give 
them a special angle of rest 
To examine this problem, Signor Cornagha takes ıt fp 
inits most simple form He tries to ascertain the laws that 
regulate the propagation and effects of sea-waves acting 
ina tideless sea, or nearly so, as is the Mediterranean 
These researches are made both theoretically and practic- 
ally, by the help of mathematical analysis and by verify- 
ing the results of theory by direct observations of waves 
in accumulating the matenals that form thg beaches 
These form the subject of two memoirs, in which are 
discussed the vertical prgpagation of waves in liquids, 
and the origin and action of bottom-waves ( futti dz fondo) 
m liquids in a state of undulation 
The results of these researches are thus expressed — 
(a) The undulatory movement of liquids generates near 
the bottom an oscillatory movement called dottom-wave, 


or under wave ( fluito ds fondo), which 1s alternately | 


These * 
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ones , (4) the line alon# which tke act¥n of each of the 
two opposite bottom-wayes, combined with the component 
of the weight of the bodies, coùfterbaląnces that of, the 
other, 1s called the weudral lene 9 (2) all conditions heing 


equal, this eutral lne 1s situated at a greatei depth the K 
stronger the waves are, and the smaller éhe slape of the ° 


bottom and the size and specific weight of the bodies 
resting upon the bottom, (7) m the Mediterranean tu, 
neutral line 1s situated at depths varying from g to 10, 
metres, or 27 to 33 feet, (2) on thęąùland sade of” the 
neutral line the materials forming the Drar the sea 
are pushed by the bottom-waves„towaed the shore, on 
the sea sıde they are drawn toward the „grater depths , 

(2) parallel to the shore the materials travel always in a 


contrary direction to that from which the waves come, ,+ 


and they travel alternately in one way or the other 
according to the direction of the waves, However, the 
ultimate direction in which,these materials move %s._ that 
corresponding to the prevailing waves, which also, more 
or less, that of the prevailing winds 

In a third memorr the author discusses the formation 
or corrosion of beaches in a tideless sea, and explains 
a long series of observations and experiments made prfn- 
cipally by himself along the shores of t#e Riviera, with 
a view of ascertaining the position®of the neûtral life 

In a fourth memoir are exammed the conditions of the 
estuary gf a river opening into a tideless sda, ®md thafecrs À` . 
due solely to the waves having been previously ascertained, 
the effects due to the outgoing water of the river are de- 
scribed Then the author passes on to examine the case of 
a river opening into a sea subject to the influence of 
tide and tidal currents , and by separating the effets of 


, the waves and of the outgoing water of the river proper, ° 


he tries to explain the effects due exclusively to the action. 
of tides From thi he gives some hints about the * 
probable position of the neutral Ime resulting from ‘all 
these different causes, and by comparing the conditions 
of the Mersey with those of the Thames and other tidal 
rivers, the author concludes that in the former case the 
outlet of the river 1s on the land side of the neutral hne, 
and thus the materials brought down by the river‘ or 
washed away from the coast are pushed into the estuary, 


| while in the case of the Thames its outlet is on the sea 


side of the corresponding neutral line, and the materials. 
are drawn Bto deeper water In the same way he explains 
why sofe harbours in the Mediterranean having their 


directed to or from the shore, (4) vertically under ethe | entrange m depths of water superior to 10 metres, and 
crest of a superficial wave, the bottom-wave is directed | thus outside the neutral line,have kept good for centuries? 


toward the shore, under the hollow of a wave it es 
directed toward the sea, (¢) the force of these bottom- 
waves increases with the force of the superficial waves, 
with the greater distance or “ fetch ” from which the waves 
arriye,and with the greater depth of the sea, (g) the 
energy of these bottom-waves may be great at great 
depths, (e) on a rising submarine slope the force of the 
boftom-waves directed toward the shore is greater than 
thateof the reverse bottom-waves , (7) the bodies resting 
upon the bottonf of the sea and exposed to these bottom- 
waves are struck in alternate directions, (#) the com- 
ponent of the weight of these bodies, parallel to the bottom 
slopg may counterbalance the effects of the direct 
bottom-waveg, or, added to the effect of the return 
bogtom-waves, these latter may prevail upon the direct 
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while other harbours with their*entrar.ce side the 
neutral line have gradually silted up 

Having thus explained his view@ on the formation of 
beaches, Signor Cornagha makes use of them in laying 
down m several memoirs the principal rules for designing , 
such manitine works as may be necessary to maintain or 
improve the navigable channel ın the estuary of a river, 
or to protect the entrance ofa harbdur, 01 to prevent the 
sea from encroaching upona beach There are descmp- 
tions of Wòrks cainied opt in several Italian harbéurs, 
during this century, and the results, good or bad, accord-. 
ing to the way these works were designed s 

A diawback to this book 1s that ıt 1s written in the form 
of separate memoirs, so that there are many repetitions 
and some unnecessary details, which rather dinfinish than 
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* add to the cleargtss Sie the work Taken as a whole, 
however, the book will be read wit interest angl 
. advantage poth by the *thaiitime engineer and by the 
geologist * ° 
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“EGYPTIAN HISTORY, 


2 
° "Egypt under the Pharaohs By H Brugsch-Bey A 
` New Edition, ‘condensed and thoroughly revised by 
» M.Br ondon John Munay, 1891 ) 


“TH science, of Egyptology 1s scarcely seventy-five 
years ol and published formulated statements of the 
~ hestory of Egypt “derived from the comparatively newly- 
gacquired decipherment of lneroglyphics are not yet 
. thirty years old, books on Egyptian history are now so 
common that the general reader has yet difficulty in 
deciding which of those avalable ıs best for him to 
read or stugy Dr, Birch’s “Egypt from the Earliest 
Times to BC 300” printed, we believe, in 1875, 1s without 
doubt, the best of all the small histories of Egypt which 
» havee¥er been written the facts are to be depended upon, 
few alterations are necessary, difficulties are not slurred 
over, and the @hole subject is there treated with the 
breadtfi of vidw and ledtn.ng only to be found im such a 
scholar More concise, But written in the same admir- 
“able Make, 1s oe ° Aperçu” of Mariette, which amed at 
presehting in a small compass the principal facts of 
Egyptian history to the visitors to the Exhibition in Paris 
. 1n 1867, for the general history of Egypt and the relations 
of per poole with foreign nations in the various epochs 
eof he national life, the reader would naturally consult 
F Maspero’s “ Histoire Ancienne des Peuples de L’Orient,” 
dnd Lenormant’s “ Histoire Ancienne de POrient” The 
best examples of sciertific histories of Egypt are those of 
Duruchen and Wiedemann In the “ Aegyptische 
Geschichte” of the latter scholar, published at Gotha in 
1884, the author not only sets before the general reader 
or student the statements of certain facts, but gives in 
foot-notes the authorities* for the statements, so that 
his work may easily be controlled 
This was an important step in advance, and has done 
more to convince people genefally that the decipher- 
ment of the Egyptian inscriptions has been producteve of 
important results than can be directly estimated Long, 
however, before any of the above-mentioned works was 
giten, or probably planned, Dr° Brugsch, the geeatest 
of all living Egyftologists, sæfar back as 1859, published 
the first part of a hisgry of Egypt which was to begin 
with the earhest monument, and to end with our own 
days, this part was entitled “L’Egypte sous les Rois 
Indigénes,” and was published with 19 plates in quarto, 
ut the two other parts, which were announced to contain 
the history of Egypt unger the Greeks and Romans, and 
under the Arabs, seem never to have appeared In 1876 
Dr Brugsch published his “ Geschichte Aegyptens unter 
densPharaonen,” 1n two volumes, with maps and tables , 
and “in this work he dealt with» the history of Egypt as 
comprised in the thirty dynasties, beginning with the 





The nariative was written in fine German, and nearly 








first h¥storical king, Menes, and ending with Nectanebus e 





inscription which referred toit These translations read 
easily, and, on the whole, represented very well the sense 
of the Egyptian “inscriptions in the words Sf a modern 
language, dn 1877 Mr John Murray published an English 
translation of this Work entitled “A Hestory of Egypt 
under the Pharaohs,”, with Maps, by H Brugsch, 
the translation was the jom? work of Danby Seymour 
and Phihp Smith, and although it was on tle 
whole good, it was only ¢o0 evidentethat on cer- 
tan points of Egyptologye*the translators had no 
special knowledge, while the beauty of Dr Brugsch's 
style was, of courge, lost in the process of transla- 
tion In 1881, Mr Murray issued a second edition of 
the work, which, in addition to a new preface by Dr. 
Brugsch, contained a number: of notes by Philip Smith, 
which weie helpful to the reader, and several alterations 
and corrections by the author himself, the thirty-two 
pages of additions and notes were also most useful 
Dur ng the past ten years great strides have been made 
in the science of Egyptology, notwithstanding the loss, by 
death, of Birch and Lepsius, the fathers of Egyptology , 
and general investigations into the history and language 
of Egypt have resulted in the discovery of a host of new 
facts, many of which have an important bearing upon the 
received ideas on these subjects That a new edition of 
Brugsch’s “ Aegypten,” or of its Enghsh translation 1s 
called for, ıs not to be wondered at, and no one has 
shown himself mofe sensible of this need than Mr Murray 
himself We venture to submit, however, that any attempt 
to £ condense” or “thoroughly revise” the work by any- 
oné except Dr Biugsch or some competent hand was a 
miStake The “condensed” edition of “Egypt under 
the Pharaohs” now before us contains 450 pages of text 
8vo , and three maps, all Philip Smith’s notes, which, as 
we before said, were useful to the general reader for whom 
this book 1s intended, are deleted, Brugsch’s article on 
the Exodus, the additions and notes, the transliteration 
and transla#ion of the stele of Usertsen III have been 
omitted, and the o1ginally full index has been cut down 
Each page contains five linese more than the second 
English edition, hence we necessanly expect the “con- 
densed” edition by Miss Brodrick to be a smaller book , 
but seeing also that by cutting out clauses and important 
acjectives, &c, &c, She has succeeded in putting 49 
pages of thesecond English edition into 18 of the condensed 
edition, we do not understand the.statement madenn the 
secofid paragraph of her preface that nothing has been 
omitted except the Essay of the Exodus and the tranş- 
hr€ration, &c , of the Tablet of Usertsen 

We have no doubt that Macaulay’s “Histary of Eng- 
land” could be condensed to one-fifth of its present size 
by cutting out all that is explanatory of facts, but what 
snould we gain by this mutilation? Muss Brodnek’s 
condensation has been so vigorous that Brugsch’s ex- 
planation of the word “ Hyksos,” which occupies fifty- 
seven lines in the second English edition, occupies only 
eight in hers, and where Brugsch gives two references 
to one event described in the Bible, iss Brodrick omits 
the one which refers to the fuller narrative (p 375, note 4) 
“The much-vexed qyestion of the nationality of the 
Bubastttes has, so far as possible, been acgommodated 


every important event in the history of Egypt, as then jeto Brugsch-Bey’s present views” by omitting whole 


known, he’ described by translating the hieroglyphic 
NO 1164, VOL 45] 


paragraphs which ofcur in the second English edition 





To a Le | è i 
e os 
e e . ry . 
š e i . 
+ e ‘ ., 
364 ° ° NATURE * [Ferruany 18, 1892," 
° & ® 2 rn -i 
' e e|? L 
In the condensed edition the catouchesof Egyptian | amateurs about the principles $that spderhe the con- 
K struction of phbtographıc lenses 


kings whichestood at the head of the@chapters in the 
second English edition have,been placed at the beginning 
ofethe b&ok, and Miss Brodrick hasadded five pages of 
matter op the Dêr el-Bahar: mummies 

e have long hoped that*Dr*Brugsch would issue a 
new edition of us “ Aegypten unter den Pharaonen,” 
revising his facts in some, places, and correcting his 
statements in others, ang also adding the new facts 
relatipg to the periods between the VII ~XIth and XIII - 
XVIith Dynasties, which have recently come to light, 
fang this, which 1s much to be desfred, we hoped that 
one of his pupils would do the work under his guidance 
That, however, the English translation made by Seymour 
and Smith, mutilated and robbed of its notes, and of the 
additions of the author, should be issued as a popular 
teat-book of Egyptian history under Biugschs name 1s 
a fact which we deplore 





OUR BOOK SHELF . 


The Story of the Hills a Popular Account of Mountains, 
and how they were made By theRev H N Hutchin- 
son, BA, FGS (London Seeley and Co, 1892) * 


THIS is a pleasant, chatty book, all the more welcome 
because wholly unpretentious , not too deep for “human 
nature’s daily food” when roaming among the hills of 
which it treats It will be read with pleasure and profit 
by the tourist, who likes to know just enough about the 
sundry points of interest connected with the scene of his 
wanderings to make the enjoyment of his outing mtefli- 
gent, but who ıs not haunted by a feverish anatety toebe 
for ever, ın season and out of season, improving his 
mind Many who would shrink from a formal scientific 
treatise with horror or disgust will find themselves able 
to enjoy this book, and through its channel scraps of use- 
ful knowledge may insinuate themselves into their minds 
which would neve: have found then way there by any 
other road e 

Part I ıs multifarious, and touches on a vast variety 
of matters more or less connected with mountains, and 
principally of human interest—mountain races, mountain 
legends, the uses of mountains to mankind, mountain 
storms, avalanches, and the plants and animals of moun- 
tains Scientific explanations of facts and phenomena 
are interspersed the severe crite may detect a httle 
vagueness and looseness here and there ın these, but no 
very serious lapse Well-chosen quotations from Ruskin 
and ofhe: authors give brilliancy to thenarrative There 
are landscape views reproduced fiom photographs, Which 
have all the excellences anti the artistic failings of this 
class of illustration, ° 

Part IT gs mainly taken up with a geological history of 
mountains Here all the main geological truths that 
bea: on the subject are expounded clearly, and with 
great fullness Of detail In fact, an epitome is given of a 
lai®e number of the leading doctrines of geology, which 
will suffice for the needs of many a general reader A 
separate chapter 1s devoted to volcanic mountains and 
volcanic activity We may note that the three stages in 
the life of a volcano mentioned on p 266 are not suchas 
are usually defined by geologists AHG 





The Optics of Photography and Photographic Lenses 
By J Trall Taylor (London, Whittaker and Co, 
102) r 

ALTHOUGH photography is so widely practised at the 

gesent day, it is surprising how little is known by | 
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The present work will serve*&s an excellent guide to 
those who wish to gain this informatién, and shoul. pe 
found to be of great practical pse The author has dealt 
with the subject in a very popular manner, and although, 
the mathematics ıs reduced to a minimufn, he has made 
his meaning very clear throughout 

In the first few chapters the nature and properties of 
light are discussed, together with explanations of*photo-" 
graphic definition, single and achromatic lenses, Cause of 
the inverted image, spherical aberratic®naiedigegnd func- 
tion of diaphragms, natwe and cure of distortion, optical. 
centres of single and combinatien lefises, &c Chap- 
ters x1 to xv treat solely of lenses, including actounts 
of the non-distorting, wide angle, poftrait, landscape, 
copying, and universal lenses As there are thirty-nine , 
chapteis m all, we may mention that of those remauring*' 
there are many on subjects which may be of special 
interest to individual readers Thus we have a,chapte1 
dealing with photo-telescogic lenses, a short one on the 
grinding of lenses, and another on enlargiag and pro- 
jecting ın 1elation to lantern optics 

It will be seen that the author has dealt with a 
wide range of subjects in which the lens makes ats ap- 
peaiance, and the reader will find that the explanations 
are lucid, while the illustrations bring out the points 
which they are intended to show with edal dearness 
. 
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The Evolution of Life, or, Causes of Chagge n mgl> 
Forms A Study in Biology By Hubbard Winslow 
Mitchell], MD (New York and London G P. 


Putnam’s Sons, 1891 ) $ 


DR MITCHELL says in the preface to this book that he 
has accomplished ın it “all that can be reasonggly ex- 
pected fron? a medical man deeply immerse@in the duties * 
of his profession ” What most people expect from medital* ' 
men in this position 1s that they will not wiite books om.* 
vast and complicated subjects, for ghe proper treatment. 
of which an author ust have not only exceptional abslity 
but ample opportunities for philosophic study So far as 
we have examined the work, it has neither freshness of 
thought noi charm of style „ Dr Mitchell mentions that 
he has travelled in many different parts of the world If 
he was determined to write a Hook, he would have been 
bette: employed ın recording his reminiscences as a 
traveller than in tediously discussing questions which 
have occupied so many qf the foremost eintellects of the 
present age 
e 





LETTERS TO THE EDITOR: 


[The Editor does not hold himself responsible for opinions F : 
pressed by hes correspondents Nether can he undertake 
to return, or to correspond with the writers of, resected 
manuscripts intended for thes or any other part of NATURE, 
No notice ıs taken of anonymous eommunications | 


A Mignetic Disturbance 


Our attention having been dnected fof some days past towards® 
a spot of unusual size upon the sun’? disk, we were not by any 
means surprised to observe, as doubtless many of your readers 
elsewhere also did, an aurora of great beauty on Saturday night 
last , nor was our anticipation of seeing a magnetic disturbance 
portrayed pon the magnetograph records disappointed 19 the 
morning, for when the sheets were changed and the photographs 
developed, we saw that perturbations more violent than anye 
which had been recorded at Kew for the past ten yedts had 
been ın progress since about § 45a m of February 13 

The magnets were very quiet on Friday, but early on Satur- 
day m8rning they became disturbed The easterly declination 
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La $- _ aor 
+ slightly mcreased until about 5 40 p m , whilst both horizontal 
and vertical forcesygimelayly increasgd in intensity, more espe- 
cially between 4 gad 6 p8 = They further dimimished in force 
after Io pm, and their changes became yry rapid from @t2 
midnight to 2 am, whist at the same time the declination 
pr&teeded its eftieme iposterly position Subsequently, the 
fluctuations in magnetism Became much reduced im extent, and 
. the whole disturbance gradifilly diminished and died out about 
“© 4pm of Sunday 
The Kew magnetémeters were not able to record the complete 
a Extent of the wibiations to which free needles were subjected, 
e. nor could the entfre change of force be secured in the field of 
_ the instrument The limits, however, clearly recorded were 2° 
of declination from 1760 to 1830 of horizontal force, and from 
« 435° iQuhhitats of vertical force expressed m C G.S 
+= Measuie m absolute force G M WHIPPLE, 
eo? ° Supermtendent 
Kew Obseiyatory, Richmond, Surrey, February 16 
hd 


. The New Star in Auriga 


ge ` 
. Pror COPELAND has suggested to me that as I am the 
„wuiter of the anonymous postcard mentioned by you a fortnight 
ago (p ®325), I should tell your readers what I know about the 
ova bd 
It was vistble as a star of the fifth magnitude certainly for 
two or three days, very probably even for a week, Lefore Prof 
+ Copeland received my postcard I am almost certain that at 
two owlock on the morning of Sunday, the 24th ult, I sawa 
fifth magmitude stat making a very large obtuse angle with 8 
Tauri and x Aurige, and I am positive that I saw it at least 
twice subseqtient durmg that week Unfortunately, I mistook 
it on anch occasion for a6 Aurige, merely remarking to myself 
that 26 was a much brighter star than I used to thmkit It 
<s Was only on the morning of Sunday, the 31st ult , that I satisfied 
* rays at vas a strange body On each occasyn of my 
Seeng it, ıt was slightly brighter than y How long before the 
24th ult it was visible tothe naked eye I cannot tell, as it was 
many months since I had looked minutely at that region of the 
+ heavens 
You might also allow me to state for the benefit of yow 
» ieda that my case is one that can afford encouragement to 
a eyen the humblest of amateurs My knowledge of the techni- 
e calities of astronomy 1s, unfortunately, of the meagrest descrip- 
“tion, and all the means at my disposal on the morning of the 
* 31st ult , when I madessure that a strange body was present in 
theesky, were Klein’s “Star Atlas,” antl a small pocket tele- 
scope which magnifies ten times 
THoMAS D ANDERSON 
* 21 East Claremont Street, Edinburgh, February 13 





Nacreous Clouds 


IN the mormng of the 30th ult there was a magnificent display 
of the nacreous (or iridescent, as they were first called) clouds, 
which formed suc a striking featur® of the sunset and sunrise 
sky for some days ın succession in December 1884 and 1885 
{vol xxxi pp 148, 192, 316, 360, &c) They were not €xactly 
the same ın appearance, but I should say they wer@of the same 
nature I had not seen them in the interval of six yrs, and 
have onfy ndticed them lately on thegne day mentioned, They 

a Gere confined to the southern part of the sky As the sun rose 
igher then colours were less visible, and the clouds disappeared 
about noon, though th the afternoon some reappeared, but 
never became very striking Ats5h 44m GMI there was 
e only one group, which was too far from the sun to show any 
nacreous eeloufs , its centre was about at hour-angle th 2m 
‘ west, and dechnation 234° south Altkough conspicuous they 
were no longer very bright, and I should say the sun was 
. ‘evidently not shining dh them, for they were the same blush- 
green colour as the western sky, and I apprehend were 

¢ illuminated by the sky T W BACKHOUSE 

Sunderland, February 9 

. 
es The Cause of a Ice Age 
* IN his very kindly review Prof Daiwin thinks I might have 
e stated“ny argument with more completeness if I had preserved, 
its generality by the use of a symbol instead of taking a special 
case 
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No doubt ın many ways the treatmput he sugegts would hive 
been better It would, for mstance, have enabled me to prove 
the case @ fgriiost Perhaps, however,*the reasons given in 
the cnapter explaining ‘‘ why the book has been written” may 
show that for the%obyect I had in view the meth@d actually used 
was appropriate š 

I am also much obliged to the same frend for peimtirg out 
that the astronomical theorem proyed m the appendis had 
been given by Wiener, < Uber die Starke der Begtrahlung 
(Zeitschrift der Ocsterrescheschen Gesellschaft fin Afeteorefogre, 
vol xiv, 1879, p 129) Roper: § BALL, 

Observatory, Co Dublin, February 9 : 

. 
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Ice Crystals . 


WITH reference tœ the Jette: on the subject of ice crystals 
which appeared ın NATURE of the 4th mst (p 319), it 1s 
perhaps worth mentioniag that a paper on the subject, entitled 
‘* Hine Liskrystallgrotte,” by C A Hering, appeared in Groth’s 
Zeitschrift fur Krystallographie und Mineralogie, Band xiv 
(1888), pp 250-253, and Plate vı 

The crystals occured in an old mine on the Waschgang near 
Doilach in Carinthia Large fans, as much as 300 mm Jong x 
200 mm broad, of 1ce-crystals grow out horizontally from the 
vertical walls The stalk, consisting of a series of hexagonal 
prisms, hollow, like thermometer-tubes, was in the middle 
25mm thick and thickened towards the point of attachment to 
the iock „The fan surface was a large hexagonal plate with 
strong pusmatic ribs unning from the centre to the angles 
The interspaces between the ribs weie filled by prisms arranged 
with the greatest regularity Upon the ribs of the fan either 
single crystals or funnel-shaped structures with step hike sides 
consisting of prisms were borne The s:mdividual crystals were 
almost all thick tabular forms, with prism, basal pmacoid, and 
rhombohedral faces BERNARD HOBSON 

Owens College, Manchester, February 8 





° A Rare British Earthworm 


Gn the summer of 1890, during my researches into the 
Vermes of Cumberland, I discovered a species of earthworm 
which proved to be new to Britain (Lumbricus Eiseni, Levinsen) 
As I have recently had the good fortune to receive specimens 
of the same worm from another part of the country, it seems 
desirable to place the same on record A correspondent writes 
from Gloucestershire as follows — , 

“ Last Saturday (Januay 30, 1892), I walked up to one of 
my favourit® woods heie on the Cotswolds, about 700 feet above 
the sea—a damp old beech wood, the Frith Wood of Witheung’s 
“ Arrangement,” seventh edition, 4830—and seeing a stump of 
some 10 inches diameter with a growth of the black ‘ Candle 
Snuff Fungus’ on it, I examined the rotten wood, which gave way 
to the pokes of my stick Among this rotten wood I saw some 
earthworms, two or three of Which I inclose, hoping they may 
piove an addition to our worm fauna ” 

I have placed on record all the known earthworms of 
Gloucestershire n Ze Freld Club for 1891, to which this may 
now be added The worms were small, but in good fprm for 
idengification, and prove to be specimens of E:sen’s woim I 
have, unfortunately, been unable hitherto to consult Levinsen’s 
original description, nor have I been able to obtain Rosæs 
m€moir published in the Boll Mus Zoot , Torino, 1889 (vol iv, 
No 71) I am therefore obliged to content myself with a 
description of the specimens in my possession 

Lumbricus Aisent, Lev , as found in Britain, 1s a small species 
of earthworm, measuring about 14 mches in legth when adult 
It has the usual colour of the allied species—the purfle and 
red worms—being of a ruddy hue, with widescence The 
clitellam or girdle, which occupies segments (24) 25 to 31, 1s a 
reddish brown, bemg lighter im colour than the anterior porten 
of the worm’s body on the dorsal surface Ventrally the worm 
is, as usual, of a lighter shade No tudercula pubertatis Wave 
been seen under the girdle, but the first dors&} pore in every 
specimen examined 1s cleaily detected bdlind the 5th segment 
This may be indicated by the fractional sign 2, and as the most 
recent researches tend to demonstrate the constancy of this 
character foi each species of earthworm, tt is important to pote 
the same The lip or prostomium has the complete mortise and 
bg e 
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The male pore is situated normally on segment 15, but as the 
papıllæ which cai®y the pores ait large, they extend over the 
adjoining segments on either stle Earthworms vary greatly m 
this respect Rosa says that spermathece are absent m this 
species a peculiarity which has been noted in worms belonging 
to several other genera I have not sufficent material to enable 
me to confirm or dispute this statement at present I have 
counted the segments of three specimens, and found them to be 
in each instance 106 As the yea: advances I hope to be able 
to obtain mature adults for dissection, when it will be possible 
to give a detailed account of the internal anatomy Meanwhile 
the external characters are amply sufficient for distinguishing the 
worm if the girdle 1s properly developed, as itə nearest British 
ally (Leumbrias pur pus eus, Eisen) has the clitellum on segments 
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The Implications of Science ° 


WILL you allow me to say something in answer to Mr 
Dixon s letter on this subject in Nature of January 21 (p 272)? 

(1) I admit that there is a verbal or symbolic ‘‘ convention ” 
if two (or more) persons agree to understand any given words or 
symbols ın a way arbitrarily chosen by themselves But the 
scope of such convention 1s exceedingly limited if people wish 
to be understood, or even to understand themselves, they must 
use the same words as others use, and use them in the same 
sense (except in an infinitesimal proportion of case-) If 1 1s 
said that the common application and use of current words 1g a 
mere convention, the word converdzon is taken in an extremely 
strained and metaphorical sense, since nothing like an explecit 
agreement has ever been made The ‘convention ” as to the 
use of language 1s as fictitious as the socal contract of Locke 
and Rousseau Butin the one case, as ın the othe, there is a 
solid basis of facts, to suit which the hypothesis has been pro- 
duced Language has been moulded by thought and feeling, 
which, in their turn, have been impressed by facts, and it 1s 
facts and relations of facts that language seeks to express As 
Mill says (in the first chapter of his ‘* Logic ”) namestare a clue to 
things, and bring before us “all the distinctions which have 
been recognized not by a gngle mquirer but by all inquireis 
taken together” No one, I imagine, would say that a 
particular case of the impossibility of affiming and denying a 
given statement, depends ‘‘solely on the law of contradiction”, 
but in the case of any particular &ssertion, the impossibility, z% 
that case, isseen, and to a mind that hag reached the generalizing 
stage, the universal 1s discernible in the particular As regards 
the question of ‘‘real propositions,” I will not occupy space 
with qyotations, but will only refer to Mr Duixon’s lette: of Dec- 
ember 10, in which the passages occur which led me to ghink 
that he regarded assertions (gr denials) of the existence of 
Rarticula: objects as the only “real” propositions 

(2) As regards induction, I agree with Mr Dron that ehe 
starting poigt in induction 1s hypothesis or discovery But with 
reference to the rest of the procedure, and its relation to 
so called ‘‘ formal ” logic, I diffe. from him For I think that 
an inductive gefteralization may be set out syllogistically , e g, 


© 
® What has once produced X will always produce X , 
A has once produced X , 
» A will always produce X (= all A is X) 


If space allowed, I should like to consider the justification for the 
mé@jor premiss, and also to say something about the grounds on 
which the minot (which indicates the hypothesis or discovery) 
asserts causation [or@oncomitance] in a given ingtance 

(3) Mr Dixon says “We do not, in mathematics, conclude 
a universal proposition from a single concrete instance” But 


it appears to me that, as far as my own experience goes, in every 4 


concrete maghematical proposition which I understand this 1s 
exactly what happens , and I do Not see how, on Mr Dixon's 


° ONO. 1164, VOL* 45] 











al oe ° 


view, mathematical formulé could ever have been constructed. 
“A mathematical formula,” Mr Tysof r4marks, “does not 
imply the existence of any instance Whatevefef its application, 
ady more than aNdefinition imphes the reality of the thing 
defined ” But if a definition 1s always of'a ¢feng, what morg is 
wanted? The definition 1s admitted to be of som@hing, and 
what 1s something must, I suppose, exist somehow 

(4) I still think that in the passage 1s Mr Dixon’s etter 
which I referred to under (4) he 1s not consiste% For 1f, as he 
asserts, the definition of four as = 1+1+1, makesit falst to say 
that Trorce twa are four, this 1s surely because th® facts referred e 


to by fou are no longer what they were when the statement nm + 


question was true If defimtions were purely arbitrary,-as Mr . 
Dixon holds, what would prevent my saying dhat Moz (1+ I% 1} 
means twice two (1 +1) +(r +1)? Its sur e refèr- 


ence to ¢himgs which makes ıt absurd—(and, however four la} 7 


may be defined, how 1s one (1) to be untleistood, except by refer- 
ence to things ?) ° 

That words and symbols used intelligibly do, and must, 1efe» 
to something beyond themselves, seems to me mdisputable If 


they did not, no assertion of the form S zs P could ever ‘be + 


made, for the symbol S 1s certainly #o/ the symbol P And for 
any statement, of the form S zs P, to be possiple and significant, . 
it 1s further necessary that S and P should have zdenticAl appli- 
cation, but deverse signification Tf application avd significa- 
tion were the same, we should get S zs S and Pzs &, if applica- 
tion were xof the same, we must say, Sis zo? P Hence, no term 
can ever be taken in were denotation (o1 application), nor m 
mere connotation (signification), but both, momenta of each 
term have to be taken into account in every assertion If (fo 
take a case given by Mr Dixon in his “ Essay on Reasoning,” 


8) we ‘define? metal as “the hst of denctatzon, on, 
ep 


copper, tin, zine, lead, gold, and siler,” then Tron, &®, can 
only be pointed out by taking s@me specimen of iron, and 


saying, This and all other things which are LiKE tt 17 Cn w 


sespects** An absolutely arbitrary denotation cxfPbe gifEn, only ° 
if the whole of the obdjects denoted are severally pointed out , 
and even then, unless they are labelled, they can only be re- 
membered and identified by means of their character isties , if 
labelled, by ¢#a¢ characteristic 

Mı Dixon objects to my attributing to him the vigw that 
‘*mathematieal truths in as fai as ‘real’ aie obtamed By 


tion, and are therefore not necessary ” But in his letter sofe 


duc- « 


December 10 he says —‘‘ For example, the assertion ‘ Two, e 


straight lines cannot inclose a space’ is certainly not a ‘neces-* 
sary truth ’ Either itsgtems are define® by connotation, so that ` 
its truth depends solely on those definitions, or else its térms 
are defined by denotation, as 1epresenting 1eal things ın space, 
and the truth of the assertion can only be proved by induction 
from actual experience with thog thungs In the first case, the 
truth 1s arbitrary, not necessary, and in the second case it 
might conceivably be false, as was shown by Helmholtz” It 
was this passage which led me to the opinion which I expressed 
Cambridge, January 31 E E C Jones 


e e 
Vacuum Tubes and Electric Oscillations 


I HAVE not had the advantage of hearing the lecture of M° 
Nikols ger nor of seeng his experiments, but ıt does not seem 
out of place to recall the attention of your readers to an article 
by DrgDragoumis in yoursissue fo. April 4, 1889, 1h vil xxxix 
p 548 å OIJVER J LODGE $ 

e 
. 


THE NEW STAR IN AURIGA 


INCE our last grticle was written the wWéather has 
continued very bad for astionomical observations 

The only new results obtained which have reached us 
consist of a paper read by Mr Norman Lockyer at the 
Royal Society on Thursday last, and an important 
telegram from Prof Pickering, which appeared in 
Wednesday’s Standard é 
We @#fil take these,in order Mr Lockyer’s com- 
munication to the Royal Society was dated February 8’, 
it stated that two more photographs, containing, man} 
more lines than the former ones, were taken on Sunday 
night, February 7, and it went on to make the important 
announcement that “The bright lines K, H, #, and G are 

e 
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a o panied b) daft lines off théir more refiangıble 
sides ”° 
This was substantially the Aosta of the telegram 
yehich appeared in the S¢axdard on the following Wed- 
*nesday (February ro)? with the additional remark that 
the Harvard astrpnomérs thought it possible that the 
phenomena peesented by the new star had been caused 
by tha collision of two celestial bodies 
On the text day the detailed observations made on 
Sunday night at Kensington, together with the approxi- 
mate wave-lengths of the lines measured on the photo- 
grarhadoeie ag on by Mr Lockyer to the Royal Society 
Fromflese we learn that the Nova on Sunday appeared 
‘be slightly bwghtey than on February 3 
With the ro-inch refractor and Maclean spectroscope, 
a © was seen to be verv brilliant, and there were four very 
conspicuous lines in the green Several fainter lines were 
also seen, and a dark line was suspected in the orange 
Mr Lockye: noticed that some of the lines, especially the 
. bright one near, F, on the less 1efrangible side, appeared 
‘to cĦange rapidly in relative brightness, and this was 
confirmed by Mr Fowler 
Observations of the spectrum were made by Mr Fowler 
with the 3-foot reflector and the Hilger 3 prism spectio- 
scope These call for no special remark 
Tiventy bnght lines have been measured on the 
photographs, and then wave-lengths are given in the 


accomparying@table — 7 
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The tableealso sh&ws probable coincidences with the 
lines in the spectra of the WolfsRayet stars as photo- 
graphed by Prof Pickering, dark lines in Onon stars 


* photographed at Kensington, and bight limes in the 


Orion nebula photogfaphed at Mr Lockyer’s observa- 
tory at Westgate © 
In addition to the lines recorded in the table, the 
plrotographs in the spectrum of the Nova show several 
inês more refrangible than Ka They probally mclude 
, some of the ultra-violet hydrogen lines 
Alè the lines in the spectriim of the Nova are broad, 
although ın a photograph of the spectrum of Arctutus, 
taken with the same instrumental conditions, the lines 
were perfgctly sharp It 1s also important to néte that 


the broadening of the lnes is not accompanied by any | Carre, 1891 ) 
t 
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falling off of mtensity at the edges, asın the case of the 
hydrogen lings in such a star as Sirjus With the method 
employed in faking the photographs, lon® exposures are 
hable tg result ın a thickening of all the lines on account 
of atmospheric tremors The lines wopld alse be thick if 
the Nova be hazy In the phatogiaph, however, all the 
lines are not equally hick s 

If the lines aie sıimlarlv broadened when a sht spectro- 
scope 1s employed, the effect must be due to inteinal 
agitations, for if different xegions of thegNova are moving 
with varying velocity, or with the same velocity in different 
directions, a normally fine ‘ine might be widened ın the 
manner obseived in the photographs . 

With regard to the bright and dark lines the paper 
states as follows — 

“A somewhat similar phenomenon has already been 
recorded by Prof Pickering ın the case of B Lyra, and 
this has been confirmed by a series of photographs taken 
at Kensington In this case the bight lines are alter- 
nately more or less refrangible than the dark ones, with 
a period probably corresponding to the known period of 
variation in the light of the star The maximum rela- 
tive velocity indicated 1s stated by Prof Pickering as 
approximately 300 English miles per second 

“In the case of Nova Aurigee, the dark lines in all four 
photogrfphs taken at Kensington are more refrangible 
than the bright ones, so that as yet there 1s no evidence 
of revolution 

“The relative velocity indicated by the displacement of 
the dark lines with respect to the bright ones appears to 
be over rather than under 500 miles per second The 
reduction 1s not yet complete 

“ Should the photographs which may be obtained ın the 
future continue to show the dark lines displaced to the 
mote refiangible side of the bright ones, it will be a valu- 
Able confirmation of my hypothesis as to the causes 
which produce a new star—namely, the collision of two 
meteoir-swarms On this supposition the spectrum of 
Nova Aurige would suggest that a moderately dense 
swarm ıs now moving towards the earth with a great 
velocity and is disturbed by a sparser one which is 
receding The great agitations set up in the dense swarm 
would produce the dark-line spectium, while the sparser 
swarm wguid give the bright lines ” 





ELECTRODYNAMIC TAREORIES AND TRE 
ELECTROMAGNETIC THEORY OF LIGHT? 


N a former article we endeavoured to give an account 
of the first part of M Poincaré’s “Électricité et 
Optique,” ın which? he dealt with the electric and 
magnetic theories expounded in Maxwell’s treatise In 
Part II he now compares the theory of electromagnetic 
action given by Maxwell with the somewhat moré general 
theory put forward by Helnpholtz in his celebrated paper 
on the equations of motion of electricity (Pogg Arw, 
@u p 529, or Wrssensch Abhand, vol 1), discusses the 
condition which must hold in order that the,two theories 
may coincide, and, after a masterly exposition of the 
various consequences which flow from Maxwell’s theory, 
finishes with a very valuable analysis of the theoretical 
and experimental work of Hertz ¢ 
In the first chapter M Poincaré deals with the formula 
! of Ampère for the mutual action of two current elemegts 
The method adopted is founded on the following three 
principles assumed from Ampére’s experiments — ° 
' (1) That a current in a conductor may*be replaced by 
an equal ewrent in a sinuous Bonductor nowhere 
deviating from the first by a distance comparable with 
the distance of the latter from any elemeat of the other 
conductor acted upon € . 
t “Électnaté et Optique” II Les Ihéones de Helmholtz et Jes Ex- 
périencesde Hertz Par H @Pomcare, Membre de l'Institut (Paris Geoges 
° 
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(2) The action of a closed circuit ‘carıyıng @ current 
upon“any current element is normal to the qement 

(3) The action of a closed (non-varying) solenoid upon 
a current element 1s zero . e 

It as besidfes assumed that the action*of a circuit upon 
a curient element 1s the stim, in the dynamical sense, of 
the individual action$ of the elenfent® of the circuit , and 
that thé action between two elements is a force in the 
straight line joing their centres 

The process use@ for the deduttion of Ampére’s formula 
from these premisses 1s veryglegant If ds, ds’ be the 
lengths ọf the two elements, y, y' the currents in them, 
e'the angle between the elements, 6, 6’the angles they 
make with the line joing their centres?the action of ds 
on ds may be 1epresented by /(7, 4, 6’, e)yy'dsds’ But 
the action of ds may, by the first priffciple stated above, 
be replaced by the actions, of its components dr, dy, dz, 
so that 


ax dy ~ dz 
= AS aia sa 
f ne ance 


where A,B, C are coefficients Now, f depends upon 
7, 8, 6, €, rand 6'do not depend on the direction cosines 
of ds, cos @ and cos e are linear and homogeneous 
with respect to these direction-cosines Hence f must 
be linear and homogeneous with respect to cow 6 and 
cos e, that ıs with respect to dr/ds, and @r/dsds' Simi- 
larly, f1s linear and homogeneous with respect to drids', 
d*rjdsds' Hence we have 
ay 

2p(7) Ta 
where W(7) and (7) are functions of + 

These functions are determined by the second and 
third fundamental principles The second gives (7) 
= ¢'(7), so that the problem 1s 1educed to the determina, 
tion of ġo) This value of (7), however, permits f to 
be written in the form 7 


adUfdr @U/dsds’, 
where U 1s a function of r only, and 
dUjdi = Nor) 
From this it 1s then shown that, if T be the so-called 
electiodynamic potential (electrokinetic energy) of the 
circuits—that is, the function the space varmtion of 


which, for any direction, is the force in that direction 
between the circuits— 


e 

dU dU 
E =[{F ds’ 
the currents bemg each unity,*and the integrals being 
taken round the circuits : 

The determination of U is then effected by means of 
the third principle It ıs fist shown that T may be 
written ag the integral of Fdx -4 Gdy + Haz round the 
circuit to which gs belongs, F denoting the integral 
round the other circuit of Wds'dr/ds' (x ~ r/r, and 
G, H similar expressions F, G, H are, ın this theory, 
what Maxwell has called the components of vector 


eae aoe values of F, G, H, it ıs to be remarked, 
ulfil the relation 


= aE fae + dG/dy + dB /dz (= J) =o 

By* applying the third principle it 1s proved that, if 
y? have its ordinary signification, and /’(7) = U2/r, 
(U’ = dU lar), Vr) must be a constant, in order that 
the action of a closed non-varying solenoid on a com- 
plete circuit may be zero Since f(r) must be zero at 
infinity, this gives f(r) = 4/7, and 1f the ordinary electro- 
magnetic definition@of unit current be taken, Æ must 


be unity, so that U' = +1/,/r Hence the attraction. 
between the elements 1s ; 


dsds', 


Byy'dsds’ 5 (cos e ~ 3 cos 6 cos 6’), 


Arfpére’s well-known expression 
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rae 
The above expressions for F, H redgice eagily to 
Í. fax’, Í FODA [ Fdz, so» that putting im the 


value of f(y), we get the well-knowe value’of thé mutuaf , 
energy of the two cizcuits— 


T=f cos € 
r r 


The theory of induction is next takeneup’ After a 
short discussion of some objections made by MvBertrand 
to the received method of deducing the laws of Wxiuctiqn 
from the observed facts of electromagn om- 
caré proceeds to show that the electrokinetic energy 


s 
dds) 5 @ > 


(Fesruary 28, 1892 . 


. 


y of 
two currents 1s equal to the electuodyn&ngic potential” 


and recalls Maxwell’s application of Lagranges dyha- 
mical equations to the theory of inductiv® action 
then deals at some length with the celebrated theory put 
forward by Weber for the action between two quantities; 
e, é, of electricity, as depending on their distance apart 
and their motion ry : 
This we pass over, with the remark that Poincaré here ' 
discusses certain difficulties to which the theory leads in 
connection with the value it gives for the action between’ 
two current elements, and concludes with a short analysis 
of Maxwell’s examination of the theory of inductiog as 
deduced from Webei’s law (According to Maxwell 
(“El and Mag,” vol u p 445, second edition), 
pa theory gives, for the inductive “electromotive 
orce exerted by the circuit ın whiclt the curfent y flows. 
on the other, the equation— ° ș 


dff Iiddr 
. E= — 
g AE 


which, for a closed circuit, agrees with the well-known 


7 ds ds 
equation— , 
d cos € 
E=- ——asd 
al {7 7 oe -+ ` 


He « 


dsds', m ow, 
ene, 


. 


~ 
. 


+ 


M Poincaré points out that this apparent agreement «. 
of the two theories 1s due to the fact that Maxwell has ° 


overlooked certain terms which contribute to the value 
of E, and which do noe give a zero result when integrated. 
round a closed circuit 

The expressions given by Weber and Neumann for the 
mutual potential of two current elements are neat con- 
sidered, and shown to be inclifded ïn the general expres- 
sion given forthe same potentwal by Helmholtz By 
means of this expression Helmholtz’s general electro- 
dynamic theory ıs mtioduced, and then follows an 
elaborate comparison of the theories of Helmholtz and 
Maxwell It is shown that Helmholtz’s theory leads to 
the valge of T for conduction in three dimensions given 
by the equatyon— 


v T = 43 | (Fu + Gv + Hw)da, 


. 


. 


e s d 
where @% 1s an element of volyme, 2, v, w the components $ 
of currents, and the integral 1s eatended throughout all 
space F, G, H, are, of course, the gomponents of vector 
potential, and in this théory are given by equations— 


@ 
F= 1 y'dx'h +31 - Lydyjdx, ET 
. 
where . 
y= fyd arias 
If p be the density of fiee electiicit? at any pont, 
etulda + difdy + dwļds = — dojti, . 


and this, when instead of *'d7/ds’ is substituted its value’. 
in terms of x’, v’, w’, gives, by an application of Green’s « 
theorem, the result— . 


wv =f: dp'[dt ač, 


where da’ 1s an element of the space in which the current 


. 
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ow e , 
y 1s flowing sew, i8in the insulating dielectric two | towards the*dielectric) 1s the surface distribution du@to 
like quantities of electricity, 2, é’, woul produce a fe- , the polarızation By speaking of thfs as she electrifica- 
. pulgive force of magnitude ee'/Ar?, the electrostatic | tion what is meant 1s that ,this electrification existing in 
potential $, due to thæ free electuicity of density p’, 1s | the diele&tric medium proper would give thes obseiyed 





given by the equation— e potential, @, at each pomt Thug 
7 ba e F Jet e 
RR ee e fee 
Thus, from the foregomg values of F, G, H, three! The value of the electrostatic energy, U, according to 
- equatipns aye pbtamed, viz , j this dielectric theory, 1s giv@én 9y . 
A WF = — gru + (1 — LAP pldxdt, r dp? Pod ne 
. with ty equations for v?G and v*H ‘These ' Us af) dù + ro x [sre ° 
$l, S, 
. a de 3$- dGaly + dHjdz = ~ kadpjdt, | Ifthere are applfed electromotive forces, X, Y, Z, their 
k . values are given by 
which 1s zero*if & or A be zero i e a 
* If, now, the magnetic inductive capacity be taken for X =—do/dx ~ arf[(K — a), 


¢. the moment as unity, and the magnetic force (a, 8, y) be 


witk similai equations for Y and Z Hence, if X, Y, Z=o 
e SO defined that T is y times the magnetic induction 


—tkat is, 1f there is nothing but electrostatic action—the 





through the circuit in which the current whose numerical | electrostatic energy is given by ` 
thagnitede 1s y flws, we deduce easily the equations— K _‘de\? 
a = dH/dy ~ dG/ds, &e , E =f Sr z) a 
sò that there follow If X, Y, Z are not zero, the electrostatic energy becomes 
d? 
i: A - 2 = gru ao 2n/K | 3(g?)de (which 1s Maxwell’s expression), provided 
f . r X==0 We have to inquire what reasons can be adduced 
&e, &e 


£ for putting À = o im this theory 
These coincide with the equations of currents given by * M Poincaré shows that the velocity of propagation of 
Maxwell when the last terms are omitted We must 


a wave of longitudinal displacement ın Helmholtz’s theory 
; _therefore either put A= a eines ae at ia not in general | j. a KARK — AJAX On the other hand, the velocity of 
pea next eporee aries nee in Helmholtz’s propagano of a wave of REYES SE 15 
theory be not less than zero, the sum of the electrostatıc f HAE N ans alas a Sonnan ane 
and electio}inetic energies may dimimish indefinitely | 1 OHE OF the ier a ean 
- from an infinitely small value, so that there would be | 28t condition would make the velocity of propagatt 
table equilib ae This affords another reason for | Waves of transverse displacement infinite, and must be 
. ae ae Hhetieory of Weber, in which # = © 1 iefected for every medium, 2ven so-called vacuum, et 
-e dn chapter v Poimcaré passes fiom the theory of Helm- ee 18 propagated Poincaré adopts the secon 
e holtz to that of Maxwell He first considers magnetic | 2¥YPothesis 
cee polari ton according to a modifed and | Further, if to àa positive value E E Banh 
"conected version of He theory of Patsson He supposes | 2¢T0 be assigned, a wave ot oe DU ar ene 
the dielectric space filled with conducting particles sepa- a ae A R het a Hed eee a G A 
rated by other material, the dielectric proper, which com- TAONE : 7 Y Ru are aT 
pletely insulates these bodies from one another These | MaKe A insensible, as this gives for the ve a nae 
conducting bodies are suppo$ed to be electrically polar- | of transverse displacement his mne 1/ y K; whic 
ized, so that electric displacement (7, g, #) 1s set up in | known by experiment to be eee (8 4 a 
the medium A parallel theory of magnetic polarization The adoption of this value of S S e n oe 
1s considered, and the electric displacement 1s stmply the | Magnetic equations of ibs » an p 1 e ka os 
electric analogug of the intensity of magnetization of the J = 0, dujdx + dujdy + éwidz = o, the las ‘ 
medium-—that ıs, the magnetic Moment at each point per | expresses that electricity considered as the analogue of a 
ynit of volume TE e be the ratio of the volume ocampied | fluid 1s incompressible-—that 1s, that all currents flowing 
by the conducting particles to the whole volgme of the | are closed currents 
deiecne space m which they are embédded, the specific It may be pointed out here be x no 
inductive capacity, K, of the medyum 1s found to be Ag(e), | with,that arrived at by Mr R aze oes ee 
where (ec) 1s a function analogous to (1 -+ 2e)/(1 —*%) (the | parison of Maxwell’s Serv oteren He gon 10ns Wi ee 
correspqnding function for th case m which the conduct- | of Helmholtz and Lorentz, and in a s es pape ones 
ing particles are sphefes)1n that ıt becomes infinite when | general equationsof the electrcmagnetic fie 





ex] Ph.l Soc, vol v,Part n , 1884) ee Sacer result 

s paper 

According to Poincaré, à 1s the specific mductive | 15 that $, the electrostatic potential of Helmholtz : 

i capacity a e dielec. medium proper, or insulator | must be zero everywhere in order to pags fiom Helm 


between these conducting bodies, anti is very small In | holtz’s theory to that of eel Bie Taui Fangs 
order, therefore, that.K may be finite, 1t 1s necessary that | has denoted by Aq, so mee pierce anaes 5 
e may be very nearly equal to unity It has been attempte o pas e Le car ane 
The electrostatic potential, $, at any point ıs that due | Maxwell’s theory by putting oy i sean ate 
to the free electricity fresent on conductors, and to the | suffice alone, as Poincaré A soe T ne EEE 
electricity developed throughout the medium by its } at once J = 0, 1t would ar to pive sh porte 2 a 
poldazation The electrification, ın fact, cons®s of two | transverse wives unless further =È TARSA an 
parts—a volume density on the® dielectric Spens ii ne oo effect the transition Triesp 
the electric displacement, and of amount — br value o 
dgjdy % dh{dz), a a resultant surface density, o” = 0 — Pomcaré thus supposes: m ae a ee 
(f+ mg + nh), wheie o is the surface density of the dielectric theortes, that even v al my e arte 
electricity present in the form of charges on condyctors, | the inter-planetary P consis ure ae 
and Z+ meg + nh (in which 7, m, n are the direction | ducting matter embetlded in an "i A ie edie af 
cosines of the normal to the surface directed mwards | mfinitely small mmductive capacity, g 
NO. 1164, VOL 45] j 





ì . oe @ e lf ee (] 
: e ° * ° À 5 
~ bg ' e 3 i 
370 s 7 ° NATURE *(Fepruaryi8, 1892 . 
L] bd a : 





Mossotti’s theory, which 1s the starting-peint of all 
mafhematical theorses of polarization, ye conducting 
particles are spherical, and therefore, if « De the ratio of 
the volume of the spheres të the total volume of the 
medium, the valwe of K 1s (1 -+ 26)/@ — e) Itas here 
assumed that the speciffc inductive capacity of the nsu- 
lating diefectric 1f unity Potncéré, however, sees no 
reasoh for making this paiticular assumption, and takes 
it ds A, a quantity which, if Maxwell’s theory be the true 
one, must be exceedingly sma This involves, as already 
stated, K = Ag(c), where d&g) 1s a quantity which be- 
comes,very great when e = 1, Thus, according to 
*Maxwell’s theory, the conducting particles aie separated 
by infinitely thin insulating partitions, So that they prac- 
tically fill the whole space Of course, the physical fact 
may be very different from that here Supposed the theory 
only furnishes a picture, not perhaps altogether clear and 
intelligible, of the structure of the medium and its func- 
tions 

It may be said that the infinitely small inductive capa- 
city, A, of the medium, itself requires physical expiana- 
tion ‘This 1s quite true, but so also does the specific 
inductive capacity equal to unity assumed for vacuum or 
an in the ordinary theoties In fact, such dielectric 
theories as have been put forward, involving merely 
polanzation of the medium, only give an eaplanation 
of the difference between the electric behaviour of one 
medium and another, and furnish none whatever of the 
teal rationale of the propagation of electric action 

That the value of p may be finite, it is necessary that 
the values of the volume density, p, and the surface density, 
g’, may be infinitely small, since 


af # Ls 
o=| 2dr [as 


Here p 1s the volume density due to the surface distrib- 
tions on the opposite faces of the partitions between tle 
conducting particles, and this, ıt 1s easy to see, will be 
infinitely small Also, o’ 1s the sum of the actual density 
(surface density of charge) on the surface of the con- 
ductors, and the density, which 1s the surface mantfesta- 
tion of the polarization of the conducting particles, or 
o =o — (f+ mg + nh) This also can be conceved 
as exceedingly small, so that @ may have a finite value 
Further reasons for preferring the theory of Maxwell 
are discussed in chapter v1, which 1s entitled “ The Unity 
of Electric Force” Thigchapter consists of an exposi- 
tion of Hertz’s modification of Maxwell’s electtomagnetic 
theory—a modification, ıt 1s to be remarked, practically 
given also, but in vector form by Mı Oliver Heaviside, 
in various papers in the PAzlosophzcel Magazine When 
made, it exhibits a striking parallelism between the equa- 
tions of electric and magnetic force, and leads to some 
remarkeble theorems Using Maxwell’s equations, and 
deviating slightly from Poincaré’s mode of presenting*the 
equations, we have, if 2 now denote electric conductivity 
ofthe medium, and P, Q, R components of electe forces- 
K d 


— 1 (dy _ dB 
KGa) alee) 
with two simia equations for Q and R. But also we 


havg—« 
BO i ee 
4m dt 4n\dy df 
wifh two similar equations for 8 and y These last may, 


by athe introduction of a non-existent quantity, g, be 
written— 


(«+ ma), 1/(dR _ dQ 
> ardt gr \ dy T) 


&C, &c 





@ 
The quantit? g, Heaviside points out, is the proper 


magnetic analogue to 4, and may therefore be called*] where” 
th® magnetic conductivity a Its reciprocal would be the ! 
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true magnetic resistivity of the Bedium, Of cqurse, in 
an@nsulating me&um £ 1g also zero 
According to Maxwell’s theofy P’Q,R, a, 8, y fulfil 
© . 


the equations-— ° . 
Lee e 
da ay dg ° č ans 
da $ B ay _ ° r 
dx dy dz a a ‘ 







the first, smce dujdx + dujdy + dwidg = 
second because nem ue y the med 
supposed purely inductive, must fulfil the solen 
ition except at the (vortex) origin of the disturbance” 
There ıs therefore, in Maxwell’s theory, a perfect veci- 
procity of relation between the electrie and magnetic 
quantities Hence we might infer, from the magnetic 
phenomena following from electric currents or flow of 
electricity, an analogous set of electric phenomena follow- 
ing from the flow of magnetism Now we know that if 
a magnet varies ın strength it produces an electrofhotive 
force of components P, Q, R, at every point of the sur- 
rounding space This we may suppose due & a current 
of magnetism flowing from one end of the magnet to the 
other, and thus producing the variation in the magnet’s 
strength The directions of the components of electric 
force at any point are in fact coincident with those of tHe 
components of vector potential produced by the magnet at 
that point, and are equal to the timae-rates o&variaton of 
these compongnts But why shguld this not be regarded 
as an electrostatic field in the ordinary segse of the term? q 
Fo. example, a current of electricity, flog 9nd A ` 
closed circuit, produces a magnetic field equivalent to tha 
which would be produced by a magnetic shell of proper 
strength, and having its edge coincident with*the circuit 
Of this current a closed solenoid varying continuously in 
magnetic strength (for example, a closed solenoid magpieh 
the magnetiZing current 1s varying in strefgth) is the 
magnetic analogue, and ought ın the same way to Be ° 
equivalent to an electric shell, in the sense of producing 
an identical electric field Such a swell ought to be sub- 
ject in an electric field to dynamical action, and further, 
two such varying solenoids oughtto exert the same mutual 
dynamical action, as would the two equivalent electric, 
shells if placed in the same,configuration The second 
of these conclusions asserts that the dynamical] action on 
such a shell depends only on thfe electric field in which 
it is placed, and that its action on the otne: varyang 
solenoid 1s due to its producing exactly the same electric 
field as the equivalent ele¢tric shell would*pioduce This 
is what Poincaré gives as Hertz’s principle of the unity of 
electri® force . 
Of cours@, it 1s to be noticed that the second conclusion 
does nof follow from the first We cannot reason that 
becausg the mutual actien of an electric shell and à vary- 
ing solenoid is the same as,that of twoeelectric shells, 
therefore the mutual action of two golencids is the same 
as that of two electiic shells ° 
If, however, we assume that the dynamical action on 
a closed varying solenoid depende only o electric 
field in which 21t 1s placed, we can say that thé mutual 
action of two varying solenoids ıs the same as that of their 
equivalent electric shells e . 
M Poincaré calculates the werk done ın effecting a 
relative displacement of two such yarying solenoids, and 
finds that it 1s equal to the change in the electrostatic 
energy of the system, as the change in the electrokinetic 
energy is@ill accounted fay otherwise Now, the eleé@tro- 
static energy of a system is given as we have seen by the, 


equation— 
= A s/do\? 2T 2) Looe 
5 j ta) Wiggs ) fa, 


f= -(K-a)fan dF lat + agfte À 
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This may be qe . 
@, 
© y Of AS (MON, K- adp , dF? 
U =H ‘a Sar (B+ T) Ja . 


Now$ıf thtre be po inductive action—that 1s, if the 





` field be wholly electrostatic— 


andsgence, for two electric shells— 


s _ [Ki /dey? 
u= f EAZ) ae 


e 

e 

Ôn iy other” hand, if the action be wholly inductive— 

that ir we have no so-called electiostatic action-— 
0? addx, dpjdy, dọļdz = 0, 

and foi to varying solenoids we have— 


° . QT /dt, dG/dt, dH Jat = o, 


K - alfa F\? 
U' = | 7 3 ——- | da 
* 8r > dt ) 
. If, then, there be the same mutual action between the 


: two Varying solenoids as between their equivalent electric 
shells, we must have U 4: But because of the equi- 
: valence fhe value of dF /dé, &c , produced at any point by 
eithe: solenoid, must be the same as those of d@/dr. &c, 
produced at the same pomt when the solenoid 1s re- 
placed by its-equivalent electric shell Thus we get 
*U;U’ = K/{K —A), and therefore A=o Thus, if the 
principle of @he unity of electric force is true, A = 0, and 
weshave Maxwell’s sheory R 
Dr Olver Lodge has, as is well known, endeavoured 


a tg detect the gustence of an electrostatic field produced 
2 ery Vary m@magnetic action (NATURE, May 23,1859, and 


ectrictan, May 17, 1889), and has reason to believe 
that he has been successful Its also possible, as Pom- 
caré suggests, that this kind of electrostatic action may 
be developed when iron rings, &c , are placed ın the field 
-ofy.n. alternating electromagnet, as in the experiments of 
Elhu Thémson 7 
* Ina note, which forms a supplement to the comparison 
of the theories of Helmholtz and Maxwell, M Poincaré 
points out that when the mutugl action of a varying 
solenoid and an electric shell 1s considered, contradictory 
results are obtained according as the solenoid 1s regarded 
as fixed and the shell movable, or the shell fixed and the 
solenoid movable ‘hus the theory of Helmholtz in this 
application does not give fulfilment of the third law of 
motion s 
- Possibly, some such theory as this may throw some 
light on the electric phenomena of voltaic cells, with their 
finite steps of*potential across the surfaces of separation 
of dissimilar substances, and help to refer the production 


* of all currents to» the single cause—electrothagnetic 


action . 


We come now to the discussion which the Book con- 
, tains*of the experiments of Hertz This fills congiderably 
more than oneehalf of the work, and we cannot, in the space 
left at our disposal,give an adequate account of it Of 
the experiments themselves it 1s not necessary to say 
anything, as they have been fully and ably discussed in 
NATU Mr Tæuton (February 21, 1889) Hertz’s 
own theory of the radiation of electric and magnetic 
energy has also been given in these pages by Dr Lodge 
(February 21, 1889¢e¢ seg ) Poincaré’s presentment of the 
theory ıs, however, marked by many points of originality, 
and abounds in acuge and interesting remarks 
The theory of the dumb-bell exciter used by Hertz ıs 
fisst considered, then the field produced ıs digcussed, and, 
* la8t of all, the action of the resonator or recever 1s dealt 
with Taking the exciter as a couple of spheres, 15 cms 
im radius, placed with their centres 150 cms apart, and 
joined by a wire$cm m diameter, Poincaré calculatés 
(1) the capacity, (2) the self-induction of the arrangement 
The value of the capacity of the arrangement of twoe 
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spheres used by Hertz in thé calculatioff of the period of 
tne exciter was that of each of the spheres by itself, viz 
15 cms Now, if one of the spneres were alone in #s own 
field with a tharge g and at a potential Y, we should have 
g/V = 15 But at anyeinstant when the charge of one 
sphere is g, that.of the other sphere, 1s — p , and since, 
the spheres may be taken as nearly without mutual influ- 
ence, the difference of potential between*them is 2V 
The capacity ıs, then, g/2V, or 7 5 cms —half tke value 
used by Hertz That this ıs the proper value to use for 
the capacity 1s easily verafied br a refgrence to the mode 


379m 


of establishing the equation of oscillation, when itis seen * ge 


that the capacity 1s reallf defined by that equation as the 
charge on one of the spheres civided by their Uifference 
of potential è 

The calculation of the self-induction given by Poincaré 
is interesting Regarding, as an approximation, the 
currents ın the spheres, and the influence of the spark- 
mterval, as negligible, and taking the wire as of length Z 
(equal to the distance between ‘he centres of the bulbs), 
and of diameter g, and assuming that the current 1s wholly 
on the surface of the wire :whick itis approximately, when 
in rapid alternation) he finds— 
k-1}> 


m 3 


` L=27f logt- 14 


where & 1s the quantity which appears in Helmholtz’s 
theory 

This differs from the value grven by Hertz in having 
— 1 forthe middle term withir the brackets instead of 
— 75, and (2 — 1)/2 instead of (1 — &)/2 for the third 
term The first discrepancy arises through the currents 
having been taken by Hertz as uniform over the cross- 
section of the wire, and the second probably through an 
error in sign The self-inductian, L, 1s 1902 cms if the 
term involving # 1s not taken into account, and (1902 + 
e150) cms if & be put equal to zero 

Calculating the period T (= 27/LC, where C is the, 
capacity in electromagnetic units), we find it to be 
251 X 10-8 seconds, and multipiying by the ratio of the 
electromagnetic unit of quantity to the electrostatic unit, 
or v, we get for the wave-length 7 53 metres Hertz gives 
1 77 for the calculated half period, and 5 31 foi the corre- 
sponding half wave-length On account of the error ın the 
estimation of the capacity, ıt 1s clear that this value of the 
ha'f period and half wave-length must be divided by 4/2, 
and this brings them into agfeement with the values first 
stated Thereis, however, a serious discrepancy between 
the results of theory and experiment, which we shall 
notice presently = 

The calculation ef period, &c , of course proceeds on 
the assumption that the resistance 1s negligible, and this 
1s no doubt the case to a sufficient degree of approaima- 
tion In the theory itself, also, no account isetaken of 
tht: induction coil or of the displacement currents in the 
dielectric , further, the eifergy :s dissipated, not merely 
ey the production of heat, but by radiation into the dı- 
electric That the influence of the induction coil 1s 
indeed negligible Poincaré gives reasons fðr supposing , 
m fact, on account of the enormous self-induction of the 
induction bobbin, and the small mutualeinduction of the 
exciter and the bobbin, the corrected differentiaPeqeation 
1s the one formerly found for the oscillation, with the 
addition of an exceedingly small term, so that the solu- 
tion 1s practically the same as before (Here, p 162) the 
expression “a étant très grand” should be “a „étant 
très petit”) As Pomcaré states, the, vibration of the 
exciter 18 ike that of a very smal] pendulum attached to 
a massive pendulum of long period, the period of the 
former is very little affected by its mode of support 
a similar reason the period 1s very httle affected by the 
very considerable capacity of the bobbin © bd 

Experimenting on the velocity of propagation of SIO? 


For 7 
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magnetic wavel, Hertz fotind that the half wave-length 
m air was about 4 5 metres, the corrected period of the 
vibragor used being about 2 x 1078 seconds ‘his gives 
a velocity of propagation of go0/(2 x 10-8WYor 4 5 x 10!) 
cms per second, exceeding the,yelocity of hght by about 
50 per cent e For the wave-length in wires, howeve1, he 
found a value wlfich gies a velocity of propagation 
nearly equab to the welocity of hight, when the correction 
of the period fot error in capatity ıs taken nto account 
(Later, M Poincaré gives the half wave-length in an for 
these experiments as 4 8 metreg ) 

Herr Lechner, experimenting at Vienna, has also found a 
velocity of propagation in wire& very appioximately equal 
to the Welocity of hight, which thus confirms Hertz’s 
result On the other hand, MM Sarasip and de la Rive, 
expellmenting at Geneva in 1890, found that the wave- 
length observed depends very muchon the dimensions 
of the resonator But using an exciter exactly simuar to 
that of Hertz, and of the same dimensions, and a resona- 
tor 75 cms in diameter, and therefore nearly an exact 
copy of that employed by Hertz, thev found a half wave- 
length of 3 metres, instead of 48 metres as found by 
Hertz Thus there is a discrepancy between the two 
results which ıt is difficult to explain Hertz himself 
gives a possible explanation, in a letter to M Poincaré 
which is quoted in a note on some lecent experiments 
which ıs printed as an appendix On accoun of its 
interest, we take the liberty here of translating the extract 
quoted It isto be noted that what 1s called the wave- 
Jength here 1s the distance from node to node, or half the 
complete wave-length 

“It is difficult for me to believe that I have been 
misled in the second method into finding 48 metres 
instead of 3 metres, but since the result of Messis 
Sarasin and de la Rive has every theoretical appear- 
ance of truth, I have endeavoured to find out the cause 
of the difference Here are two ways of explainng 
it The waves were produced between two paralle] 


, Walls of a room, and I have taken account of the reflec- 


tive action of only one of them Let us suppose, to begin 
with, that the length ofthe room 1s an exact multiple of the 
wave-length, say three wave-lengths We shall have two 
well-marked nodes at the exact distance If the length 
of the room is four wave-lengths, we shall have thiee 
well-marked nodes But if the length of the room is 
imtermediate between these, and nearer the fofmer than 
the latter, we shall have two less distinct nodes at a dis- 
tance apart gieate: than @ wave-length This explana- 
tion would appear to me satisfactory, if the difference 
were not too great 

“The other way of explainusg the difference is this 
My reflecting plate of zinc was fixed in a niche in the 
wall, and it is possible that the projecting paits of the 
wall may have had the effect of carrying off the nodes to 
a greatey distance from the wall, and thus of giving too 
great an apparent length as measured But it 1s ajso 
true that the niche was fiom ë to 6 metres in width, and 
it oes not seem to me very piobable that it can have 
had any great effect ? , 

“I therefowe cannot tell precisely the cause of my 
error , but I believe there must be some way of explaining 
ıt For a long tame I have sought ın vain to find a prob- 
ablegawse for the difference of velocity in air and in 
wires, and I had myself found, before Messrs Sarasin 
and de la Rive that there 1s no difference for short waves 
of go cms ın length The results of these gentlemen, 
however, give the same velocity for long waves, and con- 
tradict my experiments ” 

Connected with this pomt M Potncaré has some 1n- 
structive remarks on what Messis Sarasin and de la Rive 
have observed and called multiple resonance, and which 


t Fog an interesting discussion of the effects of reflecting plates of 
different dimensi@is, see a paper by Mr Trouton in the Phd Mag, 
July 1891 
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has also been observed by Fitzgerald and Trouton. 
Their supposition ıs thatethe excites @iyts rise neither 
to a single vibration of distinct perfod, n¢wto a lumited 
number of distin& vibrations, byt rather to such a 
complex of vibiations as would give a wide band of 
continuous spectrum Thus all vibations, agredfng with’. 
possible modes of vibration of the resonator would be 
1emforced That this explanation 1s mbt korne out ‘by 
the theory is true, but on account of the*incompleteness 
of the theory it ıs not possible to attach much weight to 
this fact It is hard to beleve that the vibfatigns can be 
perfectly simple 

Poincaré proposes, however, the followirfy expl 
For various reasons, he thinks the logaritht 


ation 
ent 


of the vibrations of the exciter1s probably much greatetys”” 


than that of the resonator, and so tħe vibr&tions of the 
exciter diminish ın amplitude more quickly than those 
which by any cause are set up in the resonator 
the resonator, being started by the excite1, would continue, 
its vibrations after those of the eaciter had become in- 
sensible, but would then vibrate in its own proper period, 
thus giving vibrations of longer period ànd of greater { 
wave-length than those whith excited it The wave- 
length, being determmed by interference, and wsed with, 
the too short period of the eacite:, would of course give 
too great a velocity of propagation With this explanation 
Hertz has eapressed himself as practically,in accord, and 
so a possible way out of the difficulty seems opened up. 
As Hertz 1.emaiks, the oscillations of thg exciter, re- 
presented graphically, do not give a curve of sines pure 
and simple, but a curve of sines the amplitude of which 
giadually diminishes Such an d&cillation will cause all + 


Thus ° 


1lesonatorg receiving it to vibrate, but thos® Jyms\tuapw ft ws 


the excite: more violently than the others 
matical investigation of the point is given by M Poincaré, 
which explains the result, shown by eaperiment, that the 
apparent spectrum found by Sarasin and de la Rive 
seems more extended when wires are connected to ghe 
vibrator, thane when the propagation takes place’ frétly 
in air . 

Whether this explanation be satisfactory or not, there 
can be no doubt, on the whole, that the electromagnetic 
theory of light 1s sub@tantially true The theory is far 
from complete, and there are many outstanding points 
which require further theoretical and experimental eluci- 
dation Some of these are touched on by Poincaré in ' 
his discussion of the field produced by exciters of different 
forms, and the theory of the resonator, but especially m 
a valuable series of notes which: he has added to his 
lectures These deal with special topics, which are theie 
treated with more detail than was possiblein the body of 
the wok Such, for example, are his notes on multiple 
resonawce, the calculation of the period, and the propaga- 
tion of waves in sinuous wires 

This aeticle has rin to too great a length, and must here 
close M Poincaré’s work ought to be read by-evaryone 
interest@d in Maxwell’s great scientific gene1alization—the« 
greatest, perhaps, ever made by a natural philosopher 
since the days of Newton—and ın ıt remarkable expen- 
mental verification by Hertz There never was, perhaps, 
a time of greater mathematical and physical_activity than 
the present, but withal it is marked by a for the 
scientific student whith no previous age ever displayed 


It 1s no small encouragement to, humbler scientific , 


workers when masters of analysis like M Poincaré take 

the trouble to publish, in a connected form, their lectures 

and researches on the current scientific questions of the 

day Besides earning the gratitude of those who are 

thus admigted within the circle of their pupils, by imgie-. 
diately communicating thir discoveries and expositions - 
in this manner to the general scientific public, they » 
multiply many-fold the direct effect of their work on 

scientific progress 

A GRAY 
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Let Tenement, Be directed to the other, but the sfars would | 
7 mmm at different times 
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g= The Mrobable Date of the Founding of Denderah as 
derived from the Accougit of the Building Ceremonial 


So mych hay:ing@been stated relating to the inscriptions 
ngcording Building ceremomals, I will now return 


e to the statement regarding Denderah, to see what can be 






the view that either the middle o1 the chief 
1s, the brightest star of the constellation of 
t Beavis we now know it—was the part refered 
e cord was stretched to the star on the 


madg of it 


on 
» 

The first duestion® which arises 1s, Was there any 
reason wh¥ 6,Urse Majoris at the centre, o1 a the 
kd 
brightest, should have been used as the orientation point 


at any time? Was there any reason why any special 
sanctity should have been associated with either? Cer- 
„tainly not in the case of 6 on account of its magnitude, 
-becaitse Dubhe§ not fai from it, 1s much brighter And 
certainly not in the case poth of 6 and a on account of 
the time ®f their hehaca!l rising We seem therefore in 
an zzpPasse along this line of inquiry, but a further con- 
sideration of the question brings out the remarkable fact 
that’ at two different points of time the North Polar 
distance of a Ursæ Majoris was nearly the same as that 
of a Lyre ad y Draconis, so that a Lyre would be 
visiple at qne of the, dates and y Draconis with a Ursa 
Majoris at the other—all rising in the same amphtude 

* The stars rising at th@same amplitude, a temple directed 
This, ıt may be suggested, may 
have been the reason why a was used by the king the 
most conwement hour of the night was chosen But 
there may have been another reason 

- Ye.know enough of the Egyptian priests to imagine it 
might be to then interest that even the king himself 
should not know everything, and the question arises 


«e whether, knowing the equal amplitudes of the risings of 


. 


» shone at night 


these stars, the secget was 1etained while a Ursæ Majoris 
was used ° 

This, of couse, can only be put forward as a sug- 
gestion, and to many, no doubt, it will seem to be far- 
fetched , but from the account given by Herodotus of some 
of the ceremonials and fnysteries connected with the 
temple of Tyie, it is suggested that the priests used star- 
light at might fo. some of their operations very much in 
the same way as they might have used sunlight during 
the day Agcoiding to Herodotus, in the temple in 
question there were pillars Òf gold and emerald which 
Now, there can be httle doubt that in 
the darkened sanctuary of an Egyptian tergple the light 
of a Lyre, one of the brightest stars in thg northern 
heavens; rising in the clear aiy of Egypt would be quite 
strong enough to throw into an apparent glow such 
highly reflecting surfaces? as those to which Herodotus 
1efers 
jane ponnE ouch a ceremonial as this used at Denderah, 
the less the wo1shippers—who, reasoning from the analogy 
of theta onal formed the ‘manifestation of Rā, would 
stand facing the sanctuary withthén backs tothe chief door 


t Continued from p %9 

2? One of the in-ciiptions mlating to the manifestation of RI has been trans- 
lated by de Rougé as follows —~ 

“Tl vint en passant wers le temple de Ri 
adorant (deux fois) Le xer-heb [celebrant] invoqua (celur qui) repousse 
les plates duro: 21l remplit les rites de la porte, 1l pnt le seteb, 1 se purtha 
perlencens al fit une bation ıl apporta les fleurs de Mgdenbex [a part of 
the temple], 1} apporta Je parfum ("Je Il monta les degr® vers | adytum 
grand, pour voir Ra dans Habenben, lut-méme se tint seul 1l poussa Je 
verrou, 1l ouvrit les portes, 1l vit son père Ra dans Habenben 1l venéra la 
barĝue de Rä et la barque ce Tum Il tra les portes et posa la terre 
sigillare (qu'il) scella avec le eau du ror Lurmême ordonne aux pi ééres, 
tJ ai placé le scean, que n'entre pas quelqu un dedans de tout roi qui se 


il entra dans le temple en 


tiendra (la) ’”’—"* Chrestomathie Egyptienne,” de Rougé, 11 p 60 
e. 
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pharaoniques sont des reconstructions 
H 


escribes the building 


for the ouentafion of a temple, some of the uses of which 
were toeutilze for theireown purposes some of the 
phenomena presented by a brigh: one pising at the same 
amplitude These considerati@ns have, however, only 
full force as between @ Uneag Majoris and a Lyre 

Of course, so far, nothing can be said with cestainty 
with 1egaid to either of the stais ın question having been 
chosen for the original orientation, butgin an inquiry of 
this kind no line of evidences to be neglected 

We next come to possibfe dates Taking the ampli- 
tude of Denderah as 73°, the dates of fovndation given by, 
either a Lyræ or 7 Draconis will be those at which these 
sta~s had an equal amplitude 

Roughly, and onty roughly, these dates would have 
been as follows — 
Honzon 2° high 

7200 BC 

4400 BC 


a Lyre 
y Draconis 


Now, what are the records concerning this temple? 
We know that the structure now visible to us was built 
inthe time of the last Ptolemies and the first Roman 
Emperors, and I have already shown that at those dates 
the Gi@at Bear (the old Thigh) did not rise at all, as it 
was circumpolar 

But it 1s also known that there was a temple here in the 
time of Thotmes III , and even earlier, going back to the 
earliest times of Egyptian history King Pepi, of the 
6th dynasty (cere 3233 BC), 1s Dortrayed over and over 
again in the crypts 

Even this 1s not all the evidence in favour of a high 
antiquity In oneof the ciypts(No 9), according to Ebers 
and Dumichen there are two references to the earliest 
elans ofthe temple One inscription states that the great 

round-plan (Sezzz) of Ant (Denderah) was found in old 

nting on parchments of the time of the followers of 
Horus (sun-worshippers) preserved in the walls of the 
palace during the reign of King Pept Another ın- 
scription goes further, referrimg to the restoration by 
Thotmes III (cere 1600 B C } of the temple to the state in 
which it was found descitbed in old writings of the time 
of the King Chufu (Cheops) of the 4th dynasty (ere 
3733 B@) If any faith is to be placed in this inscrip- 
tion, it seems to me to sugges: a still higher antiquity 
Taere would have been more reason for describing an 
antique shrine than a biand new one, and the date 4400 
1s well within the historical period, according to Mariette 

If, then, I am right in, my suggestion as to the word ak 
iefeiring to a Ursæ Majoris, and as to a star 1ising at an 
equal amplitude to y Draconis being for some reason made 
use of in the building ceremony, we find the closest agiee- 
ment between the astronomical o1lentation, the definite 
statement as to a certain star being used in the building 
ceremonies, and the mscriptior in the crypts referring to 
Cheops as the earliest “historical personage who, de- 
I must confess that this complete 
justification of the double record strikes me as very 
remarkable, and I think ıt wll be genefally conceded 
that further local observations should be made in order to 
attempt to carry the matter a s:age further 

If the above results be confirmed we hafe # most 
important indication of the fact that in the rebuilding 
ın the time of Thotmes III and of the Ptolemies, the 
oliginal onentation of the brilding was not distfibed, 
and that in the account of the building ceremonjes we 
are dealing as surely with the laying of the first foundation 
stone as we are dealing with the of&iginal plan ! 
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ON SOME PQINTS IN ANCIENT EGYPTIAN of the temple—knew about the c&estion of a bright star e 
~\ Se@s7RONOMY! which might probably produce the mystery‘the better, so 
. . ° that ıt may be almost said that the priests had a reason, 
IT e and a very goggl one, for using a comparatively faint gtar 


1 On this pomt I am permitted by Prof Maspéro to print the followingae=e= =" 


extract from a letter I rece:ved from hım — 
“Lous les temples ptolémaiques et a plus grande partie des temples 


Ce que veus avez observé ée 
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Å ere, howeWer, it 18 newessaiy to proceed with caution, 
for the last word may not yet nave been said when we 
accept y Draconis . 

Ihave elsewhere pointed out that it 1s Hot impossible 
that a temple once oriented to a certain star, and long out 
of use on agcount of the precessional movement} may be 


e utilized for anothet, and be rehabilitated in consequence, 


when that game mpvement brings, another conspicuous 
star ngo the proper rising amplitude 

In the present case, the orientation fits y Draconis in 
the historic penod, but ıt also fits a Lyre in the times of 
the Hor-schesu, fhe dimly seen followers of Horus, or 
sun-worshippers, before the dawn of the historic period, 
[f we assume that the recora is absolutely true (and I 
for one beheve in these old records moge and more), and 
that Cheops only described a shrine founded by the 
Hor-schesu, then we are carried bagk to cerc Jooo BC 
l am indebted to my friend Dr Walls Budge, fo. the 
suggestion that the position oë Dendeiah on the highway 
from the Red Sea—which may soon be reached by a 
railway from Keneh to Kosseir '—would make ıt one of 
the most important places in Ancient Egypt 

In any case the consideration has to be borne in mind 
that the series of temples with high northern and southern 
amplitudes at Denderah, Abydas, Thebes, Philæ, Edfu, 
were nearly certainly founded before the time at which 
the heliacal rising of Sirius, near the time of the @umme1 
solstice, was the chief event of the year, watched by 
priests, astronomers—if the astronomers were not the 
only priests—-and agricultural.sts alike Now we know 
from Buot’s calculations that this first took place cere 
3285 BC, and that Sinus—though, as I am informed by 
Prof Maspéro, zo¢ us heliacal r smg—is referred to on 
Insctiptions ın pyramid times The Sirius temples at 
Thebes, Philee, and Denderah, are in all probability of 
much later foundation than those to which I have re- 


ferred, and that at Denderah seems from its orientations 


to be the latest of all! i 
I will, however, leave for a future occasion the question 
*of the original Hor-schesu shrine.and consider at present 
an important relation between the chief temple at Den- 
derah and one of the chief temples at Karnak I am not 
aware that the relation has been pointed out before 
The amplitude of the temple at Denderah, dedicated to 
Hathor,1s 73° N of E The amplitude of the temple 
dedicated to Mut or Maut at Karnak 1s 71° Y of E, 
which, assuming the same star to have been used, 
corresponds to a date (accerding to the height of the 
horizon) of cre 3000 to 3500 BC, This 1s therefore later 
than the Hathor temple of Denderah 

Now, we have it from Plutarch (eszs and Oszrzs, Parthey, 
cap 56) that Isis=Maut= Hathor=Methuer, and this 1s 
sufficiently clear from the symbols ôf these goddesses, 
without his authority 3 
It 1s fundamental for the orrertation theory that the 
cult shall follow the star But we have here the same 
cult Hathor and Maut are megelr Zoca/ names associated 
withe local totems Isis ıs a generice name simply, 


meaning an accompaniment of sun-rise, whether that 7 


light be the dagyn, or a heliaca’ly msing star, or even the 
moon The generic symbol for Iss is the sun’s disk and 
horns, which I think may not impossibly be a poetic deve- 


Dendéralg, es®vrai d'Esuéh, d’Ombos, d’Assaian, de Phile, & Or, st les 
premiers constructeurs d'un temple—ou chez nous d'une église—peuvent 
choisir presque a leur gré l'emplacement et par suite | orientation, la plus 
convenable, 1l ea est bien rarement de même des veconstructexry Les 
maison#accumuldées autour du temple les génatent, d al eurs les habitudes 
du culte et de la population étaient prises on rebdtissait le temple— 
comme dgordinaire chez nous on rebâtie | éghse-—sur la même orientation et 
sur les mêmes fondations, J ai constaté le fat à Kom-Ombo, ou les débris 
du temple décoré par Amenhbotpou I et Thoutmosis III sont orientés 
exactement com ne ceux du t&nple ptolémagune actuel, batt sær les runes 
du précédent Vous avez donc le drott ue dire, non seulement pour 

endérah, mais pour beaucoup d autres emples, qu’ils ont été reconstrutts 
sur l'onentation du temple qu’tls remplagatent, quand même cette orrentation 
ne répondait plus à la réalité des choses ” 

@ I have not yet reduced my own observations of this temple, but Nissen 
refers to previous measures, Rhernisches Musenm fur Philologie, 1885, p 44 
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special warning star im wse at anyetfng’or place may be 
anytoing hippopotamus crocodile hawk$eulture,*lion, o1 
ev@én some otherNgommon living ,thing mto which the 
totem degraded when the supply of the orjginal fell 
short! Hence, as the number®of warning Stais was 
certainly very restricted, they, e: rather the goddesses 
which typified them, had different nanfes ip almast every 
nome Hence Egyptian mythology shduld be, asyt is in 


fact full of synonyms, each local name being liable to g 






be brought into prominence at some tiin 
owing to adventitious circumstances, relatin 
dynasties or the popularity of some paitictvar sh 
Let us concede, then, that we had the sã 
about the star For Denderah we hav 
y Draconis What about Thebes ?* As I Mave elsewhere 
pointed out, the temple at Karnak, the date of the build- 
ing of which is the most certain, undoubtedly pointed to ° 
y Draconis? Its amplitude is 62° N of E This was ip 
1200 BC Noris this all, as I have also shown, it fams 
the second of a series with the following amplitudes _ 


6r° Ld a 


Now the last in this series, directed on this viey to 
y Draconis at Karnak, 1s precisely the temple of Maut ! 

So that here we have a very concrete case of the culf 
following the star, not only in the same lade, but at 
different places, and we are diiven te the conelusion¢hat 
Hathor at Denderah and Maut gt Thebes, exotencally, 


different goddesses, were esote1ically the same statgy =` 
aimem ~ h 


Draconis, « 


Th, 
Although it carries us still further into the region of 


mythology, there is more evidence to be gathered from a 
consideration of the old constellations I do nòt think it 
saying too much to remark that among these the atten~ 
tion of the early Egyptians was almost exclusively @n- 
fined to the cfrcumpolar ones Further, the fhean lati-, 
tude being, say, 25°, the circumpolar region was a re- 
stricted one, 50° ın diameter, instead of over I00°, as 
with us But not quite exclusively, fo@ to them then, as 
to us now, the Great Bear and Orzow were the two most 
prominent constellations in the heavens, for them, as for 
he they typified the northern and southern regions of the 
sky - > 

There can be no question that the chief ancient con- 
stellation in the north was the Great Bear, or, as it was 
then pictured, the Thigh (Mesyet) After this came the 
Hippopotamus I had come to the conclusion that this 
has been replaced on our maps by part of*Draco before 
I found that Brugsch and Parthey were of the same 
opinion ® 

The female hippopotamus typified Taurt, the wife of 
Set (eprefented by a jackal with erected tail, or hippo- 
potamus), and one of the most ordinary forms of Håthor 
presents us with the horns and disk surmounting a hippo- 
potamus There ıs evidence that the star we are con- 
sidering, y Draconis, occupied the place of the head o1 
the mythical headgear 

So far, then, mythology ıs with meq but th diffi- 
culty According to the theory the cult must follow the 
star this must be held to as far as possible But 
suppose the precessional movement @auses the initial 
function of a star to become inop@rative, must not the 
cult—which, as we assume, had chiefy to do with the 
heralding of sunrise at one time of the year or other— 
change? And ifthe same cult is conducted ın connece 
tion with anefher star, will not the old name probably Be 
retained ? 

There is another temple of Hathor at Thebes—éhe 


e 
* Have we such instances of degradation in the cat replacing the hen and 
the black pig the hippopotamus, to give two mstances ? 
e [refer tthe Temple M of Lepsius, built by Ramses III 


lopment of the sign for sunrise, The local totem of the ° 


already fons” 
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temple of Dêr W-Bflgari, founded or embellished by Queen 
Hatshepset żre 16008C) This temple, instead of peng 
oriented 73° N of Ea lies 26°°S of Ff, ıt can never, there- 

_ fore, h&ye faced the gtar observed at Denderah 
Now, are there any possible explanations? Two have 

suggested themselves fo me 

At Denderah the image of the goddess was taken on a 
certaan day in the year on to the terrace, so that the lngat 

e of the suf—her father Ri—miught fall upon her 
a temple so that the sunlight might enter ıt 


A a year (which could not happen in the 





ple in consequence of its northern outlook) 
woffid enable the aforesaid operation to be performed in 
“=the sanctuayyeitself The Thebes temple on this hypo- 
thesis assyred this—and at the winter solstice 
. The next explanation I submit to Egyptologists with 
much fear and trembling Tt 1s, briefly, that about 
> +3200 BC observations of the star Sirius replaced, or 
were added to, those made of y Draconis Mythologically 
+ angw Isis wquid be born 
* I base this suggestion on the following considera- 
tions — 
< 0) While the Denderah Hathor was 1epresented by 
the disk and horns on a hippopotamus, at Thebes, the 
city of the “Bull” Amen, Hathor 1s 1epresented by a 
cow with a like headdress 
(2) Sirius, represented originally as a goddess with the 
two feather®of Amen standing ın a boat, 1s now changed 
tosa cow with the disk and horns 7 
. _ 3) Hathor was thecow of the westein hills of Thebes 
- gt is im these hills that the temple Dêr el-Bahari hes, 
ple if oriented originally to Sirlu#would have 
been founded about 3000 BC, when Suius would have 
an amplitude of 26° 





Fic 4—The cow Hathor appearing from the wester® hills of Thebes 
e 


(4) A temple was built m later times at Denderah 
oriented to Sirius, and Sirius with the cow’s horns and 
disk became the,great goddess there, and when her 
supremacy all oves Egypt became undoubted, her birth- 
hese was declared—at Denderah—-to have been Den- 

era ° 

(f In the month hst at the Ramesseum the first 
month ıs dedicated to Sirius, the third to Hathor 
This ıs not, howevei, a final argument, because doca/ 
cults may have beef in question 
. (6) Set seems tg have been a generic name applied to 
the northern (? circumpolar) constellations, perhaps be- 
ecause se¢==darkness, and these stars, being always visible 
în the night, may have in ¢ime typified it® Taurt, the 
. hippopotamus, was the wife of Set The Thigh was the 


T ? Brugsch thus translates one of the inscriptions —“ Horus ın weibcher 
Gestalt ist die Burstin die Machtige, die Tnronfolgerin und Tochter eines 
Thronfolger Ein fliegende” Kafer wird (sie 9) geboren am Himmel in der 
uranfanglichen Stadt (Denderah) zur Zeit der Nacht des Kigdes ın seiner 
Wiege es strahlt die Sonne am Himmel in der Dammerung, wann Åre 
Geburt vollbracht wird ”—Brugsch, ‘Astron Inscription ,”’ p 97 
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tnigh of Set, &c y Draconis was associated therefore 
with Set, agd the symbolism for Set-Hathor wes the 
hippopotamés with horns and disk New’ if, as 1s sug- 
gested, Sirius replaced » Draconis, and the cow replaced 

tne hippopotamys, the cult of Set might be expected to 
have dechned , and asa matter of fact the decline of the? 
worship of Set, which, was generally paramount under 

the earlier dynasties, and even the obliteration of the © 
emblems on the monuments, are among the best-marked © 
cases of the kind found w the inscripgions } 

(7) The J/ses templesgof Denderah were ceitainly ¥ «s 
oriented to Sirius, the Makor temple was as certainly 
not so oriented. And yet,in the restoration’$ in later 
times (say Thotmes III —Ptolemies), the cult has been 
made Sınan, and the references are to the star which 
rises at the rising ef the Nile 

I do not see why the Egyptians should have hesitated 
to continue the same cult under a different star when 
they apparently quite naturally changed Orion from a 
form of Osiris (Sah-Osiris) and a mummy (as he was re- 
presented when the hght of his stars was quenched at 
dawn a: the using of Sirius) to that of Sah-Horus (when 
m later times the constellation itself rose heliacally) 

J NORMAN LOCKYER 





+ zg 
SUPERHEATED STEAM 


] HAVE noticed a curious misapprehension, even on 
the part of high authorities, with respect to the 
application of Carnot’s law to an engine in which the 
steam is superheated after leaving the boiler Thus, in 
nis generally excellent work on the steam-engine? Prof 
Cotterill, after explamimg that in the ordinary engine the 
superior temperature 1s that of the boiler, and the inferior 


® temperature that of the condenser, proceeds (p 141) 


“ When a superheater 1s used, the superior temperature 
will of course be that of the superheater, which will not 
then correspond to the boiler pressure ” © 

This statement appears to me to involve two errors, 
one of greatimportance When the question 1s raised, 
it must surely be evident that, in consideration of the high 
latent seat of water, by far the greater part of the heat 1s 
received at the temperature of the boiler, and not at that 
of the®superheater, and that, of the relatively small part 
received in the latte: stage, the effective temperature is 
not that of the superheater,dut rather the mean between 
this temperature and that of the boiler An estimate of 
the possible efficiency founded upon the temperature of 
the superheater 1s thu»immensely too favourable Super- 
heating does not seem to meet with much favour in prac- 
tice, and I suppose that the advantages which might 
attend its judicious use would be connected rather with 
the prevention of cylinder condensation than with an 
extension of the range of temperature contemplated in 
Carnot’s rule e 

If we wish effectively to raise the superior linat of 
temperature in a vapour-engine, we must make the boiler 
hotter In a steam-engine this means pressures that 
would soon become excessive ‘The only escape hes in 
the substitution for water of another ang less volatile fluid 
But, of liquids capable of distillation without change, it 1s 
not easy to find one suitable for the purpose ere 1S, 
however, another direction in which we may look The 
volatility of water may be restrained by the addigion of 
saline matters, such as chloride of calcium or acetate of 
soda In this way the boiling temperature may be 
raisec without encountering eagessfve pressures, and 
the posgible efficiency, according to Carnot, may be 
increased — 

The complete elaboration of this method would in- 
volve the condensation of the steam ata high temperg- 


1 Rawhinsgn, vol 1, p 317, vol u p 347 ct seg 
2 Second edition (Spon London, 1890) e 
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ture by reunion with the desiccating agent, and the 
comm@nication of the heat evolved to pure water boiling 
at nearly the safle temperatuie, but at a much mgher 
pressure But it 1s possible that,teven without a dwplica- 
gion ofthis Ind, advantage might arises from the use of 
a restraining agent The steam, superheated in a regular 
manner, woufd be les§ lable tq prentature condensation 
in the cfhnder, and the possibility of obtaming a good 
vacuuth at a higher temperature tran usual might be of 
service where the supply of wate: 1s short, or where it ts 


desned to effect the condensato by air 
RAYLEIGH 
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TWO AFRICAN EXPLORERS, 


\ Ñ TE regret to have to record the death of two of the 
best-known African explorers—Colonel J A 
Grant and Dr Wilhelm Junker , the latter comparatively 
a young man, and the former by no means old They 
belonged to two distinct types of African exploreis 
Grant was the true pioneer, who went out to force his way 
through an unknown region, Junker was the scientific 
student, content to spend years in one limited region m 
order to work out its geography, natural history, and 
ethnology 
The announcement of the death of Colonel James 
Grant, Speke’s companion im the expedition for the 
discovery of the source of the Nile, has been 1eceived 
with widespread regret The stalwart figure and 
genial, good-natured, boyish face of Colonel Grant has 
been famihar in London society and in geographical 
and scientific circles for more than twenty years In 
African exploration and in the younger generation of 
African explorers he took a keen mreiest to the last He 
was a man of chivalrous loyalty to his friends Speke’s 
memory he almost worshipped, and it need scarcely be 
gaid that his feelings to Burton were of a very different 
stamp Mi Stanley had no more staunch supporter than 
Colonel Grant Born m the parish manse of Nairn, in 
Scotland, in 1827, he was educated, like so many other 
Scots that have distinguished themselves in the service 
of the country, at the Grammar School of Aberdeen, and 
at Manschal College At the age of nineteen he objainea 
a commission in the East India Company’s service, and 
between that and the end of the Mutiny saw much active 
service, and won honours fof bravery and devotion to 
duty It is, however, as an African explorer that he 
claims notice in these pages It will be remembered that 
in 1857 the only great lakes, off which we knew any- 
thing, m the map of Africa were Chad and Nyassa 
the latter then quite recently plotted for certain by 
Livingstone But rumours of other lakes had been 
filtering down to the coast for years In 1857, Burtor 
and Speke started from Zanzibai in search of “ the® 
Great Lake,” as it was vaguety called, and, after a 
painf@l march of eight months, found Tanganyika, the 
first discovered of those great sheets of water which 
form so marked®a feature of the certre of the continent 
On the return journey, Speke took a run north, to find 
another great lakee said to exist in that dnection He 
reached the southern shore of Lake Ukerewe, which has 
since become so well known as Victoria Nyanza Though 
Speke only caught a glimpse of the southern waters of 
the lal, and had no adequate idea of its amplitude, he 
conjectured nghtly that ıt must be the source of the 
Nile Into the unhappy quarrel of Speke and Burton 
it 18 unnecessary togenter Brt Speke, and not 
Burton, was selected by the Royal Geographical So- 
ety, ın 1860, to lead an Expedition to the lake 
for the purpose of confirming his conjecture This 
Expeditfon Government subsidized to the amount of 
#2500 Captain Grant, as he was thep, was chosen to 
acconepany Speke The latter was, no doubt, the leader 
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of the Expedition, but Grant, thougt he Sygered much, 
and had to be cantio à greąt part of the way, did much 
to render the expedYion of scientlffc value The un- 


Nyanza were explored, though the contour of the lake 
was very inadequately laid down Ugande was reached m 
1862,and ın July of that yearthe Nile was saen4ssuing full- 
born from the lake, and dancing its way north-westeSver 
Ripon falls The two travellers followed theeriver for 120 
mules, but were compelled to quit it, and so ed the 
discovery of its connection with the Albert Nganza \They. 
came upon it again 70 miles further down, Ree ed 
succoured by Samuel Bake: e , 

As might have been eapected, the discoverees of the 
Nile sources received a great ovation on their arrival in 
England Grant, like Speke, received the gold medal of 
the Royal Geographical Society, and was made a C B 
In 1864, under the title of “A Walk across Atrica,” he 
published a naratıve of the expedition eln 1872 she 
published “A Summary of the peke and Grant Expedi- 
tion” in the Journal of the Royal Geographical gociety 
Colonel Crant was a careful observer, and his “Walk 
across Africa” abounds ın interesting facts and sug- 
gestions on country and people, especially on the 
latter p 

It was he who did the greater part of the scientific 
wrk on the Nile Expedition, and among oth@r tings he 
made a considerable collection of ded plant$ now fr 
the Kew Herbarium A rough Jise of these formed an 


work were from drawings made by Grant The publiea- 
tion of the first volume of Piof D Olivers “Flora of 
Tiopical Africa ” fired Grant with the desire to havea 
special volume prepared on the flara and fauna of the 
Expedition The result was that the whole, of th 
twenty-ninth volume of the Transactions of the Linnean 
Society was devoted to the flora, and it 1s one of the most 
interesting of the series The purely botanical part was 
contributed by Prof Oliyer and Mr J @ Baker , and the 


ing the new or otherwise specially interesting plants, are 
some of the best work of the late W H Fitch 

In 1871 Grant was elected a €elléw of the Linnean 
Society, and in 1873 of the Royal, Society, and many 
othe: distinctions were conferred upon him, including 


services in India and Abyssinia, 

Dr Johann Wilhelm Junker was a different type of ex- 
plo.er He was born in Moscow, of Germar. parents, on 
Apul 6, 1840 He spent his boyhood in Gottingen, attended 
the German, Gfmnasiym at St Petersburg, and studied 
medicine at Gottingen, Berlin, and Prague After,a wsit 
to IcelandgJunker went to Tunis in 1874, and to Egypt 
in 1875 In that year he began those explorations which, 
eith one or two interruptions, he carried on continuously 
for twelve years He visited Lake Ma#teotis, the Nation 
Lakes,andtheFayum In1876hewentfrom Suakin, through 
the Khor Baraka, to Kassala and Khéttum , h@wealgred 
the lower Sabat, and made successive journeys among the 
western tributaries of the Nile In 1876 he proceeded as 
far westwards as Makaraka, and in 1877 crossed the 
Tang: Rive: and visited the Wau, tifus overlapping the 
route of Schweinfurth (1869-70) Indeed, Junker, during 
his many years’ journeying, did a great deal to supple- 
ment the work,of his distinguished predecessor 
brief visit to*Europe (1878),eJunker was back in Africa 
in 1879, this time accompanied by a photographer (Bohn- 
dorff), who also lent a helping hand in preparing tBe 
nurferous natural history collections He accompanied 
several of the expeditions sent out by the Egyptian 
authorities from Khartum But Junker often wagdered 
almost alone, with very few native companions, and as a 





- 
known countries to the west and ngrth-we8t of Wictora - 


136 plates ‘prepared at Colonel Grant’s expense) illustrat- ` 


a Companionship of the Star of India for his military ` 


After a 


Gondokoro in February 1863, where they were met and =” 


appendix to Speke’s “Journal of the D180 a aa aa” 


Source of tht Nile”, and most of the ilustratfOns Of thigensa 
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rule he was everywhere well received To him we are 
n the Monbigtus 
the various other 





even up to 1886, comjectured by many to be the upper 
coutse of the Sharé, which 1uns into Lake Chad Junker 


e struck the river at vailous places, one as far west as 


22°40 E , but it was not until Grenfell and Van Géle 
followed the Mobangi up from the Congo that the Wellé 
was proved to be one of the chief northern feeders of the 


* Congo But this is only one of many services rendered 


“py Junker to the scientific geography of Afiica His imn- 
vestigatiqns into the ethnology of the whole of this in- 
tensely interesting region are of the first importance, and 
his collections both ın ethnology and ın natural history 
now form some of the most prominent exhibits in the 
great Museum ‘of St Petersburg Junker was an admir- 
able specimen of the scientific explorer, and his twelve 
years’ reseaı Ches ım the Soudan entitle him to be classed 
wita Schweinfurth 4nd Nachtigal, Wallace and Bates 
«Junker was in the heast of the Soudan when the Mahdist 


ee l e@acrisis He had the greatest difficulty in 
eagaping, ane it was only after long detentién that he 


reached Europe wzé@ Lake Victoria, Zanzibar, and Egypt 
He made many friends in London when he came here to 
receive the gold medal of the Royal Geographical Society, 
which he well deserved. 

— 
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. NOTES 
Mrs ADAMS wishes us to say that she would be very grateful 
if former friends and scientific correspondents of the late Prof 
} C Adams would be so kind as to s€nd to her care any of his 
letters stillin their possession Their doing so would much assist 
inthe preparation of a memoir All letters so mtrusted will be 
carefully returned 


THE Electrical Committee of the Royal Commission for the 
Chicago Exhibition are anaious that the electrical department of 
the Exhibition should contain a good 1epresentation from this 
country They have accordingly issued a circular letter on the 
subject, and it may be hoped that this will 1ece1ve the careful 
attention of all who are in a position to facilitate fhe Com- 
mittee’s arrangements The Committee especfilly desire that 
the Qahipition may display the very large share which English 
electricians have had in the devefopment of electrol science 
and its practicaf applications ® It 1s hoped that the fine collection 
of historical apparatu8 ın the possession of the Post Office may 
be shown, and this will be supplemented by contributions which 
will oa from any other sources Although practical 
electr#€lighting has made greater progress in America than 1n 
this country, the Committee think there ıs much that England 
can show electriciar$ on the other side of the Atlantic, and 
firms who devote special attention to the domestic uses of elec- 
tricity and its artisticappl.cation are reminded that it may be to 
their interest to send to the Exhibition good specimens of their 
work There will also be excellent opporterties for the 
manufacturers of electric railWay signals, and for electro- 
metallurgists 

ON January 1, no fewer than 2082 applications for spaceéat 
the Chicago Exhibition had been received from intending 
exhtbitoyg in the Umited States alone The number at the 
Philadelphia Centennial on the corresponding date was 864 
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Many appligations have come from foreign countries, and 1t 1s 
expected that the exhibitors will be move numegous than a? any 
previous “ World’s Far” The allotment of space 1s to be 
made alfout June The reception of exhibits wgll begin on 
November 1 next, ahd continue unt! April "to, 1893 °. 


We regret to have towecord,the death*of Mr Ef W Bates, 
FRS He was sixty-seven years of age Of his wellknown 
book, ‘The Naturalist on the R.ver Amazons,” Darwin" said 
that ıt was ‘‘the best wok of natural history travels ever 
published in England” Hef ‘Contiubutions to an Insect 
Fauna of the Amazons Valley,” printed in the Transsections of 
the Linnean Society, were described by the same high authority 
as ‘fone of the most remarkable and admuable papers he had 
eve1 read in his hfe” e Mr Bates is widely known as the dis- 
coverer of the principle of mimicry in the animal world For 
twenty-seven years he was the acting secretary of the Royal 
Geographical Society 


We have received an intimation of the death of Dr Pieter 
Willem Korthals, at the advanced age of eighty four yems 
He was for many years m the Dutch East Indian Service, and 
published a considerable number cf papers on the botany of 
Sumatra, Borneo, and Java, the most noteworthy of which form 
a “olio volume entitled ‘‘ Verhandelingen over de Natuurlyke 
Geschiedenis de: Nederlandsche overveesche Bezitttngen,” 
ed'ted by C J Temminck, 1839-42 This work contains 
seventy coloured plates of excellent execution Di Korthals’s 
first botanical paper appeared in 1830, and dealt with the genus 
Nepenthes, and his last, so far as we are aware, appeared in 
1854 He was a Knight of the Du.ch Order of the Lion 


THE Council of the Royal Society of Edinburgh have 
awarded the Keith Prize for 1889-91 to Mr R T Omond, 
for his contributions to meteorological science, and the Mak- 
Yougall-Buishane Prize for 1888-90 to Dr Ludwig Becker, for 
his pape: on ‘‘ The Solar Spectrum at Medium and Low Alu- ° 
tudes ” 

THE Grand Gold Medal of the Paris Geographical Society has 
been awarded to M Reclus A gold medal has also been 
awarded to the Prince of Monaco for his researches on manne 
curents e 


Sır Joun Coove, Past-President of the Institution of Civil 
Engineers, was last Friday elested by the Committee of the 
Athenzeum Club a member, under Rule II , which provides for 
the annual introduction of a certain number of persons of dis- 
tinguished eminence in sciénce, hterature, or the arts, or for 
public services . 

THE third Congress on anthrcpology ım relation to crime 
will be held at Brussels from August 23 to September, 3 next 


On Monday Lord Cowpei called attention in the House of 
Lords to the subject of technfcal struction, and to ‘the difi- 
ecultzes in which County Councils were placed by not knowing 
whether or not they could rely upon a permanent annual Govern- 
ment grant for its promotion ” Lord Cranbrook, in the course 
of his reply, said he did not believe any Government would 
e 

repeal the Act in accordance wih which the Coyncils had 
received the money which was being devoted to technical 
education. So far as the present Government were concerned, 
they had not the smallest intention of repealmg the Actor of 


taking the money fo: any other purpose A 


Ata Conference on technical education, held in Edinburgh 
on October 29, 1891, a general committee was appointed to 
considei the subject 
asub committee to report on the amendments necessary in the 
laws relating to technical education in Scotlang The 18port of 
the sub-committee has now been issued , and appended to ıt 1s 
an official statement to the effect that the general comméttee, 


This general committee in turn appointed «== 


wm traditions, on local histories, the statements in which are often 


e supervision of techmcal education, wider Administration areas 


, morning there will be a special Commencements for the con- 
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1 
while approving of the suggestions made in the geport, 1s of 
opirfon that the Government ought to take an agrly opportunity 
of dealing with te question of technical and sfcondary educa- 
tion in a comprehensive measur, and that, for the® efficient 


than the pash are regured’ 


Tu¥*ceremonies in connection with the tercentenat y celebration 
of Thimity College, Dublin, will begin on the morning of July 5, 
and conclude on th@evening of Jufy 8 next Invitations were 
sent to most of the Universifees and learned Societies in 
Europe,e America, and the colonies, during last term, and 
rephes have been received from many sendyng representatives, 
meluding Aberdeen, Athens, Bern, Cambiidge, Christiania, 
Edinburgh, Erlangen, Giessen, Heidelberg, Johns Hopkins, 
Lausanne, Leyden, Madras, Naples, Smithsonian Institute, 
Sydney, Toronto, &c , and acceptances are daily arriving A 
large number of acceptances have also been received to the 
numerous personal mvitations Among the men of science 
who intend to be present are Sir F Bramwell, Geo Darwin, 
Thitelion Dyer, J Evans, D Feiner, M Foster, Su A 
Geikie, II Hertz, J W Judd, Ray Lankester, Sir J Lister, 
Sir J Lubbock, Baron Nordenskiold, Sir J Paget, Lord 
Rayleigh, Sir G Stokes, and Su W Turner While the 
programme of the celebiation has not yet been finally approved 
of, it will probably include the following —On the Tuesday 
morning there will be a reception by the Provost of Trinity 
College of all the invited guests, then a short full choral 
service in St Patrick’s Cathedral, in the afternoon a garden 
party, and inthe evening a civic ball On Wednesday morning 
there will be the presentation of addresses of congratulation 
from the various Universities, and in the evening a grand 
banquet, at which it 1s expected that over five hundred guest™® 
or members of the University will be present On Thursday 





fering of a number of honorary degrees , alter which there will 
be an adjournment from the Senate House to the College Park 
to witness the College races, held under the auspices of the 
College Athletic Club , 1n the evening there will be a special 
amateur dramatic performance On the Fiiday morning there 
will be a gathering of the students to hear short “addresses 
from some of the distinguished visitors, in the afternoon, a 
concert given by the memberseof the University Choral Society , 
and in the evening, the students’ ball Numerous committees 
are dally engaged working out the multifarious details One of 
these has been charged with the sup@rintendence of the publica- 
tion of an illustrated volume, which 1s toegive the past and pre- | 
sent history of the College, the publication of which volume has 
been undertaken by the firm of Messrs Marcus Ward and Co 





s 

On April 1, 1841, Sir William Hooker began his duties %s 
Director of Kew In the year %8o1, therefore, the establish- 
ment might have celebrated its jubilee as a national institution,® 
and it seemed to Mr Thiselton Dyer that he might fitly mark 
the occasion by giving in the Kew Bulletin some account of the 
orig and development of the Royal Gardens as a place of 
botanjeal study This intention he has now partly carried out, 
the December number of the Buletıin—which has just been 
issued—being entirely devoted to the subject The narrative is 
one 8f great interest, and has evidently cost the author much 
hard york, as scarcely any authentic records exist of the | 
period before 1849, when the Gardens were a purely private 
possession of the Crown? He has thus had “to fall back on local 


confusing and inaccurate, and on such scattered notices as could 

be gatleered from contemporary literature ” In the present instal- 
ment, the story 1s brought down to the year 1841 The history 
of tye last half-century will be given in another number 
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In pursuance of his botanical expQfition® jg Persia, Herr J 
Borsmuller arrivedqat Batoym on December 24 Thence he 
intended proceeding Yo Teheran by Why of Tiflis and Baky, 
and then, as rapidly as possible, to the south of Pésia The 
expedition is intended to extend oveatwo years, and Herr Born- 
muller does not intend to collect more than from fiftech to 
twenty sets of the plants obtained Orders*for sets should be 
sent to Herr R Huter, Sterzing, Tirol a 


MR James Brirren AnD MR G S Boures intehd to 
issue (to subscuibers) in June next, their ‘ Biagraphikal Index 
of British and Insh Botanists,” reprinted, with additlegs and 
corrections, from the Journal of Botany, and brought down. to 
theend of 189r As the promises of*support at present, re- 


* 
ceived will not cover expenses, they will he glad to receive the , 


names of additional subscribers, addressed to the care of the 
pubhshers of the Foz nal of Botany $ 


ACCORDING to a telegram from New York, one of the finest 


observed on the evening of February 13 The phenomenon 
stretched over a great belt of terntory from Iowa ®to the At-. 
Jantic A peculiar effect was produced on the telegraph system, 
and for intervals of three or four minutes at a time the wires 
were so surcharged with atmospheric electricity that between 
New York and Albany it was possible to send messages without 
the aid of the regular batteries The current, however, was 
intermittent, and the effect unsatisfactory? For neatly two Hours 


displays of the aurora borealis ever known in “hat latitude was, 


Cd 


ordmaty business could not be tran®acted with any degree of. ag 


exaciness , The aurora seemed to occupy an ERNE 
northein heavens, and was~beautifully marked, the colou 


being clea: and distinct People at first feared that a great fire 
was raging s 


Dr A Woelxor, of St Petersburg, who 1 engaged ongan 
investigation into the cause of the famine in Russia, writes to the 


Meteor ologusche Zeitschrift that it 1s chiefly due to diought ° 


from August to October 1890, which injured the winter crops , 
to partial and insufficient snow, whichemelted early in the 
spring, an: was followed Wy frostin April, and lastly to droughts 
and hot winds from May to July 1891 In the southern portion 
of the Government of Samara the prospects up to June 10 were 
excellent, but the harvest was destroyed by two days of bot 
winds, on June 14 and 15 And, im the southern cential 
provinces also, where the winter crops had greatly suffered, a 
moderate harvest was hoped for after the middle of July, but 
four hot days, from July 13 to 16, quite destroygd the crops 


THE Journal of the Scottish Meteorological Society (thud 
series, N® 8) contains a very interesting paper on silver thaw at 
Ben Nevis ObServatory, by R C Mossman The phenomenon 
1s somewhat common at that Observatory, and occurs durjng an 
inversion èf the ordinary temperature conditions, the tempera- 
ture being considerably lower at the surface’ than at higher 
altitudes, causing the rain to congeal ag*it falls In the six 


, years 1885-90, 198 cases of silver thaw were obseived, with a 


mean duration of 44 hours in each casg, and ne es all 
occurred between November and March, during times of peri ‘actly 
developed cyclones and anticyclones An examination of the 
weather charts of the Meteorological Ofic showed that for the 
198 days on which the phenomenon wa% observed, the distribu- 
tion of presse was cyclonic on 137 daye, and anticyclonic on 
61 days In anticyclonic conditions there was a cyclonic 
area centraleff the north-west coast of Norway, while the 
centre of the anticyclone was over the south of the British 
Isles In cyclome cases, an anticyclone lay to the squth, 
ower the Iberian Penmsula The lowest temperature at 
which the phenomenon took place was 18°, and was rarely 
below 278 Fully go per cent of the cases occurred when 
the thermometer was between 28° and 31°9, so that the 
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* greater number of cases occurred gust before a thaw. The most | a mineral which has been found by D® Traube near Jordansmuhl, e 
. common type of ~ldi@gvhich preeeded both cyclonic and anti- | 16 Silesia, There 1s no ieason, tnerefore, why the axe should 
cyclonic case#%f silver thaw was cirro-cumulus, frequently | not be prgnounced to be of Silesian origin ‘This 1s the only 
accompanied by cir us and cirro-sfratus, afd the changes slowed | prehistoric obgect of nephrite, found wm Europe, the sou®ce of 
what thehighe? strata of the atmosphere came first under the | which has been definitely decided 
influence of the moist current, which took fiom three to eight i 
% hours to descend @o the height at which cumulo stratus forms PROBABLY few ‘authorities responsible efor the? making and , 
An exh minatfoneof a series of storm charts prepared by Dr maintenance of roads are aware tlfat one of the things against A 
Buchaħ digclosed the somewhat remarkable fact that 73 per Te An be on ne is) the 7. use. 0 as fints œ 
te cenj of the cytlonic, and 63 per cent of the anticyclonic cases OF aca amising PERE Mr C Carus-Wilson hag been ° 
. of silver thaw on Ben Nevis were followed or preceded. by gales ae eer attention totis subject at a een and, ina 
of oug nort and north-western coasts , and at would appear etter a ee eile states the concluSions at which he has $ 
* "fromthe wind conditions that the barometric giadient at the | 274e e was led to cdhsider the matter by the abnormal 
height of Ben, Nevis (4407 feet) must be totally different from co of a on the surface of Poole Road This he attm- 
what obtaiged at sea-level durmg the occurence of silver thaw | DUtés to tae fact that the road has again and again been mended 
e on the hill tog? Many of om readers will remember the 1e- rotten flints, by which he means flints that have become 
: markable case of silver thaw which occurred in London last | 2&¢omPosed to such An extent that there 1s very little true flint 
® “Christmas Day let These flints are surrounded by a thick zone of soft white 
. ` matenal This is rapidly removec from the flinty nucleus by 
+ THERE has keen much talk in Germany about Dr Peters’s | the grinding and pressure to which it 1s subjected, while the 
* discovery of saltpetre in the, Kilima Njaro district This dis- | true flinty nucleus, being thus denuded of its outer covering, 
, covery aggords with statements which were already well known | becomes too small to bear much crushing weight, so that ıt 
Dr Fischer, after an examination of the Donjonga: volcano, | quickly breaks up, and forms a fine fiint sand Mr Carus- 
reported that ın the neighbourhood of the crater there were a | Wilson has found by repeated microscopic analysis that the 
, sertes of curiously shaped veins of a white substance which he | Poole Road mud 1s formed principally of these two substances 
*took to be etther saltpetre or soda In 1879, Herr Jarler . 
asserted ethate large quantities of sulphur would probably be Tur Journal of the Society o° Arts prints this week an 
fownd in the crater The Berlin correspondent of the Times, by interesting lecture on burning oils for lighthouses and lightships, 
whom these facts are noted, adds that not far from the volcano by E Pree Edwards It was delivered at a meeting of 
. s the Society on February 10 After the lecture Sır Lyon Play- 
or ere lie great swamps from which soda is obtained It 1s ex- 
etn dition for the exploration of the „district will fair, who was in the chair, said if was quite clear that mineral 
awe Pages ay ous must in time beat the vegetanle oils, on account of their 
soon be sent out by the German East Africa Company 
chemical composition, the ingredients in the latter not being all 
3 ProF “A GIARD calls the attention of naturalists to a new | combustible, but consisting of tatty acids and glycerine 
case of mimicry between two very different insects (the one@ Mmeral oils, on the other hand, were nearly of the same 
eo Wymenopterous, the other Dipterous)}—<A thala annulata and composition as olefiant gas, the illuminating constituent of 
e , Beris vallata When both insects are quiet, the resemblance of | coal gas, with the addition of a litle more hydrogen They 
e. colour and patterns 1s perfect, and as the A¢halia, like most | were therefore sure to win m the end , it was merely a question” 
Tenthredine, 1s protected against birds and other foes by its un- | of manufacturing them safely 
pleasant smell, ıt 1s probable that ghe resemblance 1s of con- 
siderable service to Berzs M Giard also refers to the larva of AT the meeting, of the Field Naturalists’ Club of Victoria on 
Allantus tsrcinctus which 1s commonly found on the leaves of December 14 last, Mr A J Campbell read a paper on a nest 
platits, vividly coloured, and quite conspicuous, but resembling and egg of a bird of paradise (Zelorts victorze) Eastern 
m form and colour birds’ droppings, as 1s the case with a spider Australia possesses a genus (three species) of these beautiful 
described by H O Fortes birds, but they are very seldom seer The nest was found on 
E Ncvember 19, by Mr Dudley Le Souef and Mr H Barnard 
THE number of persons who approve of cremation seems to | during a v.sit to the North Barnard Islands, about forty miles off 
be steadily utcreasing From, the Report of the Cremation | the coast fom Cardwell, Queensland They watched the hen 
Society of England for 1891, we learn that in 1885, the first | bird for some time, and saw her fly into the crown of a Pan- ° 
year the crematorium at Woking was used, only tWree bodies | danus tree giowing’ close to the open beach Although they 
were sent there , «an 1886 the number was 18, in 1887, 13, | could not distinguish the nest itself, they could see the head of 
in 1§88, 28, ın 1889, 46, m 1890, 54, and durifg the past | the bird as she satonit The nest was about 10 fget from the 
* year,99 Crematoria are being built in various warts of the | Sround, and the bird sat quietly, although they were camped 
country At Manchester a crematorium 1s in couse oferection, | about 5 feet away from the fee There was a single egg, the 
and will, it is thought, be completed and opened for use duringe| incabation of which was probably about seven days old The 
® 
the coming spring A company has also been formed, and ts | nest was somewhat loosely constructed of broad dead leaves and 
making rad progres, with the same object at Liverpool, and | green branchlets of climbing plants and fibrous materal In- 
beer London Commission wot Sewers is taking steps | side were two large concave-shaped dead leaves underneath 
` to obtain powers to erect a crematorium at their cemetery at | pieces of dry tendrils which formed a springy lining for, the egg 
E Ilford The Crefhation Society at Darlington, and other | or young to rest upon The followmg is the measurement in 
associations, are movifig in the same direction centimetres over all, r9 broad by 9 deep, egg cavity, 9 across = 
d the mouth by 4 deep . 
A SMALL axe of nephrite, found at Ohlau, in Silesia, and 
“now in the Roman German Museum at Mainz, has lately been Dove's observation that when a tuning-fork of proper*pitch 1s 
- ‘carefully examined by Dr O Sehoetensack, with® a view to the | held to each ear beats can be heard where there 1s no possi- 
e — discovery of the source from which the material must have been | bility of stterference of the sound-waves ın the air, 1s confirmed 
obtained From a thorough determination of its specific | by Dr W Scripture (Wundt’s Paelosophische Studien), wht 





gravity, microscopic structure, and chemical composition, Dr 
Schoetensack concludes that the nephrite ts exactly the same as 
e 
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fur.her gives experimental ground for rejecting the hypothesis 
| of transference of the sound througn the bofles of the head%f 
e 
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% the Bustachian bes D®erence-tones, on the other hand, | burning jet can be obtained, the hydrogen ın contact with the 


. 


serves not only to dry the hydrogen, but also to indicate the 
speed of th® current of gas 





seem to be only perceptible when the tones of both forks affect 
the same ear The same number of the Sudie centains the 
first ufstalment of gn elaborate article by Di Jẹ Merkel upon 
the psychophysical error-methods 


e 
Ir we maf judge, from the progress of the Photographic 
Society of India, photogr&€phy 1s Ę1apıdly becommg more 
popular among Anglo-Indians «In? Jaifuary 1891, there were 
277 members on the Society’s books, now there are over 310 


THE Oesterreschesce Botanesche @ertsch ift for February con- 
tains a very full account of the reaylts of Porta and Rigo’s visit 
to Spain ip 1891, and of the species gathered by them on then 
journey, 


e 
WE have received Parts 10 and rr of the “Illustrations of 
the Flora of Japan,” published at Tokyo * The diawings con- 
tmue excellent, the diagnoses are unfortunately in Japanese 





Messrs DULAU AND Co have issued a catalogue of botanical 
works which they offer for sale It contains the titles of about 
3000 writings relating to geographical botany 


) THE “Electrical Trades Directory,” issued by Mı George 
Tucker on behalf of the Æectrıcian, has made its tenth annual 
appearance , and no effort has been spared to bring it up to 
date The biographical division of the work contains sketches 
of the careers of 260 men who are well known ın the electitcal 
world These sketches have all been revised by the subjects of 
them No fewer than 28 of these notices are accompamed by 
portraits, among which 1s a portrait of Piof Ayiton from a 
specially engraved steel plate 


THE Royal Unwersity of Ireland has issued its Calender for 
the year 1892 | 


AN experiment, illustrating the 1emarkable power possessed b 
by palladium of occluding hydrogen, 1s deseribed by Prof Wilm, ¢ 
of St Petersburg, im the current number of the Ber:chte of the | 
German Chemical Society The expeiiment is so simple, and 
requires so short a time to exhibit, that ıt would appear to be 
emmently suitable for lecture demonstration The metallic 
palladium ıs employed in the finely divided ‘state obtained by 
heating the easily prepared yellow crystals of the compound 
PdCi, 2NH, first m the open air, and subsequendly for a 
short time in an atmosphere of hydrogen A small quantity, 
about four grams in weight, af the palladium so obtained ıs 
placed in a bulb blown at the bend of a U-shapedtube The 
extremity of one limb of the U-tube 1s bent round at right angles, 
andconnected with a wash-bottle contfiningsulphuric acid, which 
in its turn is connected with a Kipp’s apparatus generating 
hydrogen from zinc and dilute sulphuric acid The wash-bottle 





The extremity of the other limp 
of the U-tube 1s narrowed to a capgllary, and terminates with a 
tightay-fitting stopcock and jet In commencing the experiment, 
the hydrogen current 1s started, and then, first the metal, and 
afterwards the whole U tube, is carefully heated with a Bunsen 
flame in order to remove the moisture formed by the action of 
the hydrogen, under the influence of the palladium, upon the 
oxygens ofthe air contamed in the apparatus When all 
the air and moisture are thus driven out of the apparatus, 
an attempt may be made to igmite the issuing hydiogen at 
the jet above the open stopcock It will be found, how- 
ever, that even while the metal ıs hot and the stream 
of hydrogen wie es a constantly burning flame can- 
not be maintained at the jet with the stopcock ffilly open, 


—mammmeinstead, a series of somewhat explosive ignitions and sudden 


extinctions occurs It 1s only when the stopcock 1s turned so as 
reduce the emt of the gas to a minimum that a constantly I 
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palladium being then subjectagl to a certggu®nyount of compres- 
sion The palladium ıs now heated a little mote strongly, just 
abové bright 1edness, ‘when tt æ no longey capable of occluding 
hydrogen, and then te lamp is withdrawn, and after a fewe 


seconds the stopcock closed The ocfusion is then demon- * 


strated ın a most striking manner, [8r the yream of hydrogen 
continues to bubble through the sulphuric acyl bettle and into 
the U-tube for several minutes with its orginal rapidety, al- 
though all exit ıs prevented by the closing of thesstopcock At 
length, however, the occlusion diminishes, and the’Streant of 
hydiogen gradually becomes slower and slower, watil it entirely 
ceases, the palladium having regained the tempertture Séthe 
room, and become Saturated with hydrogen at this temperature 
If now the stopcock ıs opened, and thé metal “again heated, 
upon applying a flame to the jet, the issuing hydrogen evolved 
from the palladium takes fire, and burns with a tall flame which 
remains constant for some munutes, then, as the hydrogen: 
stored in the palladium becomes exhausted, diminishes ın size, 
and finally disappears 
occlusion instantly commences again, and the experiment may 
be repeated any numbei of times with undiminished efect 


THE additions to the Zoological Society’s Gardens during the 
past week include a Herring Gull (Zarus argentatus), six 
Common Gulls (Zarus canus), five Black-headed Gulls (Larus ; 
rwdibundus), Butish, presented by Mr T A Cotton, FZS ,a 
Roseate Cockatoo (Cacatua 1 osercapella) from Aufrahi, a Grey 
Parrot (Psittacus ertthacus) from West "Africa, presented “by 
Mrs Hennah, a Red-winged Parrake®t (Aprosmutus erythro- * 


pterus) from Australia, presented by Lieut -Colo 


$ = 
from South Afric, = 


Parker, RE , a Cape Dove ( Ena capensis) 
presented by the Rev George Smith 





OUR ASTRONOMICAL COLUMN ae 


PHOTOGRAPHIt: MAGNITUDES OF STARS —The Astronomer- 
Royal communicated a paper ‘‘ On the Relation between Dia- 
meter of Image, Duration of Exposure, and Bnghtness of 
Objects in Photographs of Stars takengat the Royal Ob- 
servatory, Gieenwich,” tœ the Royal Astronomical Society 1n 
January First, with .egard to the relation between the diameter 
of the image of a star on the photographic plate and the time 
of exposure Measures of a large number of stars have led to 
the development of the following empuical formula for the 
same star with different exposures— k 

s/d = 1 03 log ¢ + const, 
where d = the diameter of a stellar image in seconds of arc, 
and ¢ the exposure in seconds of time, the magnyude, zz, being 
expressed on Pogson’s scale ® lhs ielation represents the 
observations through a range of eight magnitudes, with a mean 
apparent eiror of less than one-twentieth of a magnitude By 
using the measffres from which the above formula was deduced, 
and photonfetric determmations of magnitude made at Bonn 
and Oxforgl, data were obtained for determining whether fhere 
was a constant relation between, duration ofe exposure and 
brightness of star photographed, whether, in fact, for equal 


diameters of images— é 


Exposuie x brightness = const 

The relation found fiom the companisoif was 
04x m æ o 97 log ¢ + const 
‘Lhis agrees very well with 


L. 


= 
e 
o4 <m =g + cnt, 


in which o 4 1s the logarthm of the number expressing the 
magnitude-iatio By combining the two relations developed, 1t 
follows that, for the same exposure— . 


Magnitude of star = comt ~ 2 43x diameter 
And finally the three formulz are expressed by the following, — 
mz 2 Slog £- O 97 Vd) + const, 
connecting magnitude, diameter of image, and ume of exposure 
e ° 


The moment the flame is 1empved ° 


e 


d 
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, THE Zopige&t Dhur mea E The Zodiacal Light as related to | Sumin (97-30 B C ), his younger brother died, and they buried 
the Terrestrial Temperature Variations’ 1s the subyea of a | all who hadgbeen in his immediatg service around hes tomb ‘ 
reprint from the Ameméan Afeteorologecdf Fouw nalfor November | alive “Fow many days they died not, Wit wept and cried 
> 1891, rfgently* received from Mr O Sherman In it the | aloud, At last they died, Dogs and crows assembled and ate 
~ author endeavours to Show that, when the temperature of .he | them The Emperor's compassion was aroused,gand he desired 
whole earth is cqnsiderdti, ‘‘the principal cause of variation is | to change the custom When pe Empress Hibatsuhime-no® 
® the differencg in. the sum of the local densities of the zodiacal | Mikoto died, the Mikadognquired of lys officers saying ‘We e 
light-forming matter which les petween us and the sun” | know that the practice of foMawing the dead 1s not god Whar è 
a Curvés hwe been constiucted to indicate five-yearly means of | shall be done?’ Nomi no-Sukune then said ‘Itis ngtgood œ 
< temperature Vanation fiom 1790 to 1884, five-yearly mean» for | to bury Lving men standing, at the sepulchre of a prince, and 
_  thezodiacal light, and the yearly auroral numbers for Europe | this cannot be handed dowh to postenit#’ He then proposed 4 
south of theolar circle, but there are not sufficient data to | to make clay figures of meg®and horses, and to bury them as « 


. perprtt the feduction of any very definite conclusion from them substitutes The Mikado was well pleased with the plan, and 
ordered that henceforth the ole custom should not be followed, 


but that clay images should beset round the sepulchre instead ” 

THE ANCIENT'TOMBS AND B URIAL MOUNDS | Even as Jate as the yem 646 an edict was published, forbidding 

° OF JAPAN the burial of living persons, and also the bunal of “ gold, silver 

AT a recent meeting of the China branch of the Royal Asiatic | brocade, diaper, or any kind of variegated thing” From this 

b Society at Shanghai, Prof Hitchcock, of the Smithsonian | 1: might ve inferred that the old custom of living burial was 

Institute, read a paper on the ancient tombs and burial mounds | kept up, to some extent, even to the seventh century The 

of Japan, ın the course of which he said that, while the form and | edict reacs “Let there be complete cessation of all such 

* strugture of the-Japanese mounds were now known, thanks to | ancient practices as strangling oneself to follow the dead, or 

the as yet unpublished researches of his companion ın many | strangling others to make them follow the dead, o killing the 

journeysgn Japan, Mr W Gowland, their early origin was yet to | dead man’s hoise, or burying treasures in the tomb for the dead 

be traced lt was surmised that a few at least of the Japanese | man’s sake, or cutting the har. or stabbing the thigh, or wailing 

burial customs were derived from China In the couise of his | for the dead man’s sake ” The figures of clay thus introduced 

own travels ın the north of China he had failed to discover any | as subsfitutes for human sacrifices, and also to take the place of 

mdtcations of the existence of mounds like those in Japan , but | horses, are known as ¢svehz wengio Specimens of them are 

* he still expected to hear of them from some eaperienced tra- | now very “aie, and this fact leads to the supposition that the 

veller mathe amterior of that vast empire Referrmg to the ongin | figures were not buried, but lez: exposed on the surface of the 
ofthe tombs, the lecturer sard the first Emperor, who lived fn | ground 

the seventh century B C , 1s supposed to be buried in Yamato, In the aiscussion which followed, Dr Edkins pointed out the 

„` and the tombs of his sudbessors are pointed out by the Imper‘al | 1esemblance which existed bezween the stone relics found in 

r ahaa pament The identity of the sepulghres may be | Japan ana China and in Europe, as indicating the existence of 

questioned, Dut it is a fact that we can distinguish ‘consecutive | communication between distant lands in those days It was 

“modifications of form apparently corresponding to successive | aiso very interesting to note that, in the very earliest ages, men 














periods of time had been possessed with the 1dca of a future life for the soul 
Several distinct methods of interment have prevailed at 
different periods in Japan They may be conveniently, distin- UNIVERSITY AND EDUCATIONAL 
e ` Muished as follows (1r) burial ın artificial rock caves, (2) in je = INTELLIGENCE = 


sample eatth mounds, with or without coffins, (3) in rock 

* chambers, or dolmens , (4) ın double or Imperial mounds The 

«æ lecturer then proceeded to illustrate the appearance of these 
- different kinds of meunds by the aid of photograph shdes thrown 
ontoascreen He showed that thedouble mounds were mm- 
variably protected bya wide and deep moat, sometimes by two, 

and consisted of two distinct mounds with a depression between 

- them One of these double mounds, near Sakai, according to 
Japanese reckoning dafés fr8m about the fourth century The 


CAMBRIDGE —E W Hobson, M A , Fellow and Lectmer of? 
Christ’s College, late Deputy Lowndean Professor, has been 
approved for the degree of Doc.or in Suience 

A decision on the subject of appointing lecturers ın agrı- 
cultural science will be taken bv the Senate on February 25 

A meeting for the purpose of considering the propnety of 
erectinggin Westminster Abbey a memorial to Prof Adams 
has been summoned by the Master of St John’s, and will be 

height 1s about 100 feet, gnd the circuit of the base 1526 yards | held ın the Combination room of that College on Saturday, 

The Emperor Kei Tai, who 1s reported to have lived in the sixth February 20, at 3 30 p m 

century, was one of the last emperors known to have been buried Sr ANDREWS —At a meeting on Saturday, the 13th inst , of 

in a double mound Some mounds have terraced sides, and this | the Senatus Academicus of St Andrews University, consisting 
form ıs said tê date from abott the seventh century Large | of the Principals and Professors of the Umited College and St ° 
quantities of clay cylinders were used for the purpose of preseiv- | Mary’s College, St Andrews, and University College, Dundee, 

+ ing the terraces against the effects of the weather @Vhen the | 1t was unanunously resolved" to confer the honorary degiee of 

covering of earth 1s removed, it 1s found that thestone chamber | LL D upon Prof Michael Foster, F RS, and Dr Hugo 
beneath, which contained the coffin, opens through passages | Muller, F RS The conferring of the degrees will, take place 
ofter4ofeet and sometimes 60 feet long The earth has in | 19 April 

* many cases been washed away from ths mounde, exposing the — 

rocks which aré piled over tke central chamber ccording to e 

a Japanese authority in all the sepulchres the first order of per- SOCIETIES AN. Z ACADEMIES 

forming the burials was the piling up of the earthen mound, leav- Lorpon 

ing an underground tunnel leading fiom the outside to the very Royal Society, January 2& —‘‘ On certain®Teinary Alloys 

centie gfsaermound Chis mound completed, the coffin, usually | Part V Determmation of varzous Critical Curves, and their 
` and made of stone, ın which the corpse was placed, and | Tie-lines and Limiting Point..” By C R Alder Wnght, 
\ sealed, was then introduced through the tunnel and placed ın the | D Sc, T RS, Lecturer on Chemistry and Physics en St 

centie of the moundyand the tunnel was then filled up with stones, | Mary’s Hospital Medical School 

The lecturer, howeverg said the coffins were not always intio- The author describes a number of ‘ critical curves’ obtained i 

duced through the galleries, and the tunnels were certainly not | ın accordance with the trangalar system of representation 

filled up with stones, although their ends were probably closed | proposed by Sır G G Stokes, wnereby the composition of a given 
with stones He anferred from his own observations that the | ternary m’xture is represented by the position of the cefitre of 
. Chambers were frequently, if not usually, built romgd the coffins | gravity of three weights placed at the réspective corners of 
Stone and clay coffins had beef found togethe: in one cave, | an equilatesal triangle, and respectively{n the proportions of the 

e showing them to have been contemporaneous three components of the mixture With certain pairs of metals, qua 
After showing a number of photographs of the pottery dıs- | eg lead and zinc, each will only dissolve the other to a limited 
covered ın the mounds, he drew attention to a number of småll | extent when molten, so that a mixture of the two separajes into 
clay figures representing human beings He said ıt was a very | two binary alloys, one containing chiefly lead @ith a little zinc? 
ancient custom in Japan to bury the retatners of a prace stands | the other mainly zing with a little lead, the exact proportion 
ing upright around his grave ` Like many other customs, this | depending on the temperature cf the mass If a third neetal, 


also came from China. In the time of the Japanese Emperor l ez, tin, be added to the rffixture, such that this third, ox 
es 
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‘*solvent,” metal will mia in all proportions with eithgr of the 
other @immiscible metal” separately, the tergary mixture 
pioluced either forfis a ‘“‘real” ternary alloy, nat separating 
into two different mixtures on standing (molten), or else an 
‘ideal? alloy ancapable of existing, and immeglately separating 
nto two different ternaty wee „eg one chiefly containing 
lead with soma of the tan and a little zipc, the other mainly 
consistinggof zine with the rest of the tin and alittle lead The 
two pojnts representing these two mixtures lte on opposite sides 
of the point indicating the total mass of the three metals ongim- 
ally used, this third point lying Somewhere on the straight 
line connecting the other two ‘‘@pnjugate points,” or “f tie- 
line” By employing a seues of mixtures contaming gradually 
increasing proportions of the third “solvent” metal, two 
branches of a curve are gradually traced out erepresenting the 
respective loct of the pairs of conjugate points, these two 
branches of the ‘critical curve ” tend to meet at some point, 
termed the “limiting pomt,” where the tie-lines vanish 

A large number of experiments were made to determine the 
conditions necessary to obtain the nearest possible approxima- 
tions to the positions of truly conjugate pairs of points , former 
experiments having indicated that the compositions of the two 
alloys formed might be mfluenced by the relative proportions of 
the two immiscible metals, ın such fashion that points shghtly 
varying ın position along one branch might be obtaimed as 
conjugates to a given point on the other branch under different 
conditions It was found that such variations entirely dis- 
appeared with thorough admixture, which is more readily 
eflected when the proportions used are such as to give rise to 
approximately equal quantities of the two alloys than when 
they are such that one alloy is formed toa much larger extent 
than the other Observations with non metallic analogous 
fluids (chloroform, water, glacial acetic acid) always gave 
sharply concordant values, thorough intermixture (by shaking 
vigorously in a stoppered bottle) beg much more easy than 
with metals melted in a crucible and simply stirred vigorously 

Plotting the curves with the heavier immiscible fluid (lead, 
chloroform, bismuth) at the left hand corner of the base of the 
triangle, the lighter one (zinc, water) at the mght hand corner, 
and the solvent fluid (tin, acetic acid) at the apex of the tnangle, 
tt was found that the tie lines with chloroform-watei-acetic 
acid, always sloped downwards to the left, the angle of slope 
continually mcreasing The nght hand branch of the critical 
curve rises to a maximum elevation, and then descends again to 
the hmiting pomt, whilst the left hand branch continually 
ascends to that pomt At the hmuting point the chloroform 
and water are in the proportions 2CHCl,, 5H,O, the acetic 
acid present being less the higher the temperature, z e the cnt- 
cal curve for a higher temperatme lying ensede that for a 
lower one At positions near the limiting pomt the mixture is 
extremely sensitive to temperature-variation, a few tenths of a 
degree will often make all the difference as to whether a single 
homogeneous fluid results (a “real” mixture), or two different 
‘ones, the pomt indicating the mixture fh the first case lying just 
outside the critical curve, and in the second, case inside it 

Analogous results were obtained with the metallic mixtures , 
with lead-zinc-tin mixtures, the lower ties slope to the left, the 
upper ones to the right, the hmuting points also lying on the 
might and below the highest point of the critical curve, at thi 
point the lead and zinc are nearly in the proportion PbZng 
‘Two points, one m the left hand branch, the other in the night, 
are indicated by the configurations of the tie-lines, corresponding 
approximately with the definite atomic compounds SnPb, and 
SnZn, (when alfminim ıs used instead of zinc, similar con- 
figurations are developed, corresponding with Sn Pb; and SnAl,) 
When silver 1s empleyed instead of tin, all the ties slope to the 
left , 1rwegu®arities of outline (bulges) are noticed, caused by the 
formation of definite atomic compounds, AgZns and Ag,Zn, 
these bulges are still more pronounced when bismuth is used 
instead of lead (bismuth zinc-silver curve) Wath both silvet-lead- 
zinc and silver-bismuth-zine curves, the hmuting points he to the 
æji of and below the highest point of the critical curve , with 
both tm-lead zinc antl tin-bismuth-zine curves, to the right and 
below the highest points ® 


e 
mem In any given curve, substitution of bismuth for zinc depresses 


the curve, so that the curve with lead uniformly lies ouésede that 
with bismuth, The curve for a higher temperature always hes 
wsede that for afower temperature, the effect of temperature- 
variation being very much less marked at the lower parts of the 
curve than at points lying anywhere near the lumiting point 
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February 4 —‘‘ On the Thémal Congfctivties of Crystals 
and otber Bad Condugtors” By Chales H Lec’, M Sch tle 
Owens College, Manchdter. ° 


æ. . 
The author commences by referring to Kundt’s discovemy, that # 


the metals stand ın the same order as cofMluctors and as to the 
velocity of propagation of light throughehem, and mentions that 
his experiments were originally interded to finish data for ‘a 
similar comparison for crystals, but that their ebyect has been 
extended ee" 

After some preliminary experiments, he adopted dhe ‘‘ divided 
bar” method, which consists in placing a disk of the materfal 
the conductivity of which 1s required, between the ends of two, 
bars of metal placed coaxially, heating one end of 
tion, and observing, by means of thermo junctions apphed toe 
bars, the distribution of temperature along ghem-wfirst, with the 
disk in position, second, with the bars in contact without the 
disk When the conductivity of the bar is known, these 
observations suffice to determine that of the disk 

The ends of the bars which came in contact with the disks 
were amalgamated, as this was found to be the best method of 
securing good contacts These bars were suspended horizontally 
inaframe, and, by means of screws, set accuratelyen the requyed 
position e 

The conductivity of the bar was determined by the, method 
due to Forbes of determining the loss of heat from the surface by 
allowing the bar to cool and obseiving the rate of change of 
temperature, and then observing the steady distribution of 
temperatuie along the bar when heated at one end 

The author finds it to be 027 C GS unit, and to increase 
shghtly with temperature © o 

Whe disks used were of the same diameter as the bar, and 
were of various thicknesses, in order to make the distribution 
of temperature throughout the bars nd&rly the 
case 

The folloWing are the iesults obtained No reff%6n oF t A 
land found by Kundt for metals seems to hold for the crystals * 
experimented on — 


CGS its 
id Crown glass 0 0024 
Flint glass O 0020 s, 
Reck salt * oom 
Quartz along axis o 030 
ss perpendicular to axis } oo16 
Iceland spar along axis o O10 
z s perpen@icular to axis o 0084 J 
Mica perpendicular to cleavage 0 0016 
White marble 0 0071 
Slate ee 00047 * 
Shellac o 00060 
Paraffin . O 00061 
Pure rubber © 00038 . 
Sulphur o 00045 
Ebonite «© 00040 
Gutta-percha bd O 00046 
Paper O 00031 
Asbestos paper o 00057 
Mahd®any o 00047 
Walnut f © 00036 * 
Corf R we 0 00013 
Suk è 0 0002 
Cotton n o 0006 
Flannel © 0002 


Chemical Society, January 21 —M@of W sua [ulden 
F RS, Vice President, 14 the char —The following p 
were read —The estimation of oxygen dissolved in water, by 
M A Adams The author describes an apparatus in which the 
estimation of dissolved oxygen in wata by Schutzenberger’s 
method may be carried on so as entirely to avoid loss of oxygen 
by diffusion The results obtained by this*method are liable to 
differ according to the rate at which the determinations are 
effected, highar@esults bemg obtained when the operations arg” 
quickly performed —The luminésity of coal-gas flames, by V B 
Lewes The author has quantitatively studied the actions which 
occur in luminous gas flames, and also those which lead to less 
of luminosity in the flame of a Bunsen burner He considers 
that the most accurate method of dividing a luminous hydro- 
carbon flanee into zones, 1s to regard it as made up of three — 
(1) The inner zone, in which the temperature rises® from a 


comwna- , 


same In each « 
es 


/ 





comparatively low pofig at the Mouth of the burner to about 
1000° C at fie apex of the zone, in, this portion of the 
flame various decomppsitions ahd a ie ae occur, which 
“eulminate ın the conversion of the heafier hydrocarbons into 
“acetylene” carbon mor®xide being also produced (2) The 
lummous zone, 1n which éhe temperature varies from 1000° to 
a Ittle over 130) The acetylene is here decomposed with 
hberatién of ®arlson, which imparts luminosity to the flame 
(3) The extyeme outer zone, in which the combustion 1s practic- 
ally complete ə Tne various actions which tend to cause the 
loss® of lutaihosity in a Bunsen flame may be summarized as 
follows —(1) The chemical action of the atmospheric oxygen, 
he adil of luminosity by burning up the hydrocarbons 

efof% they, in their diluted condition, can afford acetylene 
(2) The diluting,action of the atmospheric nitrogen, which, by 
increasing the temperature necessary to bring about the partial 
decompositign af the hydrocarbons present, prevents the forma- 
tion of acetylene, and so causes non-luminosity (3) The cool- 
ing influence of the air introduced, which 1s able to add to the 
general result, although the cooling is less than the increase 
im temperature brought about by the oxidation due to the oxygen 
in the air (4)eIn a normal Bunsen flame the nitrogen and 
oxygen are of about equal importance in bringing about non- 
luminosity, but if the quantity of air be increased, oxidation 
” becomes the principal factor, and the nitrogen practically ceases 
to exert any influence —The origin of flame coloration, by A 
Smithells This paper was reported in NATURE of January 28, 
(p 306) —Note on the action of dilute nitric acid on coal, by R 
 ¥Frswell If bituminous coal be treated with 49 per cent 
nitric acids 2 hack substance 1s obtained which 1s almost com- 
pletely solukle ın sodium ‘carbonate solution and behaves as @ 
nitro acid , on treating this substance further with nitric acid, a 
‘brown acid ıs obtained wMich has not yet been examined —A 


ere eae a of mannitol and dulcitol, by P F Frankland 
and re he authors have obtained an organism ‘which sets 


wp a fermentative decomposition, not only of mannitol, but also 
of dulcito!, a substance which has hitherto resisted fermenting 
bacteria The products of the activity of this organism are 
essentially the same in the case of both sugais, consisting of 
ethyl alcohol, acetic acid, sucemıc acid, carbon dioxide, hydrogen, 
and varying quantities of formic acid Thé decomposition 


* nay be represented by two sets of changes, viz (a) CgH,,Og= 
e 2CgH,O + CO,+ CHO, and (4) C,H1406= CHO + C,HyO,+ 


r 


2H, It appears thaytwo molecules of the sugar are resolved 
i accordance with equation (æ) foreevery one decomposed 
according to (6) The organism is termed Bacillus ethaceto- 
succntcus —-Synthesis of hexahydroterephthalic acid, by J E 
+ Mackenzie and W H Perkin, Jun The sparingly soluble 
hexahydroterephthalic atid «of Von Baeyer ıs obtamed by 
elimifiating two molecules of carbon dioxide from hexamethylene- 
tetracarboxyhe acid-——The magnetic rotation of dissolved 
salts, by W Ostwald The author considers that the values 
obtained by Perkin for the magnetic rotatory power of the 
ammonium salts of fatty acids in golution are in accord with the 
electrolytic dissociation theory This theory does not lead to 
. any numerical value or sign of the difference between the 
observed and calculated values of the magneta rotation of 
electrolytes In the “case of haloid acids‘and salts thg variation 
1s positive, 1n the case of the oxy-acids negative It 1s, there- 
e fore, not surprising that molecules With nearly zero variations are 
capable of existeffte —The dissociation of nitrogen peroxide, by 
W Ostwald Using the data given by Cundall, the author has 
compared the extent toewhich nitrogen peroxide undergoes dis- 
sociation when vaporized, with that which it suffers when 
dissolved iy,shloroforme From the results he concludes that ıt 
ae accordance with Van ’t Hoff’s generalization that 
solved substances obey the same laws as gases It appears, 
however, that ın the gaseous state dissociation 1s far more 
advanced than ın a chlorpform solution —-Corydaline, by J 
Dobbie and A Lauder The authors have obtained corydaline 
in colourless crystals m@lting at 134°5 The results obtained 
on analysis do not agree with Wicke’s formula, Cigg N O4, but 
„rather with CoH gNO, Analyses of the hydnogge, platino- 
. chloride, and methiodide of thee alkaloid also give numbers 
s agreeing with this formula —Silver compounds of thiourea, by 
J E Reynolds The author has obamed a series of crystalline 
compounds of thiourea with silver mitrate, bromide, chloride? 
iodide, and cyanide These substances contain one, two, or 
three molecules of thiourea to one of the silver salt, and readily 
afford silv@r sulphide when heated a few degrees above their 
melting-points 
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Zoological Society, February 2 —Mr W T Blanford, 
FRS, m thg chair—The Secretayy read a report om the 
additions that had been made tc the Soctety’s*Menagerie during 
the mopth of January 1892 —Mr W Bateson, F RS, ex- 
hibited some Crabg’ claws bearing supeinumeray prongs It 
was shown that these extra puts are really complementary ° 
(nght and left) pairs of indices or polliges, accowling to their 
position of o1igin, and not repet.tions of the two pincegs of the 
claw, as was commonly beliered—Mr Sclater made „some 
remarks on the breeding of the Greund-Pigeons (Geophapfes) in 
the Society’s Gardens, an® skowed tha® the young of these 
Pigeons, when first hatched,ewere not materially different in 
point of development from those of the typical Pigeons, and 
that there was consequently no ground for separating the 
Geophapes fiom the order Columba on this accouut, as it had 
been recently proposed to do —A letter was read fiom Piof 
R Ramsay Wnght, ənclosing some photographs of the heaps 
of skulls of the American Bison whith are collected on the plains 
of the Saskatchewan, and piled sp at the sidings on the Canadian 
Pacific Railway, awaiting transport, and which testify to the 
enormous number of these anim_ls recently exterminated —Mr 
W Bateson gave a summary of his recent observations on 
numerical variation in teeth The facts given related chiefly 
to specimens of Quadrumana, Carnivora, Marsupials, and other 
orders of Mammals ın the Brit.sh and other Museums The 
author pointed out that the ord narily received view of homo- 
logies between teeth ıs based on the hypothesis that the series is 
composed of members each of wlict 1s either present or absent 
In the hght of the facts of variation, this hypothesis was 
shown to be untenable, and an at.empt was made to arrive at a 
more just conception of the nature of the homology of multiple 
parts —Mr R Lydekker descrived part of an upper jaw of a 
Sirenian Mammal from the Tertiaries of Northern Italy, con- 
taming milk-teeth As these teeth showed a masked Selenodont 
structure, ıt was urged that the spec.men indicated the descent 
of the Sirenia from Selenodont Artiodactyle Ungulates It was 
inc:dentally shown that Halitherzum veronense, Zigno, irom the 
same deposits, belongs to Prov asronmus, Owen —A communica» 
tion was read fiom the Rev H S Gorham, containing 
descriptions of and notes on the Coleoptera collected by Mr. 
Jorn Whitehead on Kina Bale, Borneo The present com- 
munication related to the familics Hispide, Erotylide, Endo- 
mychide, Lycide, Lampyride, and others —Another com- 
munication from the Rev H S Gorham and Mr C J Gahan 
gave an account of some of the Coleoptera collected by Mr W 
Bonny in the Aruwimi Valley, Central Afnca —Mr P L 
Sclater, F RS, read some notes on a small collection of 
Mammals brought by Mr Alfred Sharpe from Ny ssaland, 
amongst which was a flat skin of Angas’s Bush-bok ( 7ragelaphus 
angasz), a species of Antelope nots hı herto recorded to occur in 
this district —Mr Sclater also gave the description of a new 
Antelope from Somaliland, proposed to be called Dzzdbahs 
swaynit, after Captan H G C Swayne, RE, who had 
furrished him with the specimens on which ıt was based He 
likewise exhibited and remarke! on some other examples of 
Antelopes from the same country contained in Captain Swayne’s 
collection 


. 


Linnean Society, February 4 —Prof Stewart, President, 
infhe char —Mr J E Haring exhibited Gould’s coloured 
plate of a humming-bird (Phetho ns longnemareus), of whych 
gpecies a pair had made their nes: in the drawing-room of Mr 
Hamilton, of Queen’s Paik, Trmided The nest was built in 
a palm about five feet high, stancing in a tub wifhin the room 
The first egg was laid on December 27 last, the second egg on 
December 29, and a young bird was hatched on January 12 
The circumstance was regarded a. quite unprecedented, thpugh 
Mr D Moms was able to quote a case which came under his 
own observation in Jamaica, wherein a hummuing-bird had built 
its nest on the extremity of a saudle-bar in a veranddh —Mr 
Harting also exhibited some life-sized photographs of the egg- 
cases of two species of dog-fisk (Scy//tum), and made some 
remarks on the mode of dep sition and penod of incubation as 
observed indifferent aquaria —Mr F®N Wiliams read a 
paper on the genus Dianthus 
Dianthus, and Funeca form a natural group of genera dis- 
tinguishable from the Silene group bv their seeds, which have 
a facial hilum and straight empryo Velestm may be dis- © 
tinguished from Dzanthus and Fuzzcae by having half the number 
of stamens There art, howeve:, three characters to be reed 
on in distinguishing these two@genera , (1) the presence of oe 
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spicalyx of bracts, (2) the number of nerves to the galyx, (3) 
the juhction of the claw with the blace of the pee! This last 
character was regarded as distinguishing very cle&irly Dearethues 
from Funia In Deanthus the blade of the petal is abruptly 
narrowed inté@the claw, so that the two are distinct , in Puseca 
the transition 1s gradual Mg Williams was of opinion that the 
species of Di®@nthus mht be arranged w three natural groups 
(sub-gertera) (1) ın which the flowers are numerous and 
clustered, as in “Sweet William” (2) the largest group, in 
which the flowers arg few and usually solitary on the branches 
of the stems, as in ‘Carnations , anc (3) a small gioup inter- 
mediate between Punica and the®srue pinks, and corresponding 
with the genus Koh/rauschia of Kanth The number of species 
recognized by Mr Wilhams in this monograph amount in 1ound 
numbers to 250 —A paper by Messrs G J Hinde and 
W M Holmes was then read, on the Sponge remains in the 
Lower Tertiary strata near Oamaru, Otago, New Zealand 
Near Oamaru there are beds of white, friable siliceous rock of 
Upper Eocene age, almost entirely composed of Sponge spicules, 
Diatoms, and Radiolana, thus resembling in character the 
Diatom and Radiolanan ooze of tne present deep seas The 
Sponge remains are all detached , they belong largely to the 
Monactinelhda, though Zetracteneled, Lithtistid, and Hexact- 
nelhd spicules are also present Tle smaller flesh spicules of 
these different groups are perfectly preserved, and thus enable a 
comparison to be made with existing Sponges, to which generic- 
ally they mostly belong In all 43 genera and 113 spegies have 
been recognized by their characteristic spicules Many of the 
forms have not hitherto been known as fossil The existing 
relatives of many of them now irhaoit the Indian and Southern 
Oceans, but some are at present only known from the North 
Atlantic The remains of deep watz: Sponges are intermingled 
in the deposit with others hitherto supposed to belong to 
moderate depths only, but m recent dredgings by H MS 
Egera off the south west coast of Austraha, at a depth of 3000 
fathoms, there 1s a corresponding acmixture of simular spicules 
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Academy of Sciences, February 8--M d’ Abbadie in the 
chair —Observations on a note by M H Le Chateliei, on tht 
optical measurement of high temperatures, by M Henn 
Becquerel —Silica in plants, by MM Berthelot and G André 
An examination into the occurrence, distribution, and state, of 
silica in the spring-wheat plant in various stages of its growth, 
and mto the quantity and state of -he silica m the soil in which 
the plants were grown ——A new chart of the currents of the 
North Atlantic, by Prince Alber: I of Monaco —Determination 
of the freezing-point of very dilute solutions appfication to 
cane-sugar, by M Raoult The author describes a new method 
of taking cryoscopic observations, giving readings to within 
1/500 of a degree The molecular lowering of the freezing-point 
of water by cane sugar 1s represented by a curve, which demon- 
strates that the author was correct gn asserting that sugar gave, 
hike other bodies, a giadual increase 1n its molecular lowering 
beyond a certain stage of dilution —Now measurement of the 
Perpignan base, by General Derrécagaix The results are as 
follows (1) the measured ling, reduced to Delambre’s base, 
gives forethe length of this base 11,706 69m , (2) this length 1s 
verified by the geodesic accordance between the segments end 
the entire base, to an approxemation of 1/250,000 Hence 
(f) the modern measurement of the Perpignan base makes tt 
longer by 0 29 m than found by Delambre using Boidds 
measures , (2) this new length ıs ess than that calculated from 
the Paris base by only § cm —New researches on the solar 
atmosphere, by M H Deslandres—A new interpretation of 
Abel’s gheorem, by M Soprus Lie —On the integrals of 
equations of the first order which admit of only a finite 
number of values, by M Paul Painlevé —On a new pro- 
caps for the transmission of elestiic undulauons along me- 
tallic wires, and a new arrangement of the receiver, by M 
R, Blondlot —Refraction of liquefied gases, by M James 
Chappuis Theindices of refraction at zero and under their 
maximum vapour pressure have been found for sulphurous acid 
and methyl chloride For D they are respectivdy 1 3518 and 
1 3533 —~The rotatory power of quartz for the infra-red rays, 
by M E Carvallo —The action of chlorine upon ruthenium 
rutMenium segquichloride and oxychloride, by M A Joly —On 
a mitro-silicate of silver, and on the existence of a nitio-silicic 
ee by MM G Rousseau and G Tite—On the decompositiom 
sulphurous acid by carbongt very high temperatures, by M 
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Scheurer-Kestner Sulphurous acid pasted over gcharcoal at a 
whitesheat 1s decompesed ın accordance with the equation— 


280. ¥3C = 2CO+CO, +35. - 


~—Chlorosulphide and bromasulphide @f lead, by M” F Par- * 
mentier The chlorosulphide, obtained by a method described, 
1s found to be PbS PbC], I:s colom, when Suspended in water, 
1s cinnabar-red , when collected, ıt appears darkêr The pro- 
perties of the bromosulphide, PbS PoBr,, are similar, but it is 
more stable than the chlorosulphide The existence of an 
1odosulphide is mdicated —Researches on sodium fsopi opydate, 
by M de Forciand —On a nitro-derwvative of antipyrin, by M 
Edm Jandrier —On the rotatory power of rd tere des, 
rivatives , reply to a note by M Colson, by M J A le W — 
On the minimum perceptibie amount g£ some odours, by M 
Jaques Passy —The law of absorption of carbon monoxide, by 
the blood of a living mammal, by M N Gathafit —On the 


fauna of the fresh waters of Icelanc, by MM Jules de Guerne ° 


and Jules Richard —On the structure of the ovule and the 
development of the embryonic sac of Dowegte-ventn ( Vencetoxt- 
cum), by M Gustave Chauveand 
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THURSDAY, FEBRU ARY 25, 1892 The exhihfting space in the Naturale History Museum 
. 5 consists of 152,000 square feet To provide this exhibit- 
ias + 





e 
‘ THE, SCIENCE MUSEUM AND THE 
° TATE GALLERY. 


\ Ñ 7E are informed that various Government Depart- 
ments are now considering the many questions 
"raised by the Tate Gallery controversy in the real spirit 


’ t, 
6 scientific mqury—-that ıs, they are at last attempting 


to deal wifhe the facts, and they are consulting some 
people who ought to know something about them 
As the President and Officers of the Royal Society, and 


. many other representative men throughout the country, 


have stated their opinion on the matter to Lord Salis- 
bury in a memorial last year, and as they were pretty 
certan to have known the facts’ before they committed 
themsejves to any statement involving them in great 
responsibility 1f they were wrong, the friends of science 
can only rejoice that at last the Government Departments 
afe dealing with the matter ın a scientific way. 

The facts are as follows In our Museum arrange- 
ments,* wile books and pictures—-or, ın other words, 
Meratur€ and art*~a1e thoroughly represented, from the 
Museum point of viéw, on a scale worthy of the nation, 
aR gAPranches of science—natural history, geology, 
. and muneralogy—-have so far been provided for, and by 
the Natural History Museum This was pointed out 
about twenty years ago by the Duke of Devonshire's 
Commission, and the many advantages which would 


2 
“be certain to accrue to an industrial flation like ours, 


+ from collections representing the various physical, che- 


mical, mechanical, and metallurgical sciences and their 
applications to ifdustry, were vary clearly referred to 
The Government, one may almost say, of course, took 
no notice of this important recommendation, or next to 
none In 1876 the „Royal Commissioners for the 
Exhibition of 1851-~a body thoroughly well capable of 
judging of the importance of the Duke of Devonshire’s 
*recommendation—showed their opinion of its importance 
by offering a plot of ground stretching from Queen’s 
Gate to Prince’s Gate, 4nd {£100,000 to build this 
Science Museum ‘This offer, the Governm€nt of the 
day—most of the Governments of .the da knowing and 
caring ] httle about science, although they are so glad to 
receive donations for art—declned So métters went 
on, Commutfée after Committee being appointed, re- 
porting, and having their deliberations ignored, until at® 
last, as a result of a Committee appointed by the 
Treasury itself, the plot of ground which the Govern- 
might years ago have had for nothing, was pur- 
chased, and purchased, of course, in strict relation to 
the discussions whych, as we have shown, had been 
going on for the last eighteen years, At least, ıf that 
be not so, why was it purchased at all? 
« We now. come to the plot of grounds. It contains 
350,000 square feet What facts have we before us to 
aid us ın answering the question as to whether this plot 
of *ground ıs sufficient todo for all other sciences what 
the Natural History Viuseum does for three? Here, of 
course, „f possible, we must appeal to facts, if facts exist 
Let us assume that the new Museum 1s to be built on the 
precedent afforded by the Natural History Museum 
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ing space in abuilding in which, qf course, many other 
things besides exhibiting space have to be considered, 
the ground plan bf the eusting building cqptains an 
area of 162,000 square feet The building itself, however, 
stands in a plot of groynd covering about 500,000 square 
feet, and ın this way ample possibilities of future extension 
are provided 

We are first, then, face to face with the fact that,” as- 
suming the Museum which is to do for all the other sciences 
what the Natural History Museum does for the three 
named, can, in a few years, be restricted to the same 
exhibiting area, we begin with a space of, roughly, 
150,000 square feet /ess for that which must eventually be 
the /arger Museum Anyone will see that, in the nature 
of things, ıt ıs unlikely that the Museum which has to look 
after the interests of all the inorganic sciences, and their 
infinite applications to the arts (by which, of course, the 
industrial arts aie meant), will always remain smaller 
than that Museum which has to provide for biology chiefly 
But the matter, unfortunately, does not end here It 1s 
practically certain that the Royal College of Science 
will requue considerable additions to meet the demands 
made upon it for science teachers It 1s perfectly wel 
known already to all educationists that it has already 
entirely overflowed the small and 1l-contrived building 
in which it is located, anc the Professors of Physics 
and Geology are already camping outin temporary build- 
ings of the most inconvenient description We believeit 
is thoroughly conceded by the Government that new 
laboratories for physics, astronomical physics, and 
chemistry must be at once erected Now,itis perfectly 
certain that, at this time of day, such laboratories as 
those, with their various appendages, cannot be erected 
on a space much less than 100,000 square feet, so 
that i? comes to this, a site already too small for the 
purposes of a Science Museum and its future extension 
—uif itis to be treated like the Natural History Museum 
—must have filched from it, for other scientific needs, 
another slice of 100,000 square feet 

This may be, perhaps, permitted, because, although 
the Science Museum may lose in area, ıt would gain 
enormously in advantage, for the reason that the teach- 
ing in the future may be given in close relati6n with the 
fnstruments which are uged in it 

The suggestion that Mr. Tate should be allowe@ still 
another 100,000 square feet from this plot—from a plot 
contaiming less than 300,000 square feét available for 
building purposes-—-of course was preposterous from the 
beginning, and would have been at once skowy to be 
impossible if the problem had been considered at all from 
the region of hard, dry fact Unfortunately, it was not so 
considered, and hence an apparent antagonism bétween 
the interests of science and art, which has beens going 
on now nearly a year We have attempted to show that 
the questeon 1s not a question of sympathy—it 1s a question 
of fact , and now that the Chancellor of the Exchequer 18 
dealing with the facts, as they ought to have been dealt 
with in the first instance, tnere can bê no longer arfy 
doubt as to whichgway the issue will be decided 

We believe it 1s contended by some who are not 
acquainted with the exact terms of reference te the last 

* S 
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` Commıitteg would repudiate any such opinion, and they 
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Treasurf Committge thattheir very ndefinite guggestion 
as to the space to be provided to meet present needs 
really referred #0 their, view as to the maximum amount of 
space which a Science Museum should be allowed to 
We ar€ certain that the sciestifte members of that 


would quote, as we have quoted above, the actual facts 


a “oncernmng the N atural History Museum as negativing any 


™“of future issues devolves upon others 


such idea 

Fmally, it 1s advisable to point out the terrible 
want of any sense of perspective on thé part of the 
Legislature on matters relating to scienge and art We 
do not object to any expenditure the Government may 
choose to make upon art, butit 1s our clear duty to point 
out that the interests of science mus” not be neglected m 
order that art may be encouraged The £70,000 paid 
for the land which has given rise to all this discussion 1s 
the same sum as that given not long ago fot a single 
picture The “ British Luxembourg "—-whatever that may 
be—which the Government is supposed to be now foster- 
ing, was intended to contain most of the pictures now in 
the South Kensington Museum, so that the edifying 
spectacle was to have been, or indeed may yet be, seen, 
of emptying all the picture galleries at one end of the 
Museum while £400,000 of public money 1s being ex- 
pended—this has been agreed to py the Government 
with alacrity—in building new picture galleries at the 
other Noristhisall The Tate Gallery, if built, 1s to 
be mamtained by the Government we are informed this 
will cost at least £4000 annually Here, then, 1s another 
endowment of, say, £160,000 for art. We do not object 
to this if the nation so wills it, but is ıt wise that all this 
time the training of our science teachers—our great 
requisite just now—1is to be carried on in sheds, and that 
the only concern that the Government shows in relation 
to the Science Museum which is to include the Patent 
Museum, 1s to still absorb year after vear the patent fees, 
which ought in justice to be uged for the improvement of 
owm national industries ? 





CHEMICAL TECHNOLOGY 


Manual of Chenucal Technology. By Rudolf von 
.Wagner Translated and edited by William Crookes, 
F RS, from the thirteenth enlarged German edition, 
as remodelled by Dr Ferdinand Fischer With 596 
Mlustrations, 968 pages (London J and A Churchill, 
1892 ) 

Wy a b8ok has reached a thirteenth edition, it 
may usually be assumed that zs form and contents 

are so familar to afl who are likely to be interested in the 
subject of which it treats as to require no description, 
and that it has attained so substantial a reputation as to 
be independent alike of praise or blame flowing from the 
pen of he critic In the case of the book before us, 
however, the authors no longer living , and having com- 
pleted in 1880 the eleventh edition of his work, the care 
There is probably 
no subject which changes so rapidly, owing to the ad- 
vafices of scienc@ and the incessant activity of inventors, 
as chemical technology, or the applicawon of chemistry 
to useful purposes ın the industmal arts , and a glance at 
the table of contents of such a book as this 1s sufficient 
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to remifid one of the‘vast range of subjects with which 
chemistry has to do Wt is the extent and siversity of 
these subjects which suggests at onfe the idea ôf the 
difficulties which must attend the cdofnpilagan of such. a, 
treatise even when the work of so distingugshed a tech- 
nologist as von Wagner is carried forward by editors so 
eminent as Dr F, Fischer and Mr Ciookes *That they 
have discharged their duty in no perfunctery spirit 16 


evident from the fact that many sections are.entirgly ` 


new, and that, as compared with the eleventh GermafY 
edition, more than half the text andethe “lkustrations 
have been replaced by new matter And, further, as’ 
pointed out by the Enghsh editor, a manual such as 
this must be in many respects adapted to the conditions 
of the country where it 1s written, and, if translated for 
use elsewhere, ıt requires modification The prices pf 
raw matezlals, of fuel, and of Mbour, and the laws in 
different countries have in each case their influence upon 
the conditions under which chemical industries are carried 
on As alieady remarked, a book in its thirteenth edition 
must have been found useful by a good many*people, but 
the first thought that passes through the mind 3 turning 
oves the pages of Wagner’s “ Technolog is—F gr ‘whom 
can this book have been intended ? ieee of every? 
thing of fuel and metallurgy, of “water, cds, and 
alkalies, of payments and dyes, of glass an 

of food and fibres, of leather, soap, wood, matches, and’ 
many smaller subjects In the limits of 950 pages it is 
net possible to provide all the details essential to each 


process which would be sought by a manufacturer, and |, 


an examination of the volume shows that the treatment. 
of the successive subjects 1s very unequal The mmpres- 
sion derived from its perusal is that, on the whole, it 1s 
most likely to be useful tæ senior students or to chemists 
who wish for general information relating 10 chemical 
manufactures, but that the efforts which have evidently 
been made to incorporate into thisse edition an accouht 
of modern processes are spasmodic, and not always 
successful 


The articles on soda and on chlorine, for example, are ~ 


among the best in the book The several processes for 
the recovery of sulphur from alkal: waste, including the 
Schaffner-Melbig and the Chance patent processes, are 
described wyth Some detail, and the Weldon-Péchiney 
process for obtaining chlorine from magnesium chloride 
1s described? at length with the aid of numegous ilustra- 
tions But even in this latter case, in view of the import- 
ance ofthe process, which is still on its fral, :nformation 
more recent than December 1887, might have been 
expected There is no reference to (nore recent 
cesses for electrolyzing *alkaline chlorides, but 
perhaps, 1s expecting too much in the way of the “ latest 
intelligence”, and doubtless the samesremark applies to 
the absence of any description of liquid qphlorine as a com- 
mercial article This, however, does not account for the 


curious error py which the number formerly given as the ,* 


density of liquid chlorine, 1 33, 1s assigned to the gas 
The admirable work of Knietsch (Aznalen, 259) on the 
properties of liquid chlorine deserves to be had in re- 
membrance, more especially as it was dane m the 
laboratory 8f an alkali-works, with industrial obyegts in 
view 


A really unsatisfactory article 1s that which relates to 
e 
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iron and steel The ores are stated to be roasted in 
Heaps and im, Shegal kilns, but no description is given of 
the process, * The blast-furnace to which the “longest 
description 1s devoted 18 agi open-top furnace df forty 
yearsago No fighre 1s given of a4nodein English blast- 
furnacé, the form sRown in the cut, and dismissed ın eight 
lines of text, 1% not @ be seen in this countiy The cup 
and cone ehayger, general in Great Britain, is not even 
m€ntioned There 1s no straightforward account of the 
successive ¢hemical changes which are supposed to take 
pface as the charge descends in the furnace, but, without 
“introduction, the reader ıs plunged into a disproportion- 


= ~el long discussion of the “heat conditions of the blast- 


Yy 


furnace” here ig no description of the ¢uyéres, though 
if 1s menéioned that they are cooled by water, nor of the 
sand casting-bed, nor of the resulting pigs In the 
account of “crude” iron, as it 1s called, ıt 1s surely not 
enough to say that, “according to the nature of the 
carbon, it is gistinguished as white and grey crude iron,” 
then to give just yx lines to each of these two 
varieties, without so much as mentioning the various 
grades distinguished by the numbers familia: in every 
ironworks, or the purposes in the forge or the foundry 
to which they are severally applicable Following the 
description of “ crude” iron 1s a section occupying about 
three-qhafftrs of a page on the examination of iron and 
sfeel, which might as well have been omitted, as it 1s 
quite useless The Same inadequate treatment is notice- 
‘ok about the article, and to an Engksh reader it 
rhust appear strange that English metallurgists, with the 
exception of Bessemer, Thomas and Gilchrist, and Bell, 
whose name appears once, are generally ignored This 
geems to be one of the articles in which the English 
editor has not been sufficiently carefu? to supply the 


* © modifications indicated in the preface as requisite in 


this country 


order to adapt the book to the conditions prevailing in 
e 
e 


Turning now to subjects of a different character, there 
1s the vast field of coal-tar and the colours derived from 
thé tar hydrocarbonga. The colours are dealt with in 
sixty-seven pages In comparison, therefore, with other 
subjects in the same volume, this :mportant and interest- 
“ng department of applied chemistry receives perhaps its 
fair share of,space , but, recalling the fact that in another 
book on applied chemistry recently published nearly the 
same number of pages is devoted to naphthal¢éhe and its 
derivatives alone, ıt is obvious that corfsidgrable con- 
dengation must have been effected in the work before us 
In ‘connection, with this arti€le, every chemis® who has 
any feeling for consistéhcy in chemical nomenclature 





i 





must protest against the playful variety of spelling which" 


the editor permits in the names of the hydrocarbons 
On the same page% we have paraffzze, benzo/, naphthal- 

y anthracevze, triphenyl methzz This is really too 
bad! 

Referring to thesthirty pages devoted to dyeing and 
tissue-printing, wg find a practical acknowledgment of 
the unadequacy of the treatment which many subjects 
‘receive by the insertion of a list of books fo which the 
reader ıs referred for further information And this 
recalls the fact that elsewhere throughout the volume 
references to authorities in the shape of original memotrs, 


books, or patent specifications are rarely given, This ıs | chemistry. 


s 
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an omission which might yh great advantage? be re? 
paired in a future edition, not only because finther 
information is often essential, but because there are, 
necessarily? scattered up and down the pages i such a 
comprehensive work gs tnis a good many statements 
which requue some qualification, gr, at &ny rate, some 
positive evidence to make them completely acceptable, 
as well as others“vhfchs are manifestly antiqyated and . 
obsolete For example, the statements (p 223) as to the # 
influence of the additign of aluminyim to iron and steel , 
ought not to be put foswaid without proof Certainly 
the fact that the manufacture of pure aluminiym ıs now 
piactically abandoned tends to show that it has not béen 
found so valuable ın connection with iron and steel as 
was at one time agserted 

There 1s no very pressing necessity for introducing 
photometry into a book on chemical technology , but if 
there ıs a reason for its intioduction, there must be a still 
stronge: reason for making the description practical It 
1s not so in this case, for while Bunsen’s photometer 1s 
referred to, rather than described, in eight lines, Violle’s 
attempt to utilize the ight emitted from melted platinum 
as a photometric unit 1s described at Jength, with a 
figure, and the article concludes with the statement that 
the aniyl acetate lamp will probably in time supersede 
the other units We think not 

Manufacturers who have managed to keep the details 
of their plant and their processes practically secref must 
derive some amusement from books which profess to 
describe their manufactures The successful English 
monopolists of phosphorus-making (Messrs Albuight 
and Wilson} are represented, no doubt correctly, as 
making more phosphorus than anybody else , but we can 
imagine the quiet smile with which they would regard 
the pictures of apparatus said to have been invented and 
employed by themselves, as well as such ridiculous 
statements as (p 410) that “bone ash 1s now the only 
material used by phosphorus-makers,” &c If it were 
not for the lofty air of knowledge with which such things 
are deScribed, it would not matter gieatly , but ıt would 
be more candid towards the reader if the writer of such 
an article as that on phosphorus would begin by declanng 
roundly that he does not zow, but only zzagenes, that 
the following is the process likely to be employed 

The difficulty of purifying the pages of successive 
editions of so large and complex a book of phraseology 
which ts obsolete or inappropriate 1s ulustrated on p aoe 

here a brief exposition is given of the views ‘entertained 
by “the late Dr Gerhardt ’ concerning the constitution 
of fulmimating mercury Not a word ıs mentionéd ot 
more recent chemical discussions on the fulminates, 
though they have been renewed more than once in the 
five-and-thirty years which have elapsed since the death 
of the distinguished Fiench chemust © o 

The editors have produced a volume which contains 
much entertaining and instructive reading From what 
has been said, however, it is obvious that the reader 
must not expect to find the whole truth, and nothmg but 
the truth, set forth in any such gyclépaedic production 
It 1s not possible fo. any one man, or any three men, to 
array, without mistake, the accumulated stores of humaii 
knowledge and experience in such a subject as #pplied 
* WAT? 
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AN AGRICULTURAL TEXT-BOOK 


Element#of Agriculture ,A Text-book prepaged “under | 
the authority of*the Royal Agricultural S@ciety of 
England By W Fream, LLD ‘Pp 450, 200 Figures 
(London John Murfay, 1892 ) p 

R FREAWM?’S new book, the, first edition of which 

was &xhausted on the day of publication, 1s a dis- 

tinct gain to agricultural literature We naturally expect 
stich a work from Dr fieam’s pen*to have the botanical 
portions of the subject dealt with at considerable length, 
and m this °we are not mistaken, half the book being 
taken up by the discussion of the various plants with 
which the farmer has to deal, either as crops or weeds 
This division has to be made, to some extent, at the ex- 
pense of other branches of the subject, which 1s perhaps 
not quite a desirable thing to do ın a general text-book , 
though it might be argued that ıt 1s far better to do one 
thing well than to do several things indifferently, and 
Dr Fream has certainly done one thing well in his 
treatment of “The Plant” The style 1s good, and the 
descriptions very lucid, concise, and sound, the book 
containing a vast store of information in small comp&ss 
There ıs not, however, a single reference to any orginal 
paper, an omission especially to be regretted when the 
author is discussing the Rothamsted experiments , in 
fact, we think that the addition of a list of the papers 
published by Lawes and Gilbert would have considerably 
enhanced the value of the book 

The author divides his work into three parts Part I, | 
which occupies the first 77 pages, treats of the origin and | 
properties of the different kinds of soils, their improve- 
ment, cultivation, and manuring Part II, “The Plant,” 
occupies a full half of the book {pp 78-302) The 
first two chapters of this part treat of seeds and their 
germination, and the structure and functions of plants, 
these subjects being discussed in popular, but very ın- 
structive fashion 

Chapter xı treats of the cultivated plants of the farm, 
grouped under the natural orders to which they belong 
This ıs the longest chapter ıd the book, and includes 
30 pages given to the consideration of the natural 
order Graminee Then follow a, short chapter on 
weeds, and chapters upon harvest machinery and the 
management of grass land In chapter’xvi, the theory 
of rotations 1s ably dealt with , the various crops of the 
farm, with théir cultivation, are considered ın turn, this 
chapter also contains a handy table of the characters | 
of the seeds of the common farm crops In the second 
column of this table, opposite mangel, 1s the statement, 
“Should germinate at least 120 per cent (see p 141)” 
On turning to p 141 we find the following — 

« 


d 


“ The seđtl of commerce (mangel) consists of the ovary 
with its seeds, embedded ın the swollen base of the 
perianth, which thickens and hardens as it ripens, 
becoming angular and somewhat woody Hence, when 
a mangelsor beet seed 1s set to germinate, it 1s not unusual 
for two or three shows to appear from a single seed ” 

e 


Om p 97 are some remarks on this very matter, with 
definitions of fruit and seed “The fret is the ripened 
ovaw, the’seed is the fertilized and ripened ovule” Is it 
not better to adhere to these definitions, and thus avoid 
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' disease as some people think they are 


Ld 

speaking of the germination of a sample of seed as suer, 
120 per cent ? ° oo? s 

On p g52, Dr Fream speaks positively upor ¢he mueh- 
debated practice of burning® diseased potato haulms 
Further research upon the lability pf old shaulgfs to 
propagate the fungus (Phytophthora, znfestans) 13 much 
needed The writer’s own observations Sy no meahs* 
lead him to consider them so dangerous fn Spreading 
The question of 
the utihty of sulphate of copper as a remedy for potato 
disease 1s dismissed in very few words 


It 1s to be hoped , 


that the subject will 1eceive fuller treatment in succeeds ie 


ing editions, as many trials have recently been made , 
and although these have not always be€n attefided with , 
success, many of the failures reported turre out upon 
investigation to be due to the fact that the Boule 
Bordelaise (or other mixture) was improperly prepared or 
improperly applied It would appear that impurities in 
the mixture exert considerable influence uporfits efficagy 
as a check on the growth of the*fungus The use of a 
mixture of sulphates of 1ron and copper with lime gerferally 
gives negative results, and even the presence of ferrous 
sulphate in any quantity in commercial bluestone appears 
at times to exert a deleterious effect i 

The third part of the book contains a short agcoynt of 
the structure and functions of farm animals, theireanious, 
breeds, and also chapters upon feedigg The subject of 


dairying 1s dismissed ın a chapte of 20 pagespand 1s the 
eddar 


least satisfactory portion of the book Under #(@h 

Cheese making” ıs given a process which 1s rather 1m- 
definite, and seems a sort of mixture of several methods , 
the instructions for this process are vague, the tempera- 


tres (where given) are rather uncertain, and nothing ‘= 


whatever 1s said as to the proper condition of tHe curd ¢ oe 
-t 


at the end of each operation On p 429 this remark 1s 


made — e 


e 
“Real Sulton, for example, 1s a double cream cheese, 
the cream of the evening’s milk being added to the 
morning’s milk” 


°. 
Cd 


“Real Stilton” of this nature is a myth, the so-called 
“cream Stiltons” are made from two curds, and do 
not contain added cream, the term being used (rather 
ambiguously we confess) to smnify that no ¢ream was 
abstracted fgom the milk used in making the cheeses 

A few errors ış the text may be mentioned here On 
p 65 and elsewhere, ammonium carbonafe 1s spoken of 
as a volatilegas , it would ba more accurately described 


| as a volatile solid The average percentages of albu- 


neinoids in certain foods given in Table xvi p 343) are 
most of them too low In Table xx fp 344) the per- 
centage of albuminoids in cotton cakg is put down at 
2317, whilst it 1s given „2S 19 1n Table xvu: on 
previous page, the former value ıs more nearly 
average one The percentages of soluble carbohydrates 
in some feeding stuffs given in Tabl@xx: are not quite 
satisfactory , those for wheat, barley, an@bean straws are 
much too high, especially that of 35 for bean straw, 


about one-fiftle “that figure would be nearer the truth . 


We think ıt would have saved space, and much trouble 
and confusion to the student, if Tables xvi , xix, xXle 
XXL, xarv, and xxvi had been combined, and the full 


analyses of the feeding stuffs given in a smegle table 
e 
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: Table axy {p 448) 1s headed, “ Percentage of nitrogen 
and minerals in the fasted lve weights of catt, sheep, 
and pigs”, This Reading should be, “Amounts of nitrogen 
“and funerals in 1@00 pounds fasted live weights, &c” 
; . The illustyations®im chapters xxv and xxvı are very 
poor indeed, especially Fig 190, which is perhaps m- 
fended as a puzzle print. Also Figs 171-3 are very bad 
Pies attempts # convey an idea of what a cow is hke Figs 
160~4 are equally poor 

„Apart from these details, we cannot but say that the 

ook as a whole 1s an admurable work, and superior to 
anything of its kind which we have yet seen It will 
“prove æ boon, alike to students and to educated farmers 
e WT 





T «e HYLO-IDEALISM 


Further Reliques of Cohstance Naden Edited by George 
° M “McCne (London Bickers and Son, 1891) 


WF have already ın these pages expressed our 
. opinion, in a notice of her “Induction and 
« Deduction,” that, had the hand of Death been withheld, 
Miss Nasen would have made valuable contributions to 
@hilosophic thought The volume of “ Further Reliques is 
. now before us serves to justify this opinion It is ques- 
", 7 © tiqnable, However, whether her friends haye been well- 
advised in including the “Geology of the Birmmgham 
District,” admirable as ıt 1s as a students prize essay 
In anf case, since 1t was included, it would have been 
only just to Miss Naden to have requested someone 
Å‘ o~ acquainted with geological nomenclature to revise thé 
«+ e “proofs Ona single page we have 7Zrzanec for Triassic, 
e Keupes for Keuper, Llande:ris for Liande:lo, and Para- 
4 adoyidian fo. Payadoxidian This essay is dotted over 
- with such misprints (the genus*Or¢hzs being printed, on 
p 25, both Orttzzs and Orttus), Nor are other parts of 
A the book entirely free from errors due to careless ed:ting 
On p 4, destructrot iS printed where the sense requires 
aistinction, and on*p 160, evzdence, where the author 
. clearly meant to write eloguence 

As we before pointed out, for Miss Naden the funda- 
mental pritfciple in philos@phy is the famous Protagorean 
formula, of relativity, that “ Man ıs the megsure of all 
things, of things that are that they are, awd of things that 
are not that they are not” In a kind of ®parable she 

describes the creation of the external world = 


“A mynéd ethenial waves, of inconceivable minute- 
ness, enter the tny window of the eye, and beat against 
the delicate lining of its darkened chamber The pulsa- 
tions are taken up, and transmitted along the optic nerve 
to the base of the*brain, and thence to the gray thought- 

s of the cerebral hemispheres And ın these gray 
thought-cells livgs the God who says, ‘ Let there be light,’ 
and there ıs light „lf the optic nerve be an mefficient 
messenger , 1f, maimed or paralyzed, it fail to convey the 
vibrations received from without, the creative fiat will 
never be issued, and the world will remain, for the God 

. “of that one cerebrum, without form, and voad Hes not 

» a First Cause, since a stimtilus is needed to set him in 

* action, but he 1s certainly the only authentic Creator of 

' tife world as yet discovered by science, philosophy, or 
religion ” 


Whether this way of putting the matter isin the best 


possible taste, we do not pretend to decide Itis with ! 
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Miss Naden’s philosophical position, not with any other 
aspect of’her views, that we can dealgtere — Philosophic- 
ally, her view 1s, thatthe gray though -cells are for her, 
and for each, and all of us, the ,creatoss of the world 
“But here,” she continues—in her erticle on “ Hylo- 
idealism,” prefixed tô certain letters acdressed to her bye 
Dr Lewins, of the Army Medical Department— A 


“ But here comes the most critigal point of the inquiry 
If the universe be simply a more or less coherent vision , 
if its very solidity and extension be but parts of the 
‘realistic’ drama, how are we to know that'there is any 
such thing as matter ? How are we to be sure that 
the brain itself really exists, and that the all-generating 
cells are not mege illusory appearances ?” š 





How does Miss Naden answer this question, by which 
she is by no means the first to be puzz ed? 


“The puzzle,” she says, “1s not so hard as it looks 
The uttermost sceptic tacitly assumes the possibility of 
argument , that is, of a course of reasoning, in which 
every step 1s dependent on the preceding step, while the 
origin of the whole 1s some group of cbserved facts If 
thisgbe a delusion, and the last step stand in no kind of 
causal connection with the first, evidently argument is 
impossible, and the sceptic’s lucubration shares the 
general invalidity A succession of mere mental pheno- 
mena, of mere inert pictures, cannot caastitute reasoning, 
because one inert picture cannot produce or condition 
another If a mental state possess no property except 
the property of being perceptible, ıt 13 obviously purely 
passive, and exerts no real influence upon subsequent 
mental states Now, as this position is utterly unthink- 
able, and 1s not less destructive to scepticism than to 
matetialism, we are obliged to assume the existence of 
some active basis of thought—that 1s, of something 
which thnks What we assume of tae individual self 
we extend analogically to other men, who are to us other 
selves And having seen that sensation and motion 
follow upon excitation of the brain, snd are suspended 
or destroyed by paralysis of the bra.n, we are justified 
in restoring our thought-cells to their proud creative 
emingnce, and in proclaiming that they constitute this 
‘active basis of thought’, that they think, and therefore 
exist ” 


Ld 
In an earlier paper on “ Scientific Idealism,” included 
in the “ Further Reliques,” Miss Naden says — 


Ld 
“For the present I must be content to plagiarize from 
Descartes, and to say of the cerebrum ‘Cogztat ergo est’ 
It can appear to us only phenomenaliy, and we cannot 
speak of ıt otherwise than ın terms of phenomena, but 
here, at least, we are forced to assume afi underlying 
* zoumenon, while renouncing the vain hope of penetrating 





to its essential nature by reason or intuition ” . 


So, after all, the thought-cells which Lave been restored 
to their proud creative eminence and proclaimed as con- 
stituting the “active basis of thought” turn out to be 
phenomena like the rest of the “ rea.1stic drama,” and 
“ even the vibrations supposed to impinge on the surface 
of the body, and the molecular tumult propagated along 
the nerves, are merely convenient intellectual representa- 
tions of the unknown ”—to which Dr. Lewins adds in a 
footnote, “and nothing until asselfedy” without, however, 
explainiag how “ nothing” ın thè process of asselfment 
becomes something - 

Such, so far as we understand it, 1s nylo-idealism In 
it one recognizes an old friend under & new name *It 
would seem that, Miss Naden admitted with reluctance 
the phenomenal nature @f the all-creative thoughit-cells 
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As it isgher views are hardly consistent She generally 
appears to regard@the organism or the thought-cells as 
the only realıty—a reality set over egainst, and in marked 
centradistincti8n to, he “realistic drama” of the sur- 
rounding univgrse Byt, nthe passage above indicated, 
she admit¢ the phenomenal natere’ of’ the thought-cells, 
and confesses an unknown noumenon We do not think 
hat Miss Naden’s pgilosophy hasl reached its final form 
when Death so untimely snatched her hence 

C ILM 





7 PHYSIOGRAPHY* 


Ihe Realm of Nature An Outline of Physiography By 
Hugh Robert Mill, D.Sc Edn, FRSE (London, 
John Murray, 1892 ) 


“hee scope of physiography has perhaps been more 
misunderstood than that of any other subject It 
had its birth in the Government system of science exa- 
minations, and the new name was applied to distinguish 
the subject from the older and narrower one of physical 
geography, which was so widely taught in elementary 
schools 

In the great majority of the text-books which have 
hitherto appeared, the authors have rigidly followed the 
lines laid down ın the syllabus of the Science and Art 
Department, and have generally contented themselves 
with stating facts, more or less accurate, without properly 
considering their inter-relation It ıs a great relief to 
turn from these to the book beforeus It 1s written inde- 
pendently of all examiations, and ın it the true place of 
physiography among the sciences is clearly defined 

The book 1s one of the University Extension manuals, 
of which the editor (Prof Knight) says “ Then aim is 
rather to educate than to inform” No better subject 
could therefore have been selected as one of guch a 
series, and Dr Mull fully bears this aim ın mnd Indeed, 
in this respect the book is gvorthy to be compared with 
the “Introductory” science primer written by Prof 
Huxley some years ago The opening chapter deals 
with such matters as “ Nature,” ‘$cience,” “ Use of the 
Senses,” “ Reason,” “Common Sense,” {Cause and Effect, 
and ‘ Natural Laws,’” all of which are set forth very 
clearly, and made deeply interesting For the benefit 
of those who may have doubts as to the meaning of 
physiography, we may quote ethe following from this 
chapfer — 


“ Physiograpèy means literally the description of 
Nature (p 1) It describes the substance, form, 
arrangement, and ghanges of all the real things of Nature 
in they relations to each other, giving prominence to 
compiehensive punciples 1ather than to isolated facts 
(p 3) In order to have ajast conception of the 
universe, the results of specialized research must be fitted 
harmoniously together This is the function of physio- 
graphy, which has, consequently, a unique value in 
mental tiaining, being at once an introduction to all 
the sciences and a summing up of their results It 
€nables a beginner to obtain a quicker insight into any 
of the special sciences and a fuller giasp of it, while, at 
tle sanfe time, @ student versed ın any one special science 
1s enabled to appreciate far more fully than an unversed 
one ès relation to all others and to fhe system of the 
yniverse” (p 13) . 
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èo of Triodia, 5 of Diplachne, and 4 of* Eragostis 
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Succeeding chapters deal with subjècts sbayewhat after 
the order of the syllabus of the Science and Art Depart- 
ment It is only necessary to say of these that they æ 
are excellent, and that they hav@ been revised by ` 
well-known specialists, cluding Such mames as Prof. 
Tait, Dr Copeland, and Dr John Murray “n chapter 
xvi there ıs an admirable account of “Life ang Living 
Creatures,” in which is given a good ouflipe,of the 
classification, distribution, and functions of animals and 
plants The final chapter ıs reserved for “Man in’ 
Nature,” and deals with the distribution of the vei 
types of humanity, the effects of environment, migrations, 
and man’s power of altering the course of Natures 
works A useful hst of memoirs and books ıs appended 
to each chapter 

The book is fully illustrated, chiefly by new diagrams, 
and there are nineteen beautiful maps, which have ben - 
specially prepared by Mr Baetholomew, whose com- 
petence for such work 1s well known These maps form 
an important feature of the book, and illustrate, amongst. 
other things, earthquake regions, isotherms, rainfall, and 
the evolution of continents : 

The whole book shows signs of the greatest possible ° 
cafe 1n preparation, and it 1s not an easy ma ter to sug- 
gest improvements It is a very valuable contribution fo 
the literature of the subject, and we frust that,it will meet‘, 
with the appreciation it deserves It iseaglittmebly 
adapted for all thoughtful persons desning an insight * 
into scientific methods , and although not mtenged as a 
book for use in schools, all teachers and students of the 


esubject will do well to make themselves acquainted with, 
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its contents 
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OUR ROOK SHELF 


Grasses of the South-West Plates and Descriptions of 
the Grasses of the Desert Region of Western Texas, 
New Mexico, Arizona, and Sowseern California, Part 
II By Dr George Vasey, Botanist, Department of 
Agriculture 50 Plates, with descriptive Letterpress. 
(Washington Government Printing Office, 1891 ) A 


THE first part of this work was issued ın October 1890, 
and duly noticed in our c@lumns_ It algo contained 
50 plates, It is a pity that in this second part the 
numbering from I to 501s begun over again It would 
have been giuch more ®asy to cite the plites conunuously 
from I to roo The present part goes all throygh the 
series of ttibes again, anf includes 4 species of Pas- , 
palum, 3 of Stipa, 4 of Muhlenbergia, 5 y Seorees 

ost 
of the species are endemic, and very*few of them have 
heen figured before None of them are British species, but 
one of the Stupas 1s a vanety of the tommon European 
i se Spee (Stipa pennata) A good general h 
book of grasses 1s one of the books most urgently Í 
wanted both by systematic botanists afid agriculturists , 
and the United States Department of Agriculture 1s 
doing a very useful work in bringing @ut these bulletins. 
The next two bulletins are to be devoted to the grasses 
of the Pacig@ slope, and the four numbers will bind upe 
into one volume, containing %oo figures 


. 


Sporting Sketches ın South America By Admgral 
ennedy. (London R H Porter, 1892) 


THE sketches presented in this volume appeared origin- 
ally in Land and Water, and are now reprinted wath only 
such slight changes as “time and cucumstances have 


. 
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rendered necessary” They are very pleasani readıng, | more potent there than at the Wed of a glacier Meover, %& 


and should be of considetable service to naval officers, 
yachtsmen, and gportsmer? who may visit South America 
The confifission of the Ruby ın South American waters 
extended over th»ee and®a half years, and during that 
time, the officers seem to have rfissed no opportunity of 
indulging their tate for sport The game killed amounted 
, to 13,349 hegd What was killed was never wasted, for 
there ware on board 250 persons to be fed Although 
«Admiral Kennedy has much to say that will be especially 
interesting to sportsmen, they are by no means the only 
classeof-readers to whom he appeals He visited many 
districts which are well worthy of being described, and 
the impressions they produced upon him are invariably 
ecorded in a fresh, simple, and straightforward style 
The text usillustyated with copies of some pen-and-ink 
. sketches Dy the author 
e 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 

o pressed $y hes correspondents Nather can he undertake 
to return, or to corfespond with the writers of, resected 
mgnuscrepts intended for this or any other part of NATURE 
No notice ıs taken’ of anonymous communications | 


Cirques 


eo 
PERMIT me, while thanking Mr I Russell for his fnendly 
criticism of my views as to the origin of cergues(p 317), and 
for a copg@of lis memoir on the Mono Valley, in which his own 
re developed, to mdıcate the reasons why I remain unconvinced 
(1) The first part of his criticism appears to me to be wide of 
the mark T never Said that the three conditions, quoted by 


© hiywivere ccessary for the formation of cergzes, pnly that they 


ewere ‘‘the most favourable ” I have described two czrgues in 
granite (Geol Mag, 1871, p 535), and seen them in other 
crystalljne rocks 
(2) I never said that other topographical features might net 
be associated with thase dispositions of rocks, which are often 
I stated that for the production of errgues? 
e not onl} certain materials, but also a particular machinery, were 
required Linesof cliffs, ravmes, alcoves, corries, are numerous 
inthe Alps cergues are comparatively rare 
(3) The instanees described ım my original paper (Quart 
. Journ Geol Soc , 1871, p 312) wete called czrgues at that date, 
and, I believe, stillietain the name They are m all essential 
respects identical with Gavarnie and similar places in the 
Pyrenees, which are always called czrgues Hence, ıt appears 
to me, Mr Russell cannot elude my arguments by proposing a 
new terminology Mgreover, to call these places alcoves, 1s to 
misuse the word An alcove holds a bed, or screens two lovers 
- m earnest conference fiom over-curtous eyes—it is a small affair 
The diameters of the Alpine czz gees are measured by hundreds 
of yards, their walls by hundreds of feet Mr Russell’s 
studies in the Appalachians (unless I misunderstand him through 
ignorance of the locality) appear to me to indic&te no more 
than that (amehbaye repeatedly affirmed) no ref demarcation can 
be drawn between cirgues, corries, and bowl-fike heads of 
valleys Of each I have seen examples, little as well as big 
The formation, of an alcove, as described by hut, 1s only a 
special case of an action,*identical in kind (but different ım 
degree and envirohment) with that by which the above-named 
aie produced. Ast seems to me, he proves, not that cergues 
and alcoves are genetically distinct, but that they are genetically 
identical One stre#m will make an alcove, many a cz gue 


an) Ihave never dented that undar certain conditions a basin 


1 


(generally quite shallow) may be scooped out by ice action on 
the floor of a corrie, but the peculiar ‘ tooth-drawing”’ action of 
the base of the név, postulated by Mr Russell, appears to me 
only an hypothesis _ I stated, when ıt was propounded by Mr 
Helland, that I kndW of no evidence im its favour, and much in 
opposition (Geol Mag , 1877, p 273), I repeat the same now 
*, Wherever I have seen the bottom of a corri@ gincovered, the 
rock has been smooth and ice-Worn, not rough with the sockets 
of extracted ‘‘ plugs ” of rock 
45) As a dergschvund usually narrows in descending, the 
tension of the ice should be at a minimum at the base of the 
névé, and I do not believe that atmospheric cold 1s appreciably 
s 
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the 1ce must move more slo@ly in the zevé basin than in the 
glacier, the former standing to the latter in the relation of a 
pond ® its effluent, the fiiction there snould be least » 

(6) Son of the Alpine cr ques*he rather low, and are of in 
a position where glaciers would first appeai, as 1s shown by the 
fact that they are now full 3000 feet belaw the snow line 
Perhaps, however, Mr Russell suppéses rock wrenched away 
to a depth of quite a thousand%yards, If so, f have nothing to » 
add to what I wro® in®1&yr and 1877 AN that I now of the @ 
Alps and of other mountains 1s opposed to any such notion L 

(7) Above three at least of the czrgues, described By me, th 
clifis rose ın maccessiblesteeps to the wery summit of the rang 
From the highest peak of ghe Diablerets one coula almost throw 
a stone on to the floor of fhe Creux de Champ, a full mile below , 
the two cerques near the Surenen Pass are immediately under 
the ciest of the range (as shown in my diagram) Yet ¢heve are 
the streams fed by snow-ledges, which, though comparatively 
narrow, keep them still at work Doubtless, in some cases the 
recession ofthe walls may bring to an end the work of “excava- 
tion But even in Egypt, ina cergue-like glen beneath a narrow 
crest, Mr Jukes-Browne found evidence of streamlets (Geot 
Mag , 1877, p 477), and I may cite Hen J Walther(4éhand k 
Sachs Gesellsch , \vi 345) for the occurrence of ‘‘ amphitheater 
oder circusthale: ” ın that country, though he attirbutes more to 
the action of wind than I should venture to do 

I might continue, but it may suffice to say that the result of 
twenty yeais’ experience has been increased confidence im the 
general accuracy of the views expressed by me in 1871 These, 
it appears to me, Mr Russell combats only by attempting a 
distinction, which I believe to be non-existent, and devising a 
method of glaciei-erosion, which I believe to be not only 
mechanically impossible, but also contrary to the facts of 
Nature T G Bonsry 





Bedford College and the Gresham University 


You have given publicity to various communications or the 
subject of the Albert or Gresham Unversity , may we there- 
fore request that you will eatend a like favour to us, and insert 
a brief statement fiom one of the Colleges for Women, deeply 
interested ın everything affecting higher education in and for 
London? 

The following are some of the giounds on which the Bedfofd 
College, London, opposes the Draft Cnarter — 

(1) That the Bedford College, London, for Women, provides 
a complete academical course in the two faculties of arts and 
science, and therefore feels that from the very outset ıt 15 
entitled to be included in any proposed University for London, 
on an equal footing with University and King’s Colleges, with 
due r@presentation on the Council For such immediate 
affiliation the Draft Charter does not make any provision 

(2) That should the Draft Gharter become law, a University 
would be created which, while exercising only some of the 
functions of a Teaching University, would do this in such a 
manner as to effectually,prevent the foundation of any Teaching 
University which should be capable of expanding to the ever- 
growing demands of the Metropolis 

(3) That while the Act of 1871 abolished all ecclesiastical 
tests in the Universities of Oxford, Cambridge, Durham, and 
all Colleges therein to such an extent that all denominational 
Colleges are separate from the Universities, this Draft Charter 
of the Albert University allews one of its component Colleges 
to impose ecclesiastical restrictions The Council, therefSre, m 
its petition to both Houses of Parlament claims that the 
Bedford College be made an orginal constatuent College m 
any new University for London, with due representation in the 
governing body, and prays that the pregent Chaiter be not 
granted unless so amended as to be far more compropensive, 
moie adequate to the present and future needs of the Metropolis, 
and fiee fiom all ecclestastical restrictions 

W J RUSSELL, Chairman of Cougeil 
Lucy J Russeut, Honorary Secretary. 
Bedford College, London, February 19 
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The Implications of Science 
CAN you allow me space to reply to Miss Jones’s couteots 
letter (p 366), which I shall have the move pleasure in doing as 
I hope to be able to clea: up the points in dispyte betwe€n us re 
I think ıt 15 clear—Muss Jones at least admits so much—that 
. 
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some parf of the megning of term ıs determined arbitrarily , 


either by public opimion for general use, or by the individual 
reasoner, if he wishes to use the term for some special purpose 
of his on For this does, not imply that there gver was a 
formal contract as tothe meanings of terms The fact that 
terms do not mean the same to people of different nationg 1s 
enough to show taat the determination of the meaning by each 
nalion 1s, in part at least, essenyally arbitrary It ıs also, I 
æ think, clear that ahere is a part of the megning of some terms at 
® least which gs not arbitiary, when onte the arbitrary part has 
A been settled There is a shght ambiguity about my use of the 
Word ‘‘definition,” which, however, when once noted, need 
ause no confusion, as thf context wil? always show m which 
sense I am using ıt Commonly a®{‘defimtion” denotes an 
assertion which determines the arbitrary part of the meaning of 
a term , but when I speak of “the definition” as opposed to 
“the :mport” of a term, I mean not this assestion itself, but 
that part of the meaning of the term which ıt determines This 
explains how ıt ıs that I do not regard ‘the definition ” of a 
term (as opposed to its import) as a zhemg Even if it is cleaily 
concerved in the mind ıt 1s only an abstract idea, but the point 
1s that it is not necessary that it should be conceived at all 
Thus it 1s not necessary that a definition by connotation should be 
“of something,” if that means that the term should have denota- 
tion Even if the term has any denotation, z ¢ 1fthe mind grasps 
it as denoting a thing or idea, this denotation must, ın a symbolic 
argument, be regarded as merely ‘accidental clothing ” 

Just as some part of the meaning of a term 1s arbitrary and 
some part not, so in any system of logic some part of the sygtem 
is arbitrary and some part not Now, either the denotation or 
the connotation of a term may be lad down arbitrarily, but 
the connection between the two s not arbitrary One cannot 
arbitratily lay ıt down that ‘‘such a thing possesses such attri- 
butes ” If, therefore, a definition 1s to be an arbitra1y assertion, 
it must only lay down either the denotation or the connotation 
of a term, and not paits of each It would, of comse, be 
logically permissible to use the word ‘‘ definition ” in a different 
sense, but then definitions would not be arbitrary assertions 
This ıs exactly what 1s done if the assertion ‘‘ Two straignt lines 
cannot inclose a space” 1s called a definition by denotation , 
and therefore, in my system of logic, I cannot admit it to ġe a 
definition Thuis ıs one of the arbitrary features of my system 
Byt it 1s not arbitrary when I say that m such assertions as 
« Nothing can both be and not be,” and ‘‘ Twice two 1s four,” 
there 1s nothing absolute at all The truth of these assertions 1s 
determined entuely by the arbitrary paris of the meanings of 
their terms Muss Jones says ‘‘If definitions were purely 
arbitrary, as Mr Dixon holds, what would prevent my saying 
that Four (1+1+1) means twice two (r+%)+(1+1)?” Pre- 
cisely , this 1s exactly the point There would be nothingeat ail 
to prevenizt Boole actually did this very thing, as his law of 
indices in his mathematical analysis of logic According to 
hos law attit: = altty+G+y 

There remain one ortwo minor points to be answered As 
to induction, I think Miss Jones’s view 1s substantially the same 

* as mne Of course it 1s possible tÔ set out an inductive 
generalization in a syllogistic form as Miss Jopes does , only the 
whole of the induction is then contamed ın the assumption of 
the major premiss—the syllogism ttself 1s in no sense inductive 

If Miss Jopes thinks the truth of the formula (a+b) = 
a@+2ab6+0" 1s deduced by generalization from a single concrete 
instance, how does she explain the factghat sometimes (a +ò)? =0, 
as in @rassmann’s ‘‘ Aeussere Multiphcation,” and sometimes 
(a-+6)?=a+6, as m Boole’s logic? 

I see nothing to differ from in the paragraph about S and P, 
except perhaps that if I define such a term as ‘‘metal” by 
denotation 1 do zot say ‘This and all other things like it in 
certain respects” are fetal That would be mixing up denota- 
tion andeonrftation in one definition I say only ‘* This, and 
this, and this, are metal ” 

The explanation of the point about the mathematical truths is 
simply that I do not consider the assertion “Two straight 
lines cannot inclose a space” as a mathematical truth at all, if 
‘straigift line” 1s defined by denotation I certainly believe it 
to be true, but its truth 1s get of the same nature as that of the 
assertion ‘f Twice two 1s four,” or even ‘‘ Cogito, ergo siwn ” 1t 18 
neither a truism nor a necessary truth, in my senses of those 
terms, but can only be established by induction 

e Epwarp T Drxon 
Trinity College,*Cambridge, February 19 
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The Value of Usgless Studies 


IT 1s rather surprising that Peof Ayrtogesfogld mdulge in 
covert sneers at Universities for devoting themselves to useless 
studies It certainly ill ‘becomes, one whose life 1s bound up 
with electrical science, which 1s of such” feceht rowth, that 
novody can pretend to forget how ıt owes tg origin fo those who 
studied ıt while useless If Universities do not study useless 
subjects, who will? Once a subject becomes useful, 1t may very. 
well be left to schools and technical colleges, to pgtenmt-mongers, 
and the trade Mr Bury ıs, on the other hand, mistakeg im 
two respects That a subject ıs useless is hardly worth con- 
sidering as a recommendation for tts being made comzpetlsory on 
students There are too many useless subjects forthat The 


great objection to compulsory Greek 1s that it 1s the principal * 
stumbling-stone in the way of any literature being studied Byyeae 


ordinary University students The Bible produced very little 
effect until ıt was read ın translations , and the dangewof a pagan 
revival, 1f ancient literature were studied without the obatruction® 
of difficult languages, 1s the best reason foi msistfhg on these 
languages in a Christian University The second mistake of 
Mr Bury is that it is any part of the busmess of a Universtiy to 
teach Universities should certainly give facilities for students 
to learn tis the business of the students to learn If they 
are so ull prepared that they have not acquired the art of learfl- 
ing, they should go to a college or $chool or private teachers, 
and get taught , for teaching is the business of these instfutions 
and persons The business of Universities 1s to advance culture 
and hnowledge, and to affoid students an opportunity of learn- 
ing how to do this Prof Ayrton, by omission rather than bp 
commission, seems utterly unable to appreciate fhe value of 
literdture for its own sake How can all this fierce toil he 
extolg so justly advance a lot of savages ? o 

Gro Fras FITZGERALD, © 

Trinity College, Dublin, February 13.» 
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"° The Nickel Heat Engine oe Š 


IN tiyıng Mr Smith’s experiment on the rotation of nickel 
(NATURE, January 28, p 294), I find my disk has more 
complex action 

It will be remembered that the nickel 1s mounted on a vertical , 
axis, and has the poles of an electro-magnet put near twq points, 
A and B, 90° apart 
suppose heat 1s applied to A 

I find that at first the disk moves in the direction ACB with 
a hesitating, uneven motiog, it revolves s@veral times, and 
almost develops mto a steady rotation, when ıt beats back, 
oscillates for a while, and goes off with a brisk even spin inthe 
direcuon BCA After about two minutes this fails, and a 
new start 1» attempted the opposite waysbut there is little mofe 
movement, until time has been given for cooling 

It makes no difference at which pole the heat 1s applied 
The disk 1s 50 mm diameter, rather less than I mm thick, and 
1s covered with lamp-black W B CROFT 

Winchester College, February 12 pt 
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THE GNIVERSITY Qe TOMTOM m 


| PROBABLY before this letter 1s in type the Charter 


of thes Albert, 01, as 1815 now to be called, the 
Gresham, University, will have been preséfted to Par- 
yament What will be its ultimate fate remains to ‘be 
seen But I have sat through a long might’s debate in 
the House of Commons to see a Government turned out 
in the small hours of the morning on a University 
question 
will raise an issue of that importance But I think that 
the Government may not be unmindful ‘of past history, 
and, in what is probably the last sessfon of a moribund 
Parliament, may not be willing to pusg very vigorously 
what 1s perhaps the crudest scheme of University organiza- 


tion which has gver been proposed in this country . 


Before Parament takes soeserious a step as founding ° 
a new educational institution, the question may fairly be 
asked, On what ground ıs it necessary? Everyone 
knows that we have a University in London which is a 
State institution , and one may not unreasonably inquire, 
s 


I do not suppose that the proposed Cha : 


Let C be any pomt ın the larger arc, and ° a « 
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+ In what respects 1s it inadequate to its duties ; and, 1f so, 
why cannot ts defects be remedied’ without beginning 
the work all dyer “¢ain ? 

To neith®? inquiry has, ıt seems tp me, any very satıs- 
factory reply atı present beef given The reason perhaps 
1s that beside the ostensible reason$ for the Charter which 
are put forward, tRere are others m the background 
. which are lesseconvéniently avowable, and which there- 
fore it 1s agything but easy to meet 

«Of the former, the most important ıs that the existing 
Universrty goes not teach ‘This ıs an undoubted fact 
. If however, it were provided with a body of Professors, 
as has often been suggested, ıt might teach just as much 

‘as Oxford and Cambridge do That defect 1s clearly, 
. Nai, not’irremediable But, on a little further investiga- 

tion, ıt turns out spat something more than teaching 1s 

meant What is desired ıs that the teachers shall also 
have the control of the examinations What 1s wanted 
1s to mtroduce into London the teacher examination 
system, which ıs said to be the distinctive feature of 
Universities in Germany To quote an able article in 
the Standard of January 19 — 

There mist be a Tegching University in order that 
the teachers might control the studies, and the degrees 
be a r&cogmition not of mere knowledge (which might 
o1 might not be superficial), but of sound intellectual 
training ” 

‘Now, I have discussed this position at some length in 
the pages of NATURE, and I need not repeat what I 
have aireasly said But it may be pointed out thgt, 
thpugh the teaches-examiner system once obtained to 
some extent in the British Isles, it has almost entirely 
been abandoned As Lord Sherbrooke used to remark, 
* Teacheys no longer sample their own goods ” Fheir domg 

sð led, I think ıt cannot be doubted, to serious abuses, 


. 
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University studies, they like,:o get something tangible as” 
a result, and in a degree at Burlington Gardens they 
undoubtedly do get something the value of which is 
generally aecepted e A e 

The complant comes, however, from the teachers , 
and this notin the provinces, but in Londogalone Their 
case was put before the Commission by Prof Lankester 
in a very striking and able wfy do not goubt that his 
evidence has producéd ea very powerful effegt But 
having studied it, I am bound to say that, having 
been a graduate, an examiner, and a member of the 
Senate of the University, I cannot a€cept all he says as 
giving a faw account bf the inner working of the 
system The burden of his complaint is ethat the 
teacher 1s unreasonably fettered in giving the best and 
most modern kthd of teaching by the restrictions imposed 
upon ıt by the University In so far as there 1s ground 
for the complaint? I think ıt admits of remedy But I 
cannot refrain from remarking that the provincial teachers 
who send candidates to the London examinations—and 
who, I suppose, are not, on the average, less competent 
and enthusiastic than their London colleagues—do not, as 
far as I can ascertain, in any way sympathize with their 
complaints On the other hand, Prof Lankester was for 
ten years an examiner in the University, and when he 
last left office I am much mustaken if he had not suc- 
ceede@ in moulding the curriculum in his subject prac- 
tically into entire accordance with his own views And 
even under the system as it exists I observe in his evidence 
that he admitted to Sir Wilham Thomson, that “ a teacher 
may, with judiciousness, of course, and common-sense in 
his teaching, teach the best that he knows” 

I cannot keep feeling, then, that in the outcry raised by 
some of the London teachers there is something a httle 
unreal The existing system neither works so badly, nor 
18 it in itself so bad, as it 1s represented to be 

The Privy Council, however, appears to have thought 
differently, and has set itself to the task of creating a 


Ne, 


ewndergraduates, but they deliberately abandoned this * Teaching University for London And this 1s what Parla- 


L 
the possible nature of which ıs sufficiently obvious 
Even nthe Enghsh Universities, some of the Colleges, 
practically had the entire control of the education of their 
exclusive privilege, and handed over the busimess of test- 
~*~ ° ing the performance of their pupils to their respective 


~ Universities, m other words, they intrusted the business 
of sampling their goods to those who had nothing to do 
«with ther manufacture The Séotch Universities most 
closely approximated to the German system , but here, 
again, external examiners have been introduced, who 
undoubtedly were intewed to act as a check upon the 
Professors and their teaching 
It can thus, I think} be shown to demonstration that 
the system which obtains in Burlington Gardens 1s not 
really so anomalous as it is made to appear The 
teacher-exammner cry 15, then of the nature of a reaction , 
and though to a certain extent I am not without sympathy 
with it, I am not sure that, on the whole, it is not a mis- 
Chic vous aeteierd ee = e 
Now, when a great institution hke the Usfversity of 
Lonéon‘is attacked, one attaches naturally some impoit- 
ance to the quarter from which the attack comes I quite 
admit that the Uniyersity. perhaps from an excessive sense 
of its own dignity, has rather allowed the case against it 
to go by default, and has done little in its own defence 
. But the world outside may judge for itself I am pre- 
«spared to contend that there 1s no ¢xamining body ım the 
Jald which does its work in a more efficient and con- 
® scientious way Iks examination rooms are crowded , ıt 
i commands the serviees as examiners of the most dis- 
tinguished teacherg of the country, and whether in 
science, law, or medicine, amongst those who have suc- 
cessfully submitted to its ordeals are to ge found the 
names of some of the most digtinguished men®f the tıme 


- 


would not come from either the students or the public 


satisfied When parents allow their sons to embark in 
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It seems clear, then, that the attack on the University | I understand it, 1s the close personal contact of teacher 


ment ıs asked to sanction The fatal objection to the* 
scheme 1s that the title is a misnomer, the proposed 
University 1s,as I have already pointed out in NATURE, in 
effect, no more a Teaching University than the existing 
institution 

It is perfectly clear that by a Teaching University is 
meant, by those who understand what they are talking 
about, 2 University of the German type, governed and 
administered throughout by she professorial body If I 
understand his views, this 1s the solution of the difficulty 
which Prof Karl Pearson desires I am far from saying 
that I am opposed to the establishment of such an insti- 
tution It would certamly be an interesting experiment, 
and it might be a great success It might be created out 
of University College standing alone , and for my own 
part I have always wondered that that distinguished place 
of study has never sought such a transform&tion It 
would, of course, require a profound reconstruction of its 
constitution, and the total e'immation of what maye be 

ecalled the lay element in its government Or it might 
be effected, though with more difficulty, 1f niversity and 
King’s Colleges could be induced to fuse Prof Lankester 
contemplated such a possibility, but it is probably as 
hopeless as to try to get anything but an emulsjon gut of 
oil and water, 

The organization of such a Teaching University 1s not 
Without its drawbacks, and I am not at all sure ethat 
London would be the best seat for one The system 1s 
only a success in Germany because Universities are*very 
numerous, and the number of studente in each for the 
most part pot very large The ess€nce of the system, as 

= 


and student Each gets saturated, so to speak, with the 


or thinks he does, all that the pupil has ‘acquired, an 


It can hardly be doubted that the latter rs more thah | other, at the end of the curriculum the Professor ieee 
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gives him his degree accordingly I paint the picture in 
its most attractive colours And for pupils of a certain 
type | beheve the system to be excellent But for the 
large majority Iam not so sure, and I think that under 
such a system a little independent examufation would 
often act as g. considerable surprise both to teach@ér and 
*taught 7 ‘ 

It seems ip me thag the* fact 1 often lost sight of that 
educatien in all its forms 1s rather’a tedious business 
What the teacher has to deal with are not merely the 
enthusiastic few who march with joy alongside their 
mstructor, and scd@cely see the obstacles that bestrew 
the path, but the large masgsheaded at the best with 
stolid industry ın front, to tail off with imcorrigible 
straggling behind Here the discipline of the examina- 
tion-room, backed by parental wrath at failure, seems to 
me well-nigh indispensable Even ın guch cases as these, 
no doubt personal contact with the teacher can do much, 
but then the classes must be small The limit is soon 
reached when the individual powers of the teacher, how- 
evel energetic, are reduced to a vanishing quantity I 
have found myself that in a class of forty I reached the 
extreme limit on which I could hope to produce any 
effective direct impression Frankly, I do not believe 
that for large classes, such as might be expected in 
London, the teacher-examiner system has any merit at 
all I think myself that, if the teacher direats and 
organizes the teaching to the best of his powers, he may, 
with distinct advantage, leave the testing of the results 
to other hands I know that this 1s what I should prefer 
myself, and I speak with the experience of a man who 
has spent, and not wholly without success, some of the 
happiest years of his hfe in the work of teaching 

But I certamly agree that the teacher should have 
something to say in the business of examming He 
does, in London, already have a good deal to say as a 
matter of fact, but very indirectly I would remedy this 
by giving all teachers of University rank a definite status 
in the University © 

The bare statement of the fact that the University of 
London is merely an examining body does very made- 
quate justice to the work it has accomplished It has 
undoubtedly stimulated and disciplined the studies of 
vast numbers of persons whom the older Universities 
would never have touched And it has reacted on the 
teaching given in London and elsewhere by insisting on 
a progressively high standard The educational influence 
has been consequently far-yeaching, and in my judgment 
not small This is effected by the schedules or syllabuses 
which are prescribed by the Senate and from time to time 
are varied as the progress of instruction ım each subject 
makes change desirable It ıs notorious that by this 
means the University of London thas compelled the 
teaching bodies which send it candidates to develop the 
efficiency of their methods of instruction 

I am Quite prepared to admit that ın theory the 
machinery by which this resyt is brought about 1s tot 
pewect But in practice, hke so much else in this 
country, 1t works tolerably well In some of the evidence 
given before the Commission it 1s almost imphed that the 
Senate draws up the schedules itself But, having been 
both an examiner and a member of the Senate, I know 
som@thing of the process Generally speaking, it 1s 
something like this An examiner finds that an existing 
schedule is scarcely in touch with the best current teach- 
inge He communicates his opinion to the Senate, and 
suggests alterations The Senate generally calls to its 
assistance one or more of the past examiners in the 
subject, and alsd apy persons of acknowledged com- 
petence whose judgment will probably leadethem to a 
eright decision The result is that, if the alterations pro- 
posed by the examiner are found to meet with general 
#@pprdval, they are adopted In time the process is 

repeated, and probably no year eve. passes without 
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something of the kind being done Practically, the work 
1s well done, and the genera] esteem in whjch the degrees 
given at Burlington Gardens are held appegrs to me a 
toler@ble proof of tle fact 

It 1s evident that what I have*desctibed is accom- 
plished by what may be called segni-offichl means I 
should prefer myself to have ıt done by a more definite 
organization If Faculties were con®tituted in the 
University, the most experienced teachars might’ meet 
to settle the schedules in the best possible way .«E%en 
then some would probably not be wholly satished , but 
they would have at least the opportunity of ‘explainmg 
their views to their fellow-teachers, and, if reasonable, 


1t is improbable that they would not meet with SO Saar 


recognition 

Another very important result weuld flaw from the 
organization of the Faculties One of the absurdest things 
about the proposed Charter ıs that, apart from medicine, 
except University and King’s Colleges, it ignores the 
existence of any other educational institutions which * 
either at present exist, or are certain hereafter to be 
created, for the educational needs of so wast a city as 
London A great evil at the present time 1s the isolation 
of such institutions They do not recognize each other’s 


existence or work in any way in conjunction If their ` 


teachers, under the @gzs of the central University, could be 
brought together to confer on educational matters, ıt gan 
haidly be doubted that mstruction in London would be 
better organized, gaps filled up, and wasteful overlapping ° 
abviated All this might be done withoufParfy inter- 
ference with the autonomy of the s&parate ufstitutioms, 
and by men exchanging ideas 1» conference and dis- . 
cussion . . 
There fs’one point on which the new Chæ@teæ hasbeen 
attacked with which I do not in any way sympathize 
The inclusion of King’s College in the proposed Unuver- 
sity 1s objected to on the ground of its being a denomi- 
national institution But in Australa and Canada the 


A 


association of denominational Colleges with the Univera , 
ties 1s found a simple and effective solution of difficulties So 


which for a long time will probably be insuperable in any 
other way One of the most interesting things in the 
history of English Unwersities in modern times has been 
the removal to them of Nonconformist Colleges Fot 
my part, I can see no possible objection to their being 
admitted ultimately to full University privileges If, the 
new University is to be accepted" is idle to object to the 
admission of King’s College, or tq demand that it should 
abandon its characteristic features as the price o 
admission : 
To sum up the position The present University is 
denounced because ıt fetters the teaching And is not mn 
touch wth it this turns out to be rather a matter of form 
than of fact ¿To remedy this anew Examining University 
1s to be greated, on mmh thesam z already 
existing, which ın its turn ıs to be allowed to go on 
exactly @s before Surel, in the whole history oF the 
reform of institutions, nothingeso futile wis ever proposed 
The real academic need of Londonsis left perfectly un- 
touched This is the organization of the ughe: University 
teaching I am moreand more convinced that a distinction 
ought to be drawn between what®may be called ante- 
graduate and post-graduate study The former, leading" 
up to the ordinary Bachelor’s degree, may very properly 
be left to the Colleges More than thi, without a vast m- 
crease of endowment and staff, I d8 not see how they can 
accomplish I regard a student who has taken his 
Bachelor’s degree as having learnt the technical language 
of his study e He may then, ın a considerable number ef 
cases, devote himself to osiginal inquiry And this the * 
Unversity of London encourages him to do, as examina- » 
tjon is no longer compulsory for the Doctorate Itemay 
be, and ın fact is, obtamed by original work embodied in 
a thesis | I confess I should lıke to see the University of 
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: Longlon prewded ‘wth a body of superior Professors, who | are not*quite so sleepy as they were , but the contwast be- 
would net merely add to xs distifiction by theft own | tween the (vo rival institutions fs morethan melancholy 
a æ labours and public instruction, but would guide the | That Gresham College gan nowadays clothe its dry bones 
 studieseand fesearckes of the young graduates Withthe | and five is morg than doubtful It 1s, no doubt, only tog 
right men for Professors, and such picked students as the | glad to undertake the “ teachgng” department of the new 
F vast area of Ldhdon would supply, I do not doubt that | University, which, proposes to carry on #s examining a? 


the reputatfoneot the University of London would at no 

diStant date rival tl at of any in the world I hope Prof 

Karl Pearson will forgive me if I appropriate in this 

cénnectioh a portion of his letter in the Academy of 

December 19 — 

The professorships ought to be the best in England, 
and the chief posts, at any rate, might remain in the gift 
of the Crown $ the #aboratouies and libraries ought to be 
the best equipped in the Kingdom, and the University 
ought to draw students and investigators, not only from 
the five millions of London, but from the Greate: Britain 

“over the seas Such a University would not only be able 
to retain in London men like Burdon-Sanderson, Seeley, 

Gagdiner, Syévester, and Lankester, but ıt would bring 

others there ” ® 

Withghe main idea expressed in these words with so 
much enthusiasm I most heartily agiee But I think 
those understand their countrymen and the possibilities 
ofsthings best who would use, as I would, the existing 

, University asa foundation It has deserved well of the 
State, ıt has done its appointed work ın the past well 
instead “of*abusin it, we should strive to remove fts 
defects, afid give 1t higher work to do 

Two possible objections to my proposition may be con- 
. “esidered It may be said that such professorships are not 
wanted 1L@ndon because such professorial teaching is 
supplied by Oxford and Cambridge My reply 1s, that 
only a srgall portion of the population pass through those 
Universities, and London would draw from a much larger § 
field Again, ıt may be objected that the Professors of 
. ne existing teaching institutions in Londen would object 

. «tò the creation of posts of a superior grade On the other 
hand, such posts might stimulate ambition , they would 
be the prizes of thg academic career To object to them 
seems to me as reasonable as fer a stuff-gownsman to 
object to the existence of judges, or for a curate to that 
of bishops 

The depletion of London of its most distinguished 
teachers, which contmtfily goes on, 1s a real loss to its 
intellectual life Dı Rollinger says — 

“The force which moves the world, that which brings 
ón the important crises in the history of mankind, ıs not 
to be found in material interests and passions, but in the 
great ideas which it is the*business of Universities to 
work out ” e 

Why Soe iL! places in the world, dismiss 
from its St, as it has long"C6ntinued to elo, those 
whose gift 1t1s to open up most successfully new territory 
im the unknown,world of knowledge? Yet the depletion 
goes on Not one of the five officers of the Royal Society 
is at the moment*resident in London The President 
attends its meetinks from Glasgow, and the Senior 
Secretary from Cambridge 
_~ [must say a word about Gresham College The pro- 
æ wooters of the Albert University, Whose untirmg energy 
a would be invaluable in a better cause, have, no doubt, 

done a clever thing,in securing the adhesion of this 

obsolete institution to their scheme Years ago I at- 
tended one of the p@lections with two friends The Dean 
of Manchester favoured, very unwillingly, an audience 

. Composed of ourselves and a few casual passers-by, 

whipped in apparently by the btadle, with a demonstration 

? of Euchd I 47,1n the Latin tongue Yet the institution 

whitch had descended to this mere husk of formality had 

once, if tradition 1s to be believed, been one of the most 
famous seats of learning in the world, and Francis I 1s 
said, m gmulation of it, to have founded the Collège de® 

France in Paris I believe the present Gresham Professors | 
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A PRELIMINARY STATEMENT, OF AN IN- 
VESTIGATION OF THE DATES OF SOME 
OF THE GREEK TEMPLES AS DERIVED 
FROM THEIR ORIENTATION?! 


M? LOCKYER has made out I think qute satıs- 
factorily that the Egyptian temples were so 
oriented that the rising ar setting of some conspicuous 
star on or near the axis of the temple, and visible from 
the adytum, would give warning of sunrise, and he 
applied to me for particulers of Greek temples for the 
purpose of seeing if there was any analogy, and the com 
parison appeared to promise a favourable result Mr 
Lockyer had found, before he had proceeded fai in these 
studie@, that he had been anticipated to a considerable 
extent by Herr Nissen, of Bonn, who has published 
several articles on the subject in the Rhernısches 
Museum of Philologie, anc has brought within his scope 
both the Egyptian and tne Greek temples There 1s 
room, however, in the mauiry for a distinct work on the 
Greek temples, and espezally with the help of more 
exact measurements of the orientation angles than Herr 
Nissen has made use of , as he appears to have contented ' 
himself with magnetic bearings—which are hable to 
considerable local vanations, which are sufficient in an 


enquiry like the present to vitiate many of the conclusions 


that may be founded on such measurements—and there 1s | 
a want of recognition of the influence of an elevated 
horizon I had taken, in several instances, astronomic 
observations with a view to the more exact orientation of 
different temples, but something more 1s wanted even in 
the case of most of these—aamely, the apparent altitudes 
of the mountains in the directions of the axes of the 
templese I wish also to add that, but for Mr Lockyer’s 
suggestion, I should probably not have carried the inqury 
further than I already had dome 

The great value of the inquiry lies in this that it 
offers a means of determining, within tolerably close 
hmuts, the date of the foundation of a temple—not, 
perhaps, in most cases (aithough m some I believe it 
does) of the very ‘structure which we now see, but of 
an earher foundation on the same site The key to 
the chronology lies in the movement of the gtars with 
reference to the local horizon, owing to what 1s called the 
precession of the equinoxeg The object the ancients had 
m using the stars was to employ their rising and setting 
as a clock to give warning of the sunrise, so that on the 
special feast days the priests should haveetimely notice 
for preparing the sacrifice or ceremonial, whatever ıt may 
have been 


« 
t‘ Spectans orientia solis e 
Lumina 72¢e cavis undam de flumine palmis 
Sustulit,” &c 


The inquiry, even inits present state, 15 sufficiertt to 
establish a very high probability that the principle js a 


true one There is nothing vague aboutit It has to be 
kept within very severe linnts, and èt holds good never- 
theless ° 


No stars can be accepted except from among the” 
brightest, unless conspicuous star groups may have, been 
used instead Again, of single stars, only euch can haves 
been used for orientation m Greek temples which during 

1 Being the substance of ,a paper tgad to the Society of Antiquan& on 
February 18, 1892 4 
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a perwd not incompatible with reasonable arehæology 
rose or set very tear the line of the sun’s cofrse at some 
period of the year, and a furthe,, restriction is this, that 
the rising or eetting, must be just so fay in advance of 
sunrise as to enable the sgar to be seen from the adytum 
of the temple, and, atethe same time,not preceding it by 
any longer interval than is necessary 

If, m addition to this, we find, as 1s frequently the case 
in the Egyptian tergples, and 1s, not without parallel in 
Greece, that as the star to whoge point of rising or setting 
the axis of a temple was first aifaed worked away from 1ts 
then posftion by drecesston, either the doorway of the 
temple was altered, or a new temple founded alongside, so 
as to retain the desired observation , and in every case of 
such new temple being so built it 1s foand to have followed 
the same cult as the original, if, in addition to this, in 
different provinces temples are found of which the cult 1s 
known, and which are so planned as to be able to use the 
same star—with such decided differences of orientation, 
however, as were prescribed by latitude and the local 
circumstances of the surrounding heights—we obtain a 
further strong corroboration, and one that will in many 
cases be sufficient to determine the cult, where this has 
not been otherwise pointed out 

One further step requires to be taken to occi€py the 
ground with perfect confidence—viz to inquire what 
analogy 1s there between the days of the month when 
the sun would rise ushered in, as it may be said, by the 
temple’s peculiar star, and the days of the festivals as 
derived from historical sources In this comparison we 
must not expect a comcidence on every point 

The date of the temple foundation in many cases 1s 
pre-Homeric, whilst the basis of the historical account 
of the date of the feast 1s probably post-Persic There 
may have been an interval of nearly 1000 years between 
the two, so that there 1s room for changes Again, owing, 

tO their double system of reckoning months and years, 

considerable variation in the dates given by Mommsen, 
whose authority I mainly follow, is quite possible, and 
besides this, in some of the cases given below, the orienta- 
tion day, if I may so call it, may be in fault one or 
possibly two days for want of the exact particulars of the 
site to which I have made allusion 

Firstly, speaking of Attic feasts, the great témple at 
Eleusis 1s an example very much to the point The star 
which seems to have d@termined the orientation 1s 
Sirius, shining as it rose at midmght along the axis of 
the temple on September 14 The Eleusinian mysteries 
are stated to have commenced onsthe 16th of that month 
In this case the sun was not looked for , the weird light 
of the star reflected from some combrhation of jewels was 
more likely to have been suited to the mysteries, It 1s 
perhaps lęss likely that this ceremony would have been 


changed than ın most of the other cases. - 


lesser Panathenaia,, 
dated August 13-14 


A feast to Minerva and Vul- 
can 1s dated October 30 


The axis of the older Erechtheum 
had the central star of the fine | The 
constellation Aquarius setting 
heliacally on August 9 

Warning of the sunrise at Su- 
nium was giver by the setting 
A ahe Pleiades on October 20 

The star e Arietis rose hehacally 
to the older Olympieium at Ton eent. Olympia 15 aree 
Athens, April 2, more than lat ave ee pry goan 
1000 years BC 

The temple of Diana Brauronia 
onthe Acropolisef Athensagreed vhs ce pan ean ae 
with the rising of Adfarmus (the | 9t#te¢ #ebruary2r —N B 
central star ¢ Aquarn in par- 
ucular) on February 21 at the | 
preyimed date of its foundation 


A temple of Diana was in 
close connection with the 
great temple at Eleusis 
In the earliest times, as already explained, the stars 
weg used as the only available clocks, but probably by 
„the end of the sixth century,ewhether by the discovery of 
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the behaviour of the stars or by the ifveation of the 
water®clock (which $ recorded to have been used to some 


extent ın the fifth century), or other afpréximate means of a 
measuring time, the dependence onethe stars alone had ~, 


ceased, and the later temples, 19 Greece at any rate, 
appear to have been built without any ref€rence to these 
At Athens this apples to the existingeor*new Erech- 
theum,the Theseum and the temple of Nike Apteyos, which 
temples do not seem to have been built parallel to any old 
foundations The old foundations under the Erechthefim 
have a very different angle The sunrise, however, was 
considered in these just as much as before, for ow 


the artistic instinct of the Greeks, they seem ARE 


to have secured for their principal festivals the fine effect 
of the first sunbeam on the statue , but as all the temples, 
whether old or new, admitted of two axial’coincidences 
with the sunrise—one which might have a clock star (as 
it may be called) to announce the dawn, the other,” 
except by rare accident, having none, the desired effect 
would have been attamed on both occaseons whenethe 
sun had the same declination e 

It willbe obvious that if the axis of a temple in any latitude 


had been directed due east (the horizon also being level), 7 


the rising sun would coincide with it at both the spring 
and autumn equinoses Sumularly every other amplitude 
would have two solar coincidences (provided that 1s, in | 
accordance with what has just been stated, the axis fell 
within the solstitial limits) When it had Beech found 
that the precessional movement had taken away the sar 
from the dnection of the axis, there would have been no . 


reason for preferring one of these solar ceincidences toe * 


the other, and the feast could have been®siffted to, a 
different date 1f it had been thought more convenient 
It would appear that something of this sort pay have 
taken place at Athens, for we find on the Acropolis the 
Archaic temple, which seems to have been imtended 
originally for e vernal festival, offering its axis to th®™ 
autumnal sunrise on the very day of the great Pafi- . 
athenaia in August 

The Chryselephantine statue of the, Parthenon, which 
temple followed on the same lines as the earlier Heca- 
tompedon (originally founded to follow the nsing of thé 
Pleiades after that constellation had deserted the Archaic 
temple alongside), was hghted up by the sunrise on, the 
feast to the same goddess August, the Synzcta, 
instead of some spring festival, for which both these 
temples seem at first to have been founded 

The temple at Sunium, already quoted for its October 
star-heralded festival to Minerva, was oriented also 
axially to the sun on Felfruary 21, the “feast of the 
lesser mysteries 

Of temple of later foun da N Simak pave the following 
for whicheno suitabléSrats"can be found = 

The Erechtheum, its sun axis days are March 2 and 
Septemlfer 4, the latter bing the date gf the Mzceéerza, 
the special festival of that temple, supposed to record 
the celebrated contest between Mintrva and Neptune, 
considered to have been on September 3. Another 
instance 1s the Theseum 

The Thesea are put down for Oct8ber 8-9 The sun- 


rise theory points out either March 7 or October 7° a 


Does not this fact restore the disputed title of Theseus to 
this temple? ° 
There cannot be so much knowh 
in the other provinces 
The Olympic games were held, according to most 
authorities, 00n after midsummer, but by others in tHe, 
autumn I quote on Nisseft’s authority the following — 


respecting the feasts 
® 


» 
420 B C, Sept 14 


412 BC, Sept 12 
416B C, Aug 3I ; 7 


408 BC, Sept 2 


The heliacal rising of the star Spica (a Virginis) seems 


*to belong to the Heræum, and indicates Septemper 15 


The Isthmian games took place either in May or 
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2 August, ac ràng’ fo the Ofympiad 
temple at 
a those months, bat te only oné of them (that of May) ıs a 
» star apħiicab®e A i 
Further confirmation of the truth of this general 
= theory—ndmelyg that fhe amplitudes of stars determined 
the orientateons of temples—lies in the fact that in the 
ney majority of instances, at any rate, the same star belongs 
o tothe sathe cult Iam satisfied that this can be estab- 
lished for the Egyptian temples In Greece we find the 
. = folfowing 
~ oy aoe star a Arietis 1s the brightest star of the first sign 
ofthe Zodiac, and would therefore be peculiarly appro- 
priate to a temple of Jupiter The hehacal rising of this 
star agregs both with the Olympieium at Athens and 
e that at Olympia There is a considerable difference ın 
the deviation of the axes of these two temples from the 


i) 
l 
The axıs of the | 
orinth coincides with the sunrise oneboth 


The Pleiades are common, to the following temples of 
Minerva," viz, the Archaic temple, on the Acropolia, the 
Hecatompedon, and Sunum Inthe tw@ former it 1s the 
r sing,sthe latter the setteng star 

a Virginis or spica must have been supposed,.to be 
sacred to Juno Ihe Hereeum@t Olympia agrees exactly 
with this view, and the e\rgive Heræum can®be referred 
to no other, but, as the foundations of the® earlier 
Heræum are not now visible, the exactness of the co- 
incidence cannot be thosoughly established without re- 
excavating pait of the sitee [here is nothing, however, 
1sconsistent to this view 1h what ıs known about it The 
nomenclature of the temple of Juno at Girgentř rests on 
a rather weak bastorical basis, but Spica entirely sup- 
ports it 

There must have*been something in common between 
tne temples at Corinth, Ægına, and Nemea The two 


























® ‘true east, but this 1s exactly accounted foi by greater | last, at any rate, are 1eputed temples of Jupiter, and I 
apparent a'titude of Hymettus over the distant Mount ! have reason to think that also the Temple of Jupiter at 
» Phajoe é Girgenti agrees with the same star--namely, Antares 
ð Approximate dates derived from the orzentation of Grech temples 
Year of Star r sing 
e p S Name of temple Place Month and diy foundation or No 
° . i Be setting 
>. ‘ | 
A j Archaic temple of Minerva . Athens April 20 1495 R I 
PRuades (y Tauri) ° | ’ Hecatompedon temple of Minerva Athens April 25 1120 R t2 
. mi Temple of Minerva Sumum Sumum October 20 1125 S | 3 
r 7 edinus * Temple of Ceres, Eleusis (for midnight 
° s.a mysteries) °. Eleusis September 14 1380 I R 4 
a Fémalhaut {a Pisos i { 
Australis) The same for sunrise Eleusis November 18 1350 S 5 
, bg | ( lhe Hereeum, Olympia 2 Olympia September 15 1300 R 6 
apea, ze a Virginis The Heræum, Argos Argos ! February { ee } S 7 
x . ‘Lhe Heræum, Girgenti y Sely September 15 1180 R 8 
ka | f Jupiter Olympius, Athens {temple at- , | 
8- « Anietis tributed to Deucalion | Athens , Aprl r 1135 R i9 
3 } | Jupiter Olympius, Olympia | Olympia ; April 3 760 K 10 
: { Temple at gorinth Corinth | May 1 700 S I 
‘Antares (a Scorpn) Jupiter Panhellenius, Afgina gina May 6 670 S 12 
Nemea, Temple of Jupiter Nemea similar toltwo last S 13 
R x olde! ee at Epidaurus (he | daud Jui ' 7 
q~ Hiero Epidaurus uly 29 ! 1270 14 
Aquarms (¢ Aquar) Older Erechtheum, Athens Athens August 9 920 S 15 
' Diana Biauromia Athens ! February 21 © 750 R 16 
ə Corvi (?) » | Temple of Themis, Rhamnus Rhamnus ; September about 1150 R 17 
Temple of Nemesis, Rhamnus Rhamnus September 780 R 18 


. The Theseum ° 
Le new Erechtheum e i 
| The tem Wingless Yctory 


eo. 
.— 
. . e 


The above table of approximate results, which I have 
put together, must for the most part be considered pre- 
liminary, and subjett to amendment when further partı- 

culars have been ascertained, which I am im hopes of 
being able to obtain*in the course of the present season 

Ne» Nevertheless, I do not think that as respects the examples 
« mentioned in Nos, 1, 2, 9, 12, and 16, there will be much 
need of alteration, as of these I am already in possession, 
though not of all, yet of the most important measure- 
ments Of the remainder I do not feel so confident, but 
there is still a good deal that can be pointed out in 

. igspect to some of them which 15 consistent with his- 

torical and architectuial archeology 

Olympia must have been a sacred spot long before 

. the? Olympiads began to be dated, and the Heraeym 
there appears to be the most archaic temple structure 

that exists in Greece The date suggested by the orienta- 

tion, 1390 BC. does not seem unreasonable ° . 
Then we come to the establishment of the Olympiads, 
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Lempls of later foundation for whack no hehacal star has been founa 





Athens , 
Athens 
Athens 
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which began 776 years Bic Compare the date of,the 


p great Temple of Jupiter derived from its orientation, 


6c 
The temple at Corinth was thought by archeologists 
of the past generation to date from about the middle of 
the seventh century BC The date I gét from its orienta- 
tion 1s 700 e 

The temple at A%gina, it 1s evident from its archi- 
tecture, 1s somewhat later than that at Cormth a the 
Olympian Jupiter Thatis also the orientation view of 
the case At the same time, I think that the interval 
between Nos 11 and 12 ought to beemoie than thirty 
years Igather expect that more act measurements at 
Cormth will throw back somewhat the date of thag 
example Want of clear weather obliged me to be 
content with magnetic bearings at Corinth, and these 
may easily be at fault as much as 1° * e 


e 
° F C PenroSs 


* continuation of thé subjeçt treated of by him last year 


* deposits of the south-east of England began to be laid 
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VOLCANIC ACTION IN THE BRITISH ISLES 


At the anniversary ðf the Geological Sdfiety, held on 
the roth inst, the retiring President, Sir Archibald 
Geikie, gave the annual address, which was devoted to a 


He now dealt with the history of volcanic action in this | 
country from the close of the “Silurian period up to older 
Tertiary time The remarkable volcanic outbursts that 
took place ın the gyeat lakes ofthe Lower Old Red Sand- 
stone were first described [rom different vents over 
central Scotland, piles of lava and tuff, much thicker than 
the height of Vesuvius, were accumulated, and their re- 
mains now form the most conspicuous kill-ranges of that 
district It was shown how the subterranean activity 
gradually lessened and died out, witheonly a slight revival 
in the far north during the time of the Upper Old Red | 
Sandstone, and how it broke out again with great vigour 
at the beginning of the Carboniferous period Sur Aichi- 
bald pointed out that the Carboniferous volcanoes belonged 
to two distinct types and two separate epochs of eruption 
The earlier series produced extensive submarine lava- 
sheets, the remains of which now rise as broad terraced ! 
plateaux over parts of the lowlands of Scotland The 
later series manifested itself chiefly ın the formation of 
numerous cones of ashes, like the puys of Alfvergne, 
which were dotted over the lagoons and shallow seas in 
central Scotland, Derbyshire, Devonshire, and the south- 
west of Ireland After a long quiescence, volcanic action 
once more reappeared in the Permian period, and 
numerous small vents were opened in Fife and Ayrshire, 
and far to the south in Devonshire With these eruptions 
the long record of Palzozoic volcanic activity closed No 
trace has yet been discovered of any volcanic rocks inter- 
calated among the Secondary formations of this country, 
so that the whole of the vast mterval of the Mesozoic 
period was a prolonged time of quiescence At last, 
when the soft clays and sands of the Lower Tertiary 


down, a stupendous seties of fissures was opened across 
the greater part of Scotland, the north of England, and 
the north of Ireland Into these fissures lava rose, form- 
ing a notable system of parallel dykes Along the great 
hollow from Antrim northwards between the outer 
Hebrides and the mainland of Scotland, the lav& flowed 
out at the surface and formed the well-known basaltic 
plateaux of that region ° 

The address concluded with a summary of the more 
important facts in British volcanic history bearing on the 
investigation of the nature of votcanic action Among 
these Sir Archibald laid special stress on the evidence 
for volcanic periods, duung each of*which there was a 
gradual change of the internal magma from a basic to an 
acid condition, and he pointed out how this cycle had , 
been repeated again and agam even within the sare 
limited area of eruption In apnclusion, he dweit on the | 
segwegation of minerals ın large eruptive masses, and in- 
dicated the umportance of this fact in the mvestigation,® 
not only of thesconstitution and changes of the volcanic 
magma, but also of the ancient gneisses where what 
appear to be ogiginal structures have not yet been 
effaced. o 








* THE CENTENARY OF MURCHISON 


O8 February 19, 1792, Roderick Impey Murchison 
was born at gfarradale, in Ross-shire By a 
curious and appiopriate coincidence, the ahniversary 

“of the Geological Society, the date of which ıs fixed by 
statute, fell this year on the 19th of the present month, 
the huhdredtheanniversary of the birth of the illustrious 
author of the “Silurian System” It was a further re- 
margable conjuncture that the President of the Society, 
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who had to give the annı®l addresep £nfl take notice of 
the gentenary, was Murchison’s hterary °@xecutot, who 
was designated by him as the first Professor of Geology 
in the chair which» he founded in the University of 
Edinburgh, and who now fills the “office which” he held” 
for so many years—that of Director-Gaperal of the Geo- 
logical Survey In referrmg to the doubly interesting 
features of this anniversary, Sir Archibafd Geikie, spoke 
of his great chief with warm admuration, Bhe twenty 
years which have passed since Murchison's death enable 
geologists to make a truer estimate of Murchison’s real 
achievements than was possible at the time when his 
commanding presence filled so prominent a place ist 
scientific world of his day They, have been able to 
correct some of his observations and dıscarå some of his 
generalizations, yet the solid mass of orginal work done 
by him remains as a lasting memorial of his genius and 
industry In the broad basis of facts, ard ın the skilful 
marshalling of these facts ın their ordered relations, which 
distinguished his work among the Siluman rocks, the , 
hand of a consummate master of geologic&l investig&tion 
1s tobe traced His name haf become a household word 
in geology, and will go down to future ages as tlfat of one 
of the great pioneers of the science 

Murchison, during all his scientific career, was closely 
associated with the Geological Society, and took*a Keen 
personal interest-in its welfare By his will he left ae 
sum of money to found a medal and fundego se given 
annually for the reward and encouragement of geologigal 
research This year the medal was awarded to Prof A 
H Green, of Oxford, and the balance the fund to", 
Mr BeebysThomson An interesting prooZof, the affec? 
tionate regard entertained for Murchison’s memory was 
afforded by an announcement made by the President 
He stated that,a few days before the meeting, an old 
friend of Murchison, who desired to remain unknown, 


had come to him and asked to be allowed to offer a slighty R 


tribute ın rem@mbrance of the man and his work, on his 


centenary, at the anniversary meeting of the Society ° ° i 


The President was requested to select two geologists (by 
preference Scotsmen) who were carrying on geological 
work in Murchison’s Spirit, and seeking to advance the 
special branches of research to which he devoted himself, 
and to present to each of them a cheque for 450, 
with a framed portait of the author of the “ Silutan 
System” Sir Archibald Geikie said that the task as- 
signed to him was made comparatively easy by the terms 
of the generous gift He had no doubt that the Society 
would agree with him that there were pre-eminently two 
Scottish geologists marked gut as recipient» of this bene- 
faction, who were disciples of Murchison, and were 
carryingeon his work, but with no slavish obedience to 
the opinions wf their mastes onjoint 
work, alike with hammer and pen, well deserved this un- 
expected and appropriate geward—Mr B N Peachand 
Mr Joh? Horne As a touching additiomto this pleasing 
incident, we have since learnt*that while the anniversary 
was being held at Burlington Housg, the faithful friend 
who had made this offering to Murchison’s memory 
was engaged in the cemetery at gBrompton carefully 
brushing and washing his tomb 


with the glow of affection that was piously renovating 
the inscription that records the name and resting-place 
of one of the great leaders of modern geology 


e. 
A. W BATES, THE NATURALIST OF THE 
AMAZONS 


e 
H ENRY WALTER BATES was a natn e of Leicester, 
and was engaged in his father’s warehouse when, 
pot the yea: 1845, he made the acquaintance of Alfred 
ussel Wallace, then English master in the C8llegiate 
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; Driving snow WaSemmey 
falling at the time front a gloomy sky, in strange contrast = 
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.  Schoolofthattown Bates was at that time an ardent 


entomologist, whale Wallace. was chiefly interested in 
botany, buthe laff at once took up beetle-collecting, 
and after he left Leicester the following year kept wp an 
entomological correspondence with his friend Two years 
„ later Wallace propoged a joint expedition to Para m 
order to collect 1nsects and other natural objects, attracted 
to.this locality Wy the harming account of the country 1n 
Mr W H Sdwards’s “ Voyage up the Amazon,” a choice 


wetf™"Hilfirmed by the late Edward Doubleday, who had just 


received Some new and very beautiful butterflies collected 
near thd city of Para The two explorers sailed from 


“== Liverpool in April 1848, ın a barque of 192 tons burthen, 


. 
KJ 


-ongsof the very few vessels then trading to Para, and the 
reSults of their journey are well known to naturalists 
They made pomt coWections for nearly a year while stay- 
ing at or mear Para, but afterwards found ıt more con- 
venient to takt separate districts and collect independently 
Bates spent eleven years in the country, divided pretty 
“equally between the lower and the upper Amazon, and he 
amassed a wonderful collection of insects Returning home 


» ım 1859, he deyoted himself to the study of his collections, 


and in 1861 read before the Linnean Society his remark- 
able andjepoch-making paper on the Heliconidee of the 
Amazon Valley In this paper, besides making important 
corrections in the received classification of this group and 
its alligs, he discussed and illustrated in the most careful 
manner the wonderful facts of “mimicry,” and for the 
* first time gave a clear and intelligible explanation of the 
phenomén® their origin and use, founded on the accepted 
prenciples bf variation and natural selection In spite of 
, countless attacks—usgally by persons who are more or 


, ‘#ess ignorant of the facts to be explained—this theory still 


s 


holds its gr®nd, and notwithstandmg the cbnstant ac- 
cumulation of new facts, and its discussion by new writers, 
it has neyer been more clearly or more fully explained 
than by îts original discoverer 

So early as March 1860, Mr Bates commenced a series 


e “ut papers for the Entomological Society, ynder the title 


. 


. 


. self éxclusively to the study of Coleoptera 


of Contributions to an Insect Fauna of the Amazon 
Valley” These were at first devoted to the Diurnal 
Lepidoptera, and in one of them he gave a new classi- 
fication of the who group, foundeg chiefiy on the structure 
of the legs, and leading to the conclusion that the Papi- 
homdz formed one of the lowest famules, while the 
Nymphalide were the highest Thus classification has 
been very generally adopted by entomologists, though 
there are a few dissentients, who hold that the principle 
adopted to determine the rank or giade of the respective 
families is an unsound one Late: on he wrote many 
papeis on the various groups of Longicorn beetles, and 
finding that His circumstances and the tıme at his disposal 
did not allow him to keep up and study two such exten- 
sive groups as the Coleoptera and Lepidoptera, Re parted 
with hr cote © erican®butterflies to 
Messrs Salvin and Godman, and thereafter defoted hım- 
i Later still, he 
almost confined‘his attention to the Carabıdæ, on which 
inyportant group he became a recognized authority Hus 
largest works in this direction were his contributions 
to the “ Biologia Centrah-Americana” Vol I, Part 1 


' — (Geodephaga), Vo II, Part 2 (Pectinicornia and 
swe amellicornia), Vol V (Longicernia) 


A supplement 
to the Geodephaga has since been published in the 
Transactions of the Entomological Society of London 
for 1890 and 1891, afd a supplement to the Longicornia 
was in course of preparation, but not fimshed at the 
time of his death 
e In 1864, he was appointed Assistant Secyetary to the 

* Royal Geographical Society, an appointmentthe held ull 

e his death Besides editing the Journal and Proceedings, 
andearrying on animmense correspondence with travellers 
and others in every part of the world, he had practically 
the entire management of the large establishment of the 
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,tiirst died (1857) in Paris 





e. 
Society, and the chief burden ofthe arrangements fèr the ° 


varlous meetings, as well as those for the Geographical 
Section of the British Assosiation There can be httle 
doubt that it,was the confinement,and constant str@in of 
this work that weakened his constitution“and shortened a 
valuable life . 

When we consider the originality and cle&rness-of ex-, 
position in his first great paper on “ Mimicty,” the 
accuracy and fulness *of, knowledge displ@yed in his 
systematic and descriptive work, and the power cf obser- 
vation and felicity of style which characterizes “ The 
Naturalist on the Amazons,” we canmot but regret that 

zrcumstances should have compelled him to devote so 

much of his time and strength to the mere drudgery of 
office work, and be thereby to a great extent debarred 
from devoting hymself to those more congenial pursuits in 
which he had shown himself so well fitted to excel 

His high reputatich, both as a hard-working entomologist 
and philosophic naturalist, led to his being twice chosen 
President of the Entomological Society of London, first 
in 1869, and again in 1878, while he was elected a Fellow 
of the Royal Society in 1881 His somewhat rugged 
features, quiet, unassuming manners, and thoughtful 
utterance, must be familiar to all who have attended the 
evening meetings of the Royal Geographical Society 
during the last twenty-seven years Rarely has any 
Society had a more efficient {secretary, who not only 
carried on its work with accuracy and judgment, but also 
gained the respect and esteem of all who came ın contact 
with him He died on Febuary 16, a: the age of sixty- 
seven ARW 


THOMAS ARCHER HIRST. 


WE regret to have to record the death of Dr Hirst, 
the well-known mathematician, He was the 
youngest of the three sons of Mr Thomas Hirst, a wool- 

estapler, and was born at Heckmondwike, in Yorkshire, 

on April 22, 1830 
Mr Richard Cartei, land agent and suiveyor at Halifax, 
but afterwaids he went to Germany, and studied at several 
Universities, taking the degree of Doctor of Philosophy 
at Marbuig in 1852 Hus intercourse with Steiner, at 
Berlin, gave a strong impulse to his studies, and ulti- 
mately determined their character Dr Hurst on his 
return to England filled the vacancy at Queenwood 
College caused by Tyndall’s appointment to the Profes- 
sorship of Natuial Philosopffy in the Royal Institution 
The woik at Queenwood occupied most of his time, so 
that during the three years for which he held the post his 
only original paper w&s a note “ On the Existence of 
a Magnetic Medium” (RS Proc, vu , 1854) 

Towards the close of 1854 he mained, and in conse- 
quence of his wife's delicate health he passed the winter 
of 1856-57 in the south of France During this period 
he wrote two papers “On Equally Attracting Bodies ” 
(Phil Mag, xu,xvi)!® On the return journey Mrs 
After this sad event “Dr 
Hust spent six weeks with Prof Tyndall on the mer de 
glace (cf “Glaciers of the Alps”) he then returned to 
Paris, and attended the lectures of Chasles, Liouville, 
Lamé, and Bertrand At this time heetranslated Poin- 
sot’s famous memoir “ On the Percussion of Bodies@ and 
contributed a paper, “Sur le Potentiel d'une Couche in- 
finiment mince comprise entre deux Paraboloides Elhip- 
tiques” (Liouville, / de AZ, n, 1859)? The winttr of 
1857-58 was spent m Rome Here was writteg for 
Tortohnr’s Aznal the memoir “ Sur la Courbure d’une 
Série de Syrfaces et de Lignes” (vob 11, 1859), an abstract 
of which was subsequently published in the Quarterly 
Journal of Mathematics In these stirrmg times Dr” 


z Cf Chasles, ‘ Rapport sur les Progres dela Géometrie,”’ p m4 
2 Chasles, "“ Rapport,” p 303 ° 


In 1844 he became an articled pupil of, 


o 


ony 
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Fok Opening remarks in the Presidential Address, A I G T , First Report, 
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Hirst received a cordiat,welcome from fhe mathematicians 
of Southern Italy, and then going north he followed the 
victorious armies as far as San Martino and Solferino 
After the Peace of Villaffanca he visited tle town of 
Crefhona, and here cémmenced an acquaftance of hfe- 
long duration with Prof Luigi lea 

In 1860, Dr Hirst took up his residence in London, 
and for a short time took the advanced mathematical 
classes in niversity College Sghool, ın consequence of 
Mr Cpok’s illness, and onethat gentleman’s death he 
became his successor This office Dr Hirst held for five 
years, and here, with Prof Key’s full concurrence (see 
Di Hurst's prefdte to Wrights “Elements of Plane 
Geometry,” 1868), he taught geometry to classes of be- 
ginners without the use of “Euchd” Subsequently, in 
1870, at the request [of the Ladies’ Educational Associa- 
tion, he gave a course of twenty-four lectures on the 
subject of geometry to a class of sixty ladies at St 
George’s Hall The syllabus of these lectures was 
printed at the time He was so well satisfied with the 
results of his attempt that when, in 1871, the Associa- 
tion for the Improvement of Geometrical Teaching was 
staited, though he had taken no part, directly, in its 
formation, he at once gave in his adhesion to the move- 
ment, and contributed very materially to its success, by 
his accepting the office of President, and by his doing 
yeoman’s service during his tenure of the office (1871-78) 
Previous to this Dr Hurst had, in 1865, been®elected 
Professor of Mathematical Physics in University College 
This post he vacated ın 1867, when he succeeded Prof 
de Morgan in the Chair of Pure Mathematics It was on 
January 16, 1865," that the London Mathematical Society 
was started Of this Society Dr Hurst was one of the 
pillars, and ıt was in a great measure through his foster- 
ing care that it has made the mark it has He served on 
the Council from 1865 to November 1885, and for the 
session 1890-91 He vacated the office of Treasure: 
when he was elected President for the years 1872-73, 
1873-74 

In 1870, Dr Hirst was appointed to the new office of 
Assistant Registrar to the University of London and 
thereupon resigned his Professorship, and the General 
Secretaryship of the British Association, which he had 
held from 1866 In 1873, when the Royal Naval Col- 
lege was founded, he became the Director of Studies, and 
held the office for ten years, when the precarious state of 
his health necessitated his retirement, and the p&ssing of 
several winters abroad He died on February 16 

In 1861, Dr Hirst was elected a Fellow of the Royal 
Society He was three times a member of the Council 
of the Society, and twice one of its Vice-Presidents In 
1883 one of the Royal Medals was awarded to him for 
“his investigations m pure geometry , and, more particu- 
larly for his researches into the correlation of two planes 
and into the complexes generated by them” He was a 
Fellow of the Royal Astronomical Society, a member of 
the Physifal Society, and of several Continental Societigs 
He served for some years ongthe Council of University 
Cojlege, London, and was also a member of the Senate 
of the University of London ° 

Dr Hirst rgvised the mathematical articles in Brande’s 
“Dictionary of Arts and Sciences,” and contributed new 
ones , and publighed a translation of Clausius’s treatise on 
“The Mechanical Theory of Heat ” (1867) 

TRe following titles of papers may be menuoned — 
“ On the Volumes of Pedal Surfaces” (Phil Trans , 1863 , 
CreMe, lxii , 1863 , and Tortolm, Annals, v , 1863) “On 
the Quadric Inversion of Plane Curves” (R.S Proc, 
1865, cf Chasles, “ Rapport,” p 167, “ Cemémone est un 
travail fort confplet.’) This was his first purely geo- 
metrical paper, It was translated by Crembna in the 





January x7, 1871 (cf also NatuRE vol u pp 65, r41, 164) 
2 M@norr of Augustus de Morgan, pp 280-86 
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Mnnal de Matematica (vu, 1865), and’a form of it 15° 
published in the Nouvelles Annales (v, 1866) His’ 1e~ 
maining papers, mainly® contribwted Sto the London 
Mathematical Society’s Proceeding$, are *€‘ On Correla- 
tion in Space” (abstract ef Presidential Address, 1874, 
Proc, vi) “ Noteson the Correlation of. Two ePlanes ”® 
(Proc, vin) “On Cremonian Con$ruences” (Proc , xiv)” 
“On Congruences of the Thed Ogder and Class” 
(Proc, xvi) “On Cremonan Congruenceg contained in 
Linear Complexes” (Proc, xvn) “Or the Correlatess 

of Two Spaces, each of Three Dimensions? (Proc, xx) & 
“On the Complexes generated by Two. Gorrelative 
Planes” (Chelm Memorial Volume, 1881) “Sur la æ 
Congruence Roccella ” (Ctrcolo Matematico, 1886) | 


. e 
° 
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DR THOMAS STERRY HUNS  ' 


. 
R T STERRY HUNT, who died at New York on ° 
the 12th of this month, in his sixty-sixth year, was 
widely known from his geological works, especially those 
relating ta chemical geology For some years past he , 
had been in feeble health, suffering mu@h from Meart- . 
disease Early in this year Me was attacked with influ- 
enza, from which he seemed to be recoverifg, but a 
relapse occurred, from which he failed to rally Born on 
September 6, 1826, at Norwich, ın Connecticut, he was 
educated for the medical profession, but in 1845*became 
assistant to Prof B Silliman at Yale College, and was" 
also chemist to the Geological Survey of Vgrmont In 
#847 he joined the Geological Survgy of Canada, under 
Sir W Logan, as chemist and mineralogist From 1856 
to 1862 he was Professor of Ch@mistry at Laval Uni-’ 
versity in Quebec, giving his lectures in FRench Fron? 
1872 to 1878 he was Professor of Geology at fhe Ma¥sa- ` 
chusetts Institute of Technology He was elected a 
Fellow of the Royal Society in 1859, and in 188e received 
the honorary degree of LL D at Cambridge Dr Hunt 
was one of the founders of the International Geologieala, 
Congress gt @hiladelphia, in 1876, he attended the 
meetings of the Congress at Paris in 1878, Bolognaine * 
1881, Belin in 1885, and London in 1888, taking an * 
active part in the proceedings of eache A 
Although by birth a@citizen of the United States, he is 
best known as a Canadian geologist, and, after retiring 
from the Canadian Survey, he lived for some years in 
Montreal But latterly he preferred to consider hithself ° 
once more as belonging to the United States, and for a 
few years before his death was a resident in New York 
Dr Hunt’s most important geological work was done 
in connection with the Geological Survey of Canada, 
with and under Logan They led the way an the study of 
the Aichzean 1ocks of that area, and Hunt gave to them 
many ogthe names which have since become well known, + 
and too widgly US, e Ra a aren His 
work on she geology of petroleum was of high value, and 
he long ago clearly stated generalizations as to rts @ccur- 
rence Which later investigations, overe wider areas in 
North America and m other districts, have fully verified 
Other important researches, published in the official 
Reports of the Canadian Survey and elsewhere, related 
to limestone, dolomite, and gypsum salt , the chemistry 
of natural waters , the porosities of rocks , rock-weathe! «may 
ing, &c The well known “Geology of Canada,” issued by > 
Logan ın 1863 as Dnectoi of the Susvey, was m large e 
part written by Hunt, the partsgon lithology and on 
economic geology being almost entirely his, he hkewise 
read the proofs of the whole He %lso wrote much on 
Alpine and Itahan geology, and on the classification of 
the older QBAlzozoic rocks, in the Cambro-Silurian con- + 
troversy he was a warm Sdvocate of Sedgwick The, 
origin of serpentine was also a favourite subject, he 
stoutly maintaining its aqueous origin As regards the 


J ancient crystalline rocks generally, he to a large extent 
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. everted to the Wernerian view, but with some important 
modifications , these, ġe explaned in his “crenitic 
* hypothesis,” ee’ be 

Dr Hunt’s earher papers (1$46-49)*were wholly ®n 
hemistry and mmeraldgy, and to these subjects he 
always gatg much attergion Some of his latest writings 
are purely chemical, dgaling mainly with the more 
* speculative aspect$ of that science Perhaps in these 
questions, as 19 cartainly the case with many of his theo- 
1 views on geology, Dr Hunt failed to carry convic- 
dion to the minds of his fellow-workers , and ıt may well 
* be deubted if some of his views on these matters will 
-situndtely add to his scientific reputation But ıt would 
,» be unyst op this account to ignore the mass of solid 
work*which he accomplished, and the suggestive hints 

which are scattered thaoughout his writings 
Dr Hunt was a man of wide reading and general cul- 
ture , he posses$ed a marvellous memory, and great con- 
. veisational powers In his company one might for hours 
se fofget that science was his special study, so well informed 
was he in history, literature, and philosophy His con- 
versatign on such subjects possessed an additional 
whterest from his personals acquaintance with many 
American authors He was thus an excellent travelling 
companion, and the writer will not soon forget with what 
thrilling effect he recited Macaulay’s “ Horatius,” within 
sight of Cgrtona and its Etruscan walls 
e W TOPLEY 
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X OTES 
3 -Jue date of thesBakerian Lecture to be delivered before the 
Royal Societye ha been altered to March ro Prof.’ James 
Thomson has chosen as his subject ‘‘ The Trade Winds ” 


THE general arrangements for the Edinbuigh meeting of 
the British Association have now been completed The first 
eg@heral meetipg will be held on Wednesday, August 3, at 8 p m., 
ehen Dr Willam Huggins, F RS , will resign the chair, and 
» Sir Archibald Geikie, For Sec R S, Director-General of the 
Geological Survey of he United Kingdom, President-Llect, 
willassume the Presidency, and deliver al address On Thurs- 
day evening, August 4, at 8 pm, there will be a soré, on 
Friday evening, August 5, at 8 30 pm, a discourse will be 
delivered by Prof A Milnes Marshall, FRS , on Monday 
evening, August 8, at 8 30 p p , a discourse on magnetic induc- 
tion will be delivered by Prof J A Ewing, FRS, on 
Tuesday evening, August 9, at 8 pm, there will be another 
souée, and on Wednesday, August 10, the concluding general 
meeting will be held at2 30pm The different Sections will 
assemble for the reading and discussion of Reports ande other 
communicataarweon “Chess lm, eniin d on te following 
Friday, Saturday, Monday, and Tuesday The delefates of 
Gorrespdhding Societies will meet oP Thursday, Auguste}, and 
Tuesday, August 9, at 30pm Excursions to places of interest 
in the neighbourhood of Edinburgh will be made on the afternoon 
of Saturday, August 6, arfd on Thursday, August 11 


Ir is proposed that Etghshmen shall celebrate the fourth 

ntenary of the discovery of the New World, and do bonour 
¢o the memory of Columbus, by establishing ın Jamaica a marine 
biological station on the hnes of the marine laboratories at 
Naples and Plymouth The institution would be called ‘the 
Columbus Marine Buologftal Station” An excellent letter on 
the subject by Lady Blake appeared in the Zemes gn Wednes- 
day *The scheme has been laid before Prof Hux®y, Prof 
Ray Lankester, Prof Flower, Dr Gunther, Dr. Ball, Sir John 
Lubbock, Mr Scott, Mr Sclater, and numerous other scientific 
men, all of whom warmly approve of it For the establishment 
of the laboratory on a sound basis an outlay of £15,000 wil be 
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requred The following have congented to regeive subscrip- 
tions —Prof Ray Lankester, Oxford, Dr Gunther, British 
Museum (Natural History), Cromwell Road , Dr Ball, Sctegce 
and Art Museung Dublin, the Ducnes$ of St eAlbans, Best- 
wood Lodge, Arnold, Notts ,, and Messrs Coutts and Co, 
bankers, 59 Strand Che Hon Walter Rothschild,er48 Picca- 
dilly, has undertaken the duties of hcemorary secrecary 


e 

On Saturday last a meeting *was held m the Combreation 
Room of St John’s College, Campridge, to discuss a propesal 
for the provision of a national monument go the late Prof 
Adams The Rev Dr Taylog the Maste: of the College, 
presided , and among those present were Dr Peile (Master of 
Christ’s, and Vice-Chancellor), Dr Ferris (Master of Čans), 
Dr Porter (Master 8f Peterhouse), Mr Aldis Wright (Vice- 
Maser of Trinity), Dr Forsyth, Prof Hughes, Dr Hobson, 
Prof. Thomson, Dr Glaisher, Dr Frost, Dr Sandys, Prof. 
Mayor, and Sir George G Stokes, M.P. The Master said that 
Prof Adams hał memorials in Cambmdge ın the Adams Prize, 
and his portraits at that College and at Pembroke His own 
work was his monument in the annals of science They wished 
to commemorate his name and personality in the eyes of the 
world in that central sanctuary where, age after age, they com- 
memorated their national types of various kinds of supreme 
excellence gvhich were the glory of the world The first sugges- 
tion of that came to him from Archdeacon Farrar The sug- 
geston had been mentioned at a College meeting and by it 
eadopted, and they were met that day to carry it out He 
thought tne better method would be to form a large and in- 
fluential committee, containing the most prominent names in 
mathematics and science, which wauld enable them to show 
there was a general feeling in favour of ıt Then he thought 
the request might be made to the Dean and Chapter, on behalf 
of the Committee, by the Chancello~, the Duke of Devonshire, 
and ın a letter which he had received from the Duke he stated 
thdt he should be very glad to give any assistance in his power 
to carry out the wishes of the Committee Among tnose who 
had agreed to join the Committee were the Astronomer-Royal, 
the Master of Trinity, Dr Salmon (Provost of Trimty College, 
Dublin), the Master of Corpus, Mi Justice Romer, Prof Jebb, 
Mr Courtney, Lord Rayleigh, Prof Newton, the Gresham 
Professor of Astronomy, Prof Cayley, and Sir Donald Smith 
(Chancellor “of Montieal University}, who asked to be allowed 
to subscribe £100, The follow:ng motion, proposed by the 
Master, seconded by Sir G G Stokes, and supported by 
Dr. Glaisher and Prof Liveing, was carried unanimously 
“That the late Prof JohngCouch Adams, by his discovery 
of the planet Neptune, and otber masterly work, published 
or unpublished, 1s enfitled to be named with the great 
astronomers of the world, and that this meeting pledges 
itself (so far as in it lies) to promote and carry out the,scheme 
for placing a memorial to the late Professor in Westminster 
Abbey” The following resolutfns were also carried ——“ That 





the memorial consist of a bust, with tablet and inscription ’ 
Bhat a Committee be formed (with power to add to then 
number) to carry out the scheme , that the Master of Pembroke 
College and Prof Liveing be the Treasurers, and the Master of 
Peterhouse, Dr D MacAlister, and Dr Glaisher the Secrgt- 
aries, and that such and such persons be the Executive Com- 
mutee” “That any surplus from! subscriptions after payment 
of the necessary expenses to be used in the first instance to 
detray the cost of presenting copies of the collected papers pf 
Prof Adams to learned Societies and libraries at home and 
abroad, and thgt the remainder (which, 1f @f sufficient amount, 
shall be constituted a permanent memorial fund) be offered to 
the Master and Fellows of St Johr’s College to form an Ex- 
hibition or Scholarship fund for the encouragement of the steady 


of mathematics or physics by the undergraduate students of the 
. hd 
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Cpllege, such fund to be administered m such a manner as the 
Masters and Fellows may from time to time determme ” 


AT a meeting of the electors to the Lowndseam Professorslup 
of’. Astronomygt Cambridge, held on Februar§, 20, Sir Robert > 
Ball, Astronomer-Royal for Irelgnd, was elected to gucceed the 
late Prof @ouch Adams. Sır Robert Ball ys fifty-one years of age 
He 1s a native of Dublinjgand was educated at Timity College 
When twenty-five gears old, he*wae appointed Lord Rosse’s 
astrohomer at Parsonstown He became Professor of Applied 
M&thematics and Mechanism at the Royal College of Science of 
Ireland in 1867,@and Professdt of Astronomy at the Dublin 
University, and Astronomer-R&yal fo. Ireland, in 1874 In 1873, 
he had been made a Fellow of the Royal Society He has done 
much by his writings and lectures to creatg and foster a popular 
interest m astronomical study In relation to this appointment 
we give the followmg extract from the Cambridge University 
Reporter of February 23 —The Council of the Senate beg 
leave to report to the Senate as follows ‘‘The arrange- 
ment by which ‘the superintendence and management of the 
Observatory’ were intrusted to the late Lowndsean Profes- 
sor (Grace, May 2, 1861, Ordinances, p 239) has now ter- 
minated, and as no piovision has been made for the future 
direction of the Observatory, the Council think ıt desirable 
that a special Syndicate should be appointed to consider the 
question” The Council therefore recommend * That a 
Syndicate be appointed to consider what provision should be 
made for the future superintendence and management of the 
Observatory, and to repoit to the Senate before the end of 
the present Lent Term” ‘‘That the Vice Chancellor, Dr 
Ferrers, Master of Gonville and Caius College, Prof Sir 
G G Stokes, Dr Glaisher, Prof Liveing, Piof Thomson, 
and F Whitting, M A, of King's College, be appointed a 
Syndicate to consider what provision should be made for the 
future superimtendence and management of the Observator, 
and to report to the Senate before the end of the present Lent 
Term ” 


Tue Queen has approved the appomtment of Dr Thomas 
Clifford Allbutt, F RS, to be Regius Professor of Physic in 
the University of Cambridge, ın the 100m of the late Sır George 
Paget 


Mr. J Scorr KELTIE has been appomted to “succeed the 
late Mr H W Bates, F RS, as Assistant Secretary of the 


Royal Geographical Societ? 
S 


AT the meeting of the Royal Geographical Society on Mon- 
day, Mi Theodore Bent read beffe a large audience a paper 
on his 1ecent exploration among the Zymbabwe and other 1uins 
The paper was one of great interest Mr Bent said that, with 
his wife and Mr Robert Swan, he went to Mashonaland pri- 
marily # examine the runs of the Great Zimbabwe These 
iuins, so named to distinguish them from the numerous Runor 
Gimbabwes scattered over the country, were situated im south 
latitude 20° 16’ 30”, and east longitude 31° 10’ 10”, at an elevatson 
of 3300 feet gbove the sea-level, and formed the capital of a 
long series of such ruins stretching up the whole length of the 
west side of the Sabe River They covered a vast area of ground, 
ang consisted of the Jarge circular building on a gentle rise with 
a network of inferior buildings extending into the valley below, 
and the labyrinthine fortress on the hill, about 400 feet above, 
naturally protected by huge granite boulders and a precipice 
ruming round a considerable portion of ıt Mr Bent gave a 
minute descriptron of the rums, diawing attention to evidence 
that their ancient Mhabitants must have beer given to the 
grosser forms of native worship Perhaps the most interesting 
of their finds ın one portion were those ın connection with the 


e moafiufacturegof gold Mr Bent held that the rums and the ! 
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things in them were notin any way donned with any known | 
African race , the objects of art and the gpecial cult were foreign” 
to the countiy altogether, "where th *only egcognized form of 
ragion was, and had been,since the days when the early Portu- 
guese explorers penetrated” into it ‘afd El Masoud) wiote, that 
of ancestor worship. It was ala obvidus tlat the rums 
formed a garrison for the progection sof a . gold-producing , 
lace im remote antiquity So we must Jook qound for ¢ 
such a race outside the limits of Afmca, and @ 

in Arabia that we found the object of, our arch ae 
ancient authorities speak of Arabian gold in‘terms of extia-* 
vagant praise Little, if any, gold came from Arabid ifselés 
and here in Africa gold was produced in large quantites, bothe , 
from alluvial and from quartz, from the remotest ages °A cult 
practised in Arabia m early umes wasealso pfrastised here , hence 
there was little room for doubt that the builders and workers of 
the Great Zimbabwe came from the Arabian peninsula He had 
no hesitation in assigning this enterprise to Arabian origin, and 
to a pre-Mahomedan period. 


Ar the anniversaiy meeting of the Geological Societys held gt 
Burlington House on Friday fast, the following officers weie 
elected President W H Hudleston, F RS ® Vice-Presi- 
dents Prof T G Bonney, FRS, L Fletcher, FRS, G 
J Hinde, Prof J W Judd, F RS Secretanes Dg H “Hicks, 
ERS, J E Marr, F.RS Foreign Secretary J “w “Hulke, 
ERS Treasurer Prof T Wiltshire The following are the 
members of the Council Prof J F Blake, Pr& T° G Bonney, 
ERS, James W Davis, R EthendSe, F R S°, L Figtcher, 
FRS, Prof C Le Neve Foster, Sır A Gerke, FRS, A 
Harker, H Hicks, FRS, G J Hinde, P H Hadlest@a, « 
FRS; "Prof T McKenny Hughes, F RI, § W Sulke 
FRS, Piof J W Judd, FRS, J E Mar, FRS, H 
WwW Monckton, Clement Reid, J ‘7 H Teall® FRS, W 
Topley, FRS, Prof T Wiltshire, Rev H H Winwood, 
H Woodward, F RS,H B Woodward ~ 


“= 
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IN the February number of the Kew Bulletin much useful m-° 
formation on sisal hemp (Agave 7 1gida, Mull.) is presented Thee 
cultivation of sisal hemp has lately b@en developed to so re-- 
markable an estent 1 the Bahamas that hemp-growing ‘has 
become, for the moment, one of the most prominent of the new 
industies of the tropics The Bulletin mentions most of the 
localities where plants of sisal hemp are now found, and the 
materal ıt has collected will be ofgreat service to all who may 
think of embarking in a fibre mdustry at the present time 


AMONG the other contents of the Kew Bulletin 1s an interesting 
correspondence between Mt Thiselton-Dyer and the Vice- 
Chairpan of the Middlesex County Council on the question of 
instruction en hon ticultur hese ISO myugheyague talk 
nowadays about technical edycation that all who wish the words 
to be used in the rightssense will read with pleasure Mi, 
Thiselton-Dyen’s remarks on the proper way of learning the art 
of cultivating plants ‘* The cultivation of plants,” he Says, ‘1s 
an art which can only be acquired by practice, and therefore, it 
appears to me, cannot be taught ın the lecture-room any more 
than pamting or shoe-makmg I kno® of no royal or theoret 
road to the acquisitior? of a competent or even useful knowledgæ 
of the gardener’s art except by beginning at the bottom ande 
going through every operation, fromghe most elementary to the 
most difheult and refined If an intelligent young man does 
that, and keeps his eyes open, he may become a successful 
gardener „But the mere reading of books and attendance on 
lectures fall never, m my judgment, make anyone evn 4 
moderately competent gardener ” bi 


1 A REPOR on the botanical collections made by Dr Brown 
L 


ester, Medical Officer to the Gambia Delimitation Commission, 


Ket the new* gasden plants of the year 1891 


. introduced after being lost from cultivation 
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was published mete shy Bulletin for October and Novembe: 
1891, A translation of jhe botanical section of the reports 
made by the Fregch members of the Commission 1s given ın the 
“February Sumber of thê Bulletin for the purpose of supple- 
menjing Dr BrowreLeste:*s notes 


PENDIX fi : 1892, of the Kew Bulletin contains a hst of 
The list includes, 

besides the plants brought into cultivation for the first time 
*.aa1891, the most noteworthy of those which have been re- 
Other plants in 
the Rehat been in gaidens for several years, but either were 
not described gr their games had not been authenticated till 


recehtly ° 


e 
° I their Irish Education Bill the Government propose that a 


large proportion of the funds at their disposal for the improve- 
ment of national education ın Ireland shall be spent for the 
«benefit of the teachers, who as a class have hitherto been too 
much neglected The rest of ghe amount will be devoted to a 
capitation grant, and to the freeing of all schools in which the 
fees do not exceed six shillmgs a year per child Attendance 
at elementary schools, if the Bill becomes law, will be com- 
pulsofy P Irish towns, but in rural disiricts it will be open to 
the people to accept or reject compulsion as they may think fit 


THE Natignal Association for the Promotion of Technicals 
and Secondary Education has issued an appeal to the electors of 
the London County Cofneil on the subject of techmeal n- 
Suction As exeryone interested in technical education knows, 


7 London has devoted to the relief of the rates the whole of its 


share of the grant obtained from the proceeds of the beer and 
spirits duttef 
wish of Paihament, and the Association has no difficulty in 


ethowing that the grant will be continued onlygf it is used for 


« the*purposes to which the House of Commons mtended ıt to be 

It may be noped that the appeal will be widely read, 

. and that voters will pegeeive that ıt deals with a matter by which 
their interests must sooner or later be vBally affected 


THE principal article of interest to meteorologists ın the 
Amersan Meteorological Fournal for January is by A L 
Rotch, on the mountain meteorological stations of the Umted 
States At the present time the only stations in operation 
throughout the year are the Lick Observatory, ın California, 
and the Blue Hill Observatory, in Massachusetts That on 
Mount Washington (6280 feet abowe the sea) was established in 
1870, and partially closed in 1887, durmg the thiee following 
* years ıt was opened during the summer months only ¢ At no 
other staffðn in the world was sue S@vers" weather experienced, 
as the, highest wind velocity often occurred with the lowest 
*temperature Dungg a storm in February 1876, when the 
temperature fell to ~ 50°, a wifld velocity of 184 miles an hour 
was recorded In foggy weather the frost formed upon the 
anemometer cups in such quantity as to break off the arms 
The observations at thw station have been much lessened in 


stue, owing to their not being published in detail, and to the 


“ant of a low-level station for comparison The Blue Hull 
Observatory 1s only 648 feet above the sea, and was opened in 
1885 The hourly values‘or five years have been printed ın the 
Harvard College Obse®vatory For several years hourly ob- 
Seryations of clouds have been made, with a view to benefit 
aveather predictions, The Observatory on Pike’s P&§&, Colorado 
(14,134 feet), was built in 1873, and for fifteen years was mam- 
tained,by the Signal Service It was closed m 1888, and the 


generally when snow 1s falling, sparxs emanate from the fingers 
of the outstretclfed hands , but the stateon wasgpnly once sfruck 
by hghtning The Lick Observatary 1s on Mount Hamilton, 
4300 feet above the Pacific Ocean, which 1s plainly visible from 
the summit Fragmentary observations have been made at 
various other stations, the neost importane of whic were those 
by Prof Langley, on Mount Whitney, California, 1® 1881, 
which have served to change the .heory of the nature of the 
heat recetved from the sun, afd to show tat the sun is much 
hatter than had been supposed@® Tne article 1s accompanied by 


photographic illustrations of several of the stations . 


ELECTRICITY 1s°bemg applied to a novel use in the U S. 
Navy Four electric fans have been placed by the Crocker 
Wheeler Company ın the turrets of the powerful iron vessel 
Ahanionomah, the intention beimg that they shall blow away 
the smoke from the guns 


AN interesting compound of carbon with the metal barium, 
possessing the composition C,Ba, 1s described by M Maquenne 
1n the current numbei of the Comstes rendus It may be con- 
sidered, perhaps, as an acetylide of barium —that 1s, a compound 
formed by the replacement of the hydrogen of acetylene, C,H,, 
by metallic barum For immedamtely ıt 1s brought ın contact 
with water pure acetylene gas 1s evolved with great rapidity 
M Maquenne has obtained the new substance by the direct 
action of metallic barrum, employed in the form of an amalgam 
consisting of one part barium and four parts mercury, upon 
powdered retort-charcoal Upon distulling such a mixture in a 
current of hydrogen, when the mercury had been expelled and 
the temperature attained redness, an energetic reaction was 


This has been done in direct opposition to the | found to occur between the barium and the carbon, with pro- 


duction of the new carbide or acetylide The hydrogen took no 
pert in the reaction, and M Maquenne has subsequently found 
that 1t may be replaced by nitrogen , the latter, however, being 
less advantageous, inasmuch as the carbide produced 1s then 
admixed with more or less cyanide The new substance, as 
obtained when hydrogen 1s employed to furmish the atmosphere, 
consists of a grey, friable mass, which remains quite unaltered 
when heated to bright redness The moment, however, it 1s 
thrown into cold water ıt 1s decomposed, with a rapid effe1- 
vescence of a gas which possesses the odour of acetylene, burns 
im the air with a luminous flame, precipitates a red substance 
resembling acetylide of copper from an ammontacal solution of 
cuprous chloride, and, m ghort, possesses all the properties of 
acetylene M Maquenne adds that the acetylene thus obtained 
is remarkably pure The 1eacticn with water may be expressed 
by the equation— 


CaBa + 2H,0 = C,H, + Ba(OH), 


Barium acetylide would appegr to be analogous to the com- 
pounds obtained by M Berthelot by heating the metals of the 
@kahes in a current of acetylene, and also to the acetylide of 
calcium prepared by Wohler The direct foymation of this 
substance from barm and carbon, togethe: with its reaction 
with water, afford anothe: mode of synthesizingacetylene, which 
M Maquenne considers to be of interest from the poiftt of eiew 
of the formation of the natural nydrocarbons He considers ıt 
probable that other metals possess this same property of fornping 
acetylides under the influence of high temperatures If, there- 
fore, as M Berthelot has attempted to show, it 1s a fact that 
acetylene forms the piimary material, orgstarfing-point, for the 
formation of ‘other hydrocarbons, it is quite possible that such 
compounds of metals with carbon, upon coming in contact with 


observations have been published in the Annals of the Harvard | water under conditions of more or less pressure, may give rise 


College Observatory The average annual temperature was 
19°, and the extremes 64° and ~ 39° Prke’s Peah 1s *remark- 
able for its electrical storms When the air 1s moist, and 
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to the production of the ımmense stores of naturalehydrocarbons,e 
such as those which exjst in the petroleum wells of Russia and 


the New World A 


y 


. 
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THE additions to the Zoolegical Society’s Gardens durmg the 
pas? week mcluge a Sykes’s Monkey (Ce copitharus albigularis $ ) 
from East Africa, presented by Mr G N Wyhe, a Beatrix 
Antelope (Qryx beatrix 9), an Indian Gazelle (Gaze bennetti) 
from Arabia, preseħted by Lieut -Colonef Talbot , a Goshawk 
(Astur palumbas ts), European, gresgnted by Captain Noble , 
a Con@mon Quail (Coturnix communis), European, presented 
by W K Purnell, a Hybrid Goose (between Anser cinereus 
and A brachyrhygchus), captured in Holland, presented by 
Mr F E Blaauw, C.M Z Se, a Gould's Monitor (Var anus 
gould), a Stump-tailed Lizard (Zrachydosaus us 1 ugosus) from 

*New South Wales, presented by Mr T Hellberg, a Chub 
(Leuceseus cephalus), British fresh waters, presented by Mr 
H E Young, two Yaks (Poephagus grunmens 69) from 
Tibet, three Gigantic Salamanders (AZegalobatrachus maximus) 
from Japan, deposited , an Azara’s Agouti (Dasypı octa azar æ), 
a Pucheran’s Hawk (Astustna pucherani), a Sulphury Tyrant 
(Pitangius sulphi atus), two Short-winged Tyrants (Machetornis 
7:xosa) a Brown Milvago (Milvago chimango), an Orange-billed 
Coot (Fulica leucoptera), a Cayenne Lapwing (Vanellus cayen- 
nensis}, six Rosy-billed Ducks (Metopiana peposaca 3S 3°) 
from South America, purchased, an Ameuican Bison (Bison 
americanus 6) from North America, received in ewhange, a 
Gayal (Bzbos frontas 2), born in the Gardens 





OUR ASTRONOMICAL COLUMN 


THE SOLAR DISTURBANCE OF 1891, JUNE 17 —In the October 
number of the Observatory Mr H H Turner publishes an article 
on the luminous outburst on the sun observed by M Trouvelot on 
June 17, and recorded in these columns on [ulyg The disturbance 
was of such an unusual character that M Trouvelot hazarded the 
suggestion that ıt was possibly accompanied by pertubations @f 
the magnetic elements Mr Whipple was good enough to lopk 
over the Kew curves to see 1f they showed any such variations, 
and a negative result was obtamed Mr Turner, however, 
after an examination of the Greenwich records has succeeded in 
finding ‘‘a very minute, though unmistakable, disturbance at 
almost precisely the time noted by Trouvelot The 
disturbance 1s smaller than many others on the same day, 
although the day itself was very quiet but ıt differs from 
others in its abruptness, which 1s clearly shown in all three 
curves The change in declination 1s only about 1’, and in H F 
o 0005 of the whole H F” Diagrams illustrating these fluc- 
tuations accompanied Mr ®Turner’s paper. It seemed strange 
that the Kew and the Greenwich records should differ in their 
indications, so a iurther enquiry was sent to Mr Whipple, who 
replied as follows —‘‘ Ihave againgeferred to the curves of June 
17, 1891, and fail to find any trace of what can by any means 
be termed to be a magnetic disturbance at the time in question 
-accepting Sabine’s interpretation of a magnetic disturbance 
(see Phil Trans, vol clin, p 274), and so avoiding loose ex- 
pressions According to the Observatory, October 1891, 
Father Sidgreaves is quite of our opinion as to the cawe in 

omt” The evidence in favour of a magnetic disturbance 
multaneously with Trouvelot’s observation 1s thus not very 
strong ° 


PHOTOGRAPHY OF SOLAR PROMINENCES —In a communica- 
tion to the Paris Academy on February 8, M Deslandres 
described somemew results obtained by him in the photography 
of golareprominences The object of the research was to photo- 
graph the spectra of prominences further into the ultra-violet 
than had previously been done In July of last year, M 
Deslantires, following Prof Hale, succeeded in photographing 
the spectra to A 380 He has now been able to obtain negatives 
upon which the spectrum extends from A 410 to A 350 In order 
to obtain this result, a siderostat with a minor 8 inches in 
diameter has been &mployed to project the sun's image, a 
Rowland grating has been used to produce the spectra, and the 
lenses of the observing telescope have been made of quartz 
The photographs show eight bnght lines of the ultra-violet 


e hydrogen sewes, and ıt 1s believed that observations made from 


an elevated station would lead to the detection of the remaining 

two The line a little more refrangible than hydrogen a (A 388),” 
e 
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1s also recorded upon the pfites PINGerdphs have been taken 
of ghe spectra of spots and faculze Thé calciuh#lines at*H and K 
often appear bright upon them, and gre always stronge: than 
the hydrogen Imes» But no new facts appear toe have bec 
discovered ın this direction of work, ® . ` 


On THE VARIATION OF LATIPUDE —@Dr S C Chandler 
has published a sertes of papers on the vanatign of latitude, m 
the 4st onomecal Your nal from No 248 to No. 251 The 


Cu 


. 
e 


result of a wide discussion indicates a revolutioneof the pei : 
axis of inertia about that of rotation from wet. to, east, with a. 


radius of 30 feet measured at the earth’s surface, in a per-ad of, 
427 days . 
PE EEA E E ee Ay 


NON-EUCLIDIAN GEOMETRY 


EVERY conclusion supposes premisses a thse premisses 
themselves are either self-evident and have no need of 
demonstration, or can only be established by assuming other 
propositions , and as we cannot continue this process to infinity, 
every deductive science, and especially geometry, must rest on 
a ceitain number of axioms which cannos be demogstrated’ 
All treatises on geometry therefpre commence with the enuncia- 
tion of these axioms But a distinction must be made between 
them some—such as this for example, ‘‘ Two quantities that are 
equal to a third quantity are equal to one another”—are not 
geometrical propositions, but are analytical ones. I regard 
them as analytical æ 472072 judgments, and sas such": will not 
discuss them But I must imsist on other axioms which are 
special to geometry Text-books for the mostgpay state them 
very expheitly — ` Š 
(1) Only one straight line can be drawn between two pdints 
(2) A straight line is the shortest @istance between two points 


©. A 


` 


(3) Only one straight line can be drawr® through a pos .° 


parallel"té a given straight line e 


Although the demonstratıon of the second of these axioms 13 *~ 


generally dispensed with, 1t would be possible to deduce rt fiom 
the other two, and from those, of which the number 1s more 
considerable, that we admit explicitly without stating them, as 
I shall explain ın the sequel 7 

Efforts hav@ also for a long time been made without sugcess 
to demonstrate the third axiom, known under the name of the” 
postulatum d’Euclde The amount of trouble that has been, 
taken in that chimerical hope ıs trugy beyond imagination , 
Finally, at the commencement of the century, and almost 
simultaneously, Lowatchewski and Bolyai, two men of science, 
a Russian and Hungarian respectively, established, in an irre- 
futable manner, that such a demonstration was impossible , they 
have very nearly rid us of the mventors of geometries without 
postulates since their time the Academy of Sciences only 
receives annually one or two new demonstrations 

The question was still not settled, soon a great step .was 
made by the publication of the celebrated memoir of Riemann, 
entitled ‘‘ Ueber die HIypophesen welche der Geometrie zum 
Grunde legen ” This small treatise has inspired the majority 
of rec@nt works, of which I will make mention subsequently, 
and amongewhich must be mentioned ,those of Beltram: and 
Helmhatz ecw al 

The Geometry of Lowatchewskt —If it were possible tp deduce 
the pemtelatum d'Eucid® from the other axioms, 3t would 
evidently happen that in denyang the postulate and admitting 
the axioms, we should be led to eontradictory results, it 
would then be impossible to base a ceherent geometry on such 
premisses 

But this 1s precisely what Lowatchewski has done He 
supposes ın the first place that— 


rem 
“Several stratght lines can be dawn through a poini paralledm 


toa given strarght hne” E - 

And he moreover retains all thg other axioms of Euclid 
From these hypotheses he deduces a series of theorems among 
which it 1s impossible to detect ay contradiction, and he 
constructs a geometry the faultless logic of which 1s not inferior 
to that of tle Euclidian geometry s 

The thBorems are, certamly, very different from tho$e é 
which we are accustomed, and they disconcert us a little at first 

Thus, the sum of the angles of a triangle is always less than 
two right angles , and the difference between this sum and two 
right angles 1s proportional to the surface of the tuangle 


1 Trafislation of an article that appeared in the Revue, Generale des 


| Sezences, No 23, by M H Poincaré 


4 


4 
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._ “It 1g impossible to construct a figuye similar to a given figure, 
but of different dimensigns 
If a circle be disid&%into v ual parts, and tangents 
be drawn “to the $omts of division, these 7 tangents will magt 
and form a polygon, preveded thd the radius of the circle 
- We small eneugh, dut 1f this radius 1s sufficiently laige, they 
wfll not mee? It 1s usel&s to multiply these examples, the 
, Propositions of Saif, maria have no longer any connection 
» with tose of Enghid, but they are not less logically connected 
. 


toret) 

POE comeiry of Riemann —Let us imagine a wold peopled 
@aly with beings deprived of thickness , and let us suppose that 
these atimals, ‘“infinitely flat,” are all in one plane, and are not 
Lito get out of ıt Let us admit, further, that this world ıs 
removed sufficiently from others to be free from their influence 
As wea ing these assumptions, we may as well endow 
these beings both wath reasoning powers and the capacity of 
founding a geomefry In this case they would certamly attribute 
to space only two dimensions 
* But let us suppose, however, that these imaginary animals, all 

» stil] devoid of thickness, have the form of a portion of a spherical 

* figure, and not of a plane one, and are all on one and the same 
sphere without being able to leaveit What geometry would thy 
construct’ It is cler at once that they would only attribute to 
space two dimensions that whicl will play for them the part of 
the straight lne will be the shortest distance between two 
points on the sphere—that is to say, an arc of a great circle , in 
a word, then geometry would be spherical geometry 

What they will call space will be this sphere which they 
cannot ENE and on which occur all the phenomena of which 
they can have any knowledge Their space then will be wethout 
limits, since oDe sphere one can always go forward, without 
ever com'ng to gn end, and nevertheless it will be jizz¢e—one 
will nefer find the limit, but one can make the circuit of 1t 

In fact, the geometry of Riemann ıs spherical geometry 

extended to three timensions To construct it, the German 

mathemgtician kad®to throw overboard not only the postulates 
eOiJéuclid, but even the first axiom Oky one straight hne can 
be di awn between two points 

On a sphere only one great cucle in general can be drawn 
through two given points (which, as we have just seen, would 
p the part of the straight line to our imaginary beings), but 
O thig there 19 an exception , for, 1f the two givén points are 
diametrically opposed, an infinite number of great circles can 

Phe made to pass through them 

In the same way, m éhe geometry of Riemann, only one 
straigh: line in general can be drawn between two pomts, but 
there are exceptional cases where an infinite number of straigh. 
lines can be drawn between them 

There,is a kind of opposition between the geometry of 
Riemann and that of Lowatchewsk 

Thus, the sum of the angles of a triangle is— 

Equal to two right angles in Euchid’s geometry 
Less than two right angles in that of Lowatchewsk: 
Greater than two night angles 1n that of Riemann 

The number of parallels that can ke drawn to a given straight 

line through a given point ıs equal— 


. Toone m the geometry of Euchd . 
To zerogn that of Riemann „e x e 
To infinity m that of Lowatchewski e 
Let us gdd that the space of Riemann 1s finite although without 
lmit, mn the sense already given to thes® two words . 


Seer faces of Constant Curvaturæ—There was, however, one 
possible objection The theorems of Lowatchewski and of 
Riemann present no contradiction, but, however numerous the 
consequences which these two geometers have drawn from their 
‘hypotheses, they were compelled to stop before they had ex- 

d all of them, for the number would be infinite who can 

sy, therefore, that, 1f they had carried their deductions further, 
they would not finally haye found such contradicttons ? 
» This difficulty does not eyst for the geometry of Riemann, 
provided that ıt ıs limited to two dimensions , for, ın fact, the 
‘geometry of Riemann for two dimensions does not differ, as we 
have seen, from spherical geometry, which 1s only a branch of 
ordinéry geometry, and consequently outside all discussion 

M Beltram, ın considering in the same way the two-dimen- 
sional geometry of Lowatchewski to be only a branch of 
ordinary geometry, has equally refuted the objection in this 
case 





° 

a surface any figure Imagine this §gure, tracedeon a flexible 
and inextensible cloth, to be lad on this surface, in such a way 
that when tha,cloth is moved and cleanges its shape, the various 
lines of this figurescan change form withow? altering their lengh 
In general tnis flexible and inextensible figure cannot leave its 
place with@ut quitting the surface, but there are certain par- 
ticular surfaces for whieh a similar movement would b® possible , 
these are the surfaces with constant cugvature 

If we resume the compaysom that we previously ude, and 
imagine beings without thickness ‘living on one of these surfaces, 
they will regard the movement of a figure all of whose les 
preserve a constant length as possible A like movement, on 
the other hand, would appear absurd to anim&ls without thick- 
ness Lving on a surface whose cu#Vvature was variable 

These surfaces of constant curvature are of two kinds —» 

Some are of fostdeve curvature, and can be so deformed as to 
be laid on a sphere he geometry of these surfaces becomes 
then spherica’ geometry, which ıs that of Riemann 

Others are of negative ci vatuze M Beltrami has shown that 
the geometry of these surfaces 1s ncne other than that of 
Lowatchewski The two dimensional geometries of Riemann 
and Lowatchewsk1 are thus found to be re-attached to Eucudian 
geometry 

Inte: pretation of Non Euchdvan Geometries —Thus the ob- 
jection disappears as regards geometries of two dimensions 

It would be easy to extend M Beltramrs reasoning to 
geometries of three dimensions. The minds which space of 
four dLmensions does not repel will see here no difficulty , but 
they are few I prefer, then, to proceed otherwise 

Let us consider a particular plane that we will call funda- 
mental. and construct a kind of dictionary, making a double 
series of woids, written in the two columns, correspond each to 


tach, m the same way that the words of two languages, having 


the same signiication correspond in ord.nary dictionaries — 


Space Portion of space situated above the funda- 


mental plane 


Plane Sphere cutting orthogonally the funda- 
mental plane 

fight fine Circle cutting orthogonally the fundamental 
plane 

Sphere Sphere 

Circe Circle 

Ange Angle 


Logarithm of the anharmonic ratio of 
these two pomts and the mtersections 
of the fundamental plane with a circle 
passing through these two points and 
cutting it orthogcnally 

&ey &e 


Let us take, then, the theorems of Lowatchewsk, and translate 
them by means of this dictionary, gs we should tianslate a 
German text with the aid of a German-French dictionary We 
shall obtain then the theorems of ordinai y geometry 

For example, this theorem of Lowatchewski—‘“‘ The sum of 
the angles of a triangle is less‘than two mght angles ”—1s trans- 
lated thus ‘If a curvilinear triangle hes for its sides the arcs 
of a circle which if prolonged would cut orthogonally the 
fundamental plane, the sum of the angles of this curvilinear 
triangle will be less than two night angles” Thus, hpwever 
far one pushes the results of the hypotheses of Lowatchewski, 
one will never be led to a contgadicticn Indeed, if two of 
Lowatchewsk1’s theorems were contradictory, the translations of e 
thesg two theorems, made with the help cf our dictionary, would 
also be contradictory , but these translations are theorems of 
ordinary geomerry, and everyone agrees that ordinaty geometry 
1s free from contradictions Whence comes this certainty, 
and 1s it justified? This 1s a question that I cansfot treat here, 
but which 1s very interesting, and, as I beleve, soluble* [he 
objection that I have formulated above no longer then exists 

But this is not all The geometry cf Lowatchewski, sus- 
ceptible of a concrete interpretation, ceases to be a frivolou$ 
logical exercise, and 1s capable of application I have not the 
time to mention here either these applications or the use tha? 
M Klein and myself had made of them fop the*integration of 
linear equations « 

This interpretation, moreover, 1s not unique, and one could 
construc: several dictionaries analogous to that given above, and 
By which we could by a simple ‘‘translation” transform the 


Distance between 
two points 


This he has done this in the following manner —Consider on | theorems of J.owatchewski into theorems of ordmary*geometry 


hd 
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Doplrest Axugis —Are then the axioms eaplicitly enunciated 
m treatises the only foundations of geometry? One can be 
assured to the contrary when pne sees that, after having succes- 
sivewy abandoned thenr, there still remain some *propos'tions 
common to the8rems of Euchd, Lowatchewsky and Riemann 
These propositions ought to rest ongsome premisses, as geometers 
admy, althangh they do not state them —_[t 1s interesting to try 
to liberate them froth classical demonstrations 
Stuart Nill has made ‘the assgrtion that every definition 
contas an axiom, since, n defining"it, the existence of the 
object defined 1s implicitly affirmed This 1s gomg too far ıt 
is seldom that one gives a definition in mathematics without 
following ıt by the @emonstratior®of the existence of the object 
defined, and when it 1s omitted, it 1s generally because the 
reader can easily supply ıt It must not be forgotten that the 
«word existence has not the same sense when it 1s the question of 
a mathematical creation as when we have tø do with a material 
object, A mathematical creation exists, provided that its 
definition involves no contradiction either in itself or with the 
properties previously admitted 
But if Stuart Mill's remark cannot be applied to all definitions, 
it 18 none the less true for some of them 
A plane ıs sometimes defined in the following manner — 
The plane is a surface such that the straight line which joins 
any two points 1m 1t hes altogether in the surface 
This definition manifestly hides a new axiom we could, it 1s 
true, alter it, and that would be better, but then it would be 
necessary to enunciate the axiom more explicitly 
Other definitions give place to reflections no less ymportant 
Such 1s, for example, that of the equality of two figures two 
figures are equal when they can be superposed , to superpose 
them it 1s necessary to displace one until ıt coimcides with the 
other , but how must it be displaced? If we ask, we should be 
answered that ıt ought to be done without changing its shape, 
and ın the manner of an invariable solid The ‘‘ reasoning in a 
circle” would then be evident 
In truth, this definition implies nothing It would have no 
meaning for a being who hved ın a world where there were only 
fluids Ifit seems clear to us, it 1s that we are accustomed to 
the properties of natural solids that do not differ greatly from 
those of ideal solids whese dimensions are all invariable j 
Meanwhile, however imperfect it may be, this definttn 
implies an axiom 
The possibility of the movement of an invaniable figure 1s not 
a truth evident by itself, or at least ıt 1s only one in the same 
way as the postulatum d Euchde, and not as an analytical a 
Priore judgment would be 
Moreover, tn studying the definitions and the demonstrations 
of geometry, we see that one ıs obliged to admit, without de- 
monstrating 1t, not only the possibility of this mogement, but 
even some of its properties 
This results, first of all, from the definition of the straight line. 
Many defective definitions have been given, but the true one 1s 
that which 1s understood ın all the demonstrations where the 
straight line 1s in question 
“ It may happen that the moverflent of a constant figure 1s 
such that all points of a line belonging to this figure remain 
mmovable while all the points situatéd outside this lime are 
displaced Such a hne will be called a straight line ” 
We have in this enunciation purposely separated the definition 
from thé axiom that it implies 
Several proofs, such as those relating to the equalfy of 
triangles which depend on the possibility of letting fall a perpen- 
dicular from a pomt on a line, assume propositions that are 
not enunciated, since we must admit that it 1s possible to carry 
a figure from®ne place to another in a certain manner 
The Fourth Geometry —Among these implicit axioms, there 
1s one which seems to me worth mentioning, not only because it 
hag given rise to a recent discussion,! but because in abandoning 
it, one can construct a fourth geometry, as coherent as those of 
Euclid, Lowatchewsk1, and Riemann 
*To demonstrate that we can always raise from a point, A, a 
perpendicular toa straight line, AB, a straight Ime, AC, 1s con- 
si@ered movable round the pomt A, and in the first instance 
cometding witl» the fixed Ime AB, and it ıs made to turn 
round the point A ufttil it lies m the prolongatioy of AB 





*See MM Renouvier, Léchalas, Calinon, Revue Plulosophigue, June 
1889, Crztigue Philosophigue, September 30 and November 3o, x889 , Revne 
Phitosophique,g8go, p 158 See especially the discussion on the “ postulate 
of perpendicularity ” 
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We thus assume two propositions. first, that such a rota- 
tion 1s possible, and then thaf it can Re compass until thestwo 
lines are m one straight line® oe: 

If the first point be admitted, and “the se¢ohd rejeeted, we 
are led to a series of theorems still more curious than those of 
Lowatchewski and Riemann, but equally free from confiadiction.e 

I will quote only one of them, and that not the mest singular< 
A tue strarght line can be perpendicyglar to rtself | 

The Theorem of Lie —The number of iftplicit’ axioms matio- 
duced ın classical demonstrations 1s greater then @ need Be, and it 
would be interesting to reduce them to a minimum . Wi 
ask ourselves, in the first place, if this 1eductiqn 18 possible, if, 
the number of necessary axioms, and imaginable geometrses 1s 
not infimte A a 

M Sophus Lie’s theorem dominates all this discussion ~ 1t’can 
be thus stated — . 

Let us suppose that the following premisseg ae admitted — 

(1) Space has # dimensions s , 

(2) The movement of an invariable figue 1s, possible 

(3) To determine the position of this figure ın space, # con-* 
ditions are necessary 

The number of geomets ves compatible wrth these premisses wlll 
be limited 

I can even add that, if 7 be given, a highey, limit to 2 .can be. 
assigned A . 

If, then, the possibility of movement be admitted, only a 
finite number (and that a restricted one) of geometries can be 
Invented 

The Geometries of Riemann —However, this result seems 
to be contradicted by Riemann, because this, nvesifgef0t con- 
structed an infimte number of different geometries, and the one 
which generally bears his name 1s only a particular case, 

Everything depends, he says, on the way in which we define 
the length of a curve But there are afl infinite number ofways 
of defining this length, and each of tleese can become the sta ung 
point of a new geometry ° . 

That ts°perfectly true , but most of these d#efigiuons are mM 
compatible with the movement of an invariable figure, which ue 
supposed possible in Lie’s theorem These geometries of 
Riemann, so interesting on many grounds, can onl? then remain 
purely analytical, and do not lend themselves to demonstrations 
analogous to those of Euclid . 

The Natu of Axtoms —Most mathematicians regard, ie 
geometry of Lowatchewski only as a simple logical curiosity, ° 
some of them, however, have gone further Since several , 
geometries are possible, 1s 1t certain teens is the true one? 
Experience, doubtiess,eteaches us that the sum of the angles of ° 
a triangle 1s equal to two right angles , but this ts only becalise 
we operate on too small triangles , the difference, according to 
Lowatchewsk, is proportional to the surface of the triangle, 
will it not become sensible 1f we work with larger triangles, or 
if om means of measurement grow more accurate? Euchdian 
geometry would only then be a prdvisional geometry 

To discuss this question, we ought m the first instance to 
inquire into the nature of geometrical axioms 

Are they synthetical con¢lusions @ grz072,,a8 Kant used to 
say? 

They would appeal to us then with such force, that we could 
not concer the contrary propositiof, nor construct on it a 
theoretigal edifice ` Thére™ could not be a noffEnclidian 
geometry R 

To @onvince oneself of ıt, let us take a true syntlfetical a 
Ér tori conclusion , for enample, ghe followitig — 

If an infinite series of positive whole numbers be taken, all 
differ ent fiom each other, there well aways be one number that 
zs smaller than all the others 

Or this other, which 1s equivalent tg ıt — 

y a theorem be true for the number 1, and uf a has been sha, 
to be true for n + 1, provided that it ts true for n, then wt bid 
be true for all positive whole numbers š 

Let us next try to free ourselves from this conclusion, and, 
denying these propositions, to mvent a false arithmetic analogous 
tothe non-Enclidian geometiy Wedind that we cannot , we 
shall be even tempted in the first instance to 1egard these conclu- 
sions as theresults of analysis . 

Moreo®er, let us resume our idea of the mdefinitely*thin 
animals surely we can scarcely admit that these beings, if they 
have minds hke ours, would adopt Euclidian geometry, which 
would be contrary to all their experience 

Ought we, then, to conclude that the axioms of geometry are 

® 
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experimental truths? But we do net experiment on straight 
. uges or ideal circles , ‘onl material obyects,can be dealt with 
Op what wowld d@pend, then, the experiments which would 
serve to found a geometiy? The answer is easy 

We.have seèn alfove that one argues constantly as if 

' geometrical figuras bghaved like solids That which geometry 
gow from experience ıs therefore the properties of 
ese bodies © 

+ But a diffieulty exists, and it cannot be overcome If 
egpettey were an experimental science, 1t would not be an exact 
science—it would be lable to acontinual revision What do I 
say? Jtag from to day be convicted of error, since we 

know that a rigorously invauiable solid does not exist 

Geometrical axis, therefore, are necther synthetic a gror 
conctuseons norexperimental facts 
« They are conventzons our choice, amongst all possible con- 
, ventions, 1s guided by experimental facts , but it remains /ree, 
» and 1s only limited by the necessity of avoiding all contradiction 
It 1s thus that the postulates can remain rigorously true, even 
when the expertmental laws which have determined their 
adoption®are only approximate 

In other words, axzoms of geometry (I do not speak of those of 
arithmetic, arë only definitions ın disguise 

This being so, what ought one to think of this question Is 
the Euclidian geometry tiue > 

The q@tmeon is nonsense 

Qne might just as well ask whether the metric systems true 
and the old measures false, whether Cartesian co-ordmates 
are true and*p®far co-ordinates false, whetner one geometry 
cannotebe more*true than*another—it can only be more con- 
veņient e 

“Yow, Euclidian, geometry 1s, and will remaim, the most 
"convenient — . * .. 
(1) Because it 1s the simplest, and ıt ıs not so simply on 
account of our habits of thought, or any kind of direct mturtion 
which we mayehave of Euclidian space , it is the most simple 
in itself in the same way as a polynomial of the first order 1s 
simpler than one of the second 

) Because jt agrees sufficiently well with the properties of 
matyral solids, those bodies which come nearer to our mem- 
bers and our eye, and with which we make our instruments of 
theasurement 
* Geometry and Asta onohty —The above qe.tion has also been 
stated in another way If the geometry of Lowatchewsk: 1s 
true, the parallax of a very distant star wouid be finite, if that 
of Riemann be true, it would be negative Here we have 
results Which seem subject to experience, and it has been hoped 
that astronomical observations would have been able to decide 
between the three geometries * 

But what one calls a straight line in astronomy ts simply the 
trajectory ofa ray oflight If then, as 1s umpossible, we had 
discovered negative parallaxes, or shown that all parallaxes 
are greater up to a certain limit, wè should have the choice 
between two conclusions — ë 

“We could renounce Eucltdian geometry, or modify the laws of 
opties; and #mit that light 1s not propagated strictly in straight 
ines 

Tt ıs uBele’s to add that everyoneswould regard the datter 
solution as the more adPantageous 

Euclidian geometry, then, has nothing to fear from new 
experiments é 

et me be pardoned for stating a little paradox ın con- 
clusion — è 

e beings which had minds lke ours, and who had the 
sme senses as we have, but who had not fcetved any previous 

goann, might receive conventionally from an exterior world 
choices of impressions sudh that they would be led to construct 
a geometry different from that of Euchd, and to localize the 
phenomena of this exterlom world in a non-Euchdian space, or 
even In a space of four dimensions 

Fonus, whose education has been formed by our rgal world, 
if we were suddenly transported in thys new one, we sh®uld not 
have any difficulty in referring the phenomena to our Euclidian 
space 
« Anyong who should dedicate his life to it could, perhaps, 
eventually tmagine the fourth dimension 

I fear that ın the last few lines I have not been very cleay I 
can only be sg by introducing new developments , but I have 
already been too long, and those whom these explanations might 
interest have read their Helmholtz 
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Desiring to be Yuef, I have affirmed mote than #have proved . 
the reader must pardon me for this So much has been written 
on this subject, so many different opinions havegbeen put 
forward, that the discussion of them would fill a volume 
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Royal Society, February 11 #-'* The Rôle played by Sugar 
inthe Anmal Economy Pretummaiy Note on the Behaviour of 
Suga” in Blood” By Vaughan Harley, M D 

This communicatio was to show that the causes why the 
whole amount of added sugar can seldom be recovered from blood 
are threefold Firstly, thè wnperfecttons in the as yet known 
methods of analysis Secondly, the different ways in which the 
albumens of the blood behave themselves whilecoagulating , some 
coagulating 1n the form of firm clots, which retain the saccharine 
matter ın their interstices, rendering ıt impossible to extract all 
the sagar from them by washing, others separating as loose, 
flocculent curds, from which the sugar can be regained with 
comparative facility While, thirdly, as bacteria were distinctly 
ascertained to have nothing to do m the matter, and yet the loss 
of the sugar added to the blood 1s in every instance distinctly pro- 
gresstve—aqpording to the period of time the sugar ıs left in 
contact witk the blood before the analysis ıs begun—Dr 
Vaughan Harley considered himself justified in saying that there 
must exist m the normal blood itselfa sugar-transforming agent 
‘This he described as an enzyme, but reframed from gomg 
into any further particulars regarding ıt until his researches upon 
the subject are more advanced 

He gave tables of the results of his experiments, and compared 
them with those recently published by Schenk, Rohmann, and 
Seegen, showing that while the percentages of the sugar 
regained by the first observer ranged from 20 to 55 per cent , and 
these recovered by the two last experimenters fluctuated between 
80 and 96 per cent , ın his three different series of experiments, 
whefe different methods of analysis were employed, the percent- 
ages of the added sugar regained ranged respectively between 85 
and 100, 92 9 and 99 3 , and 94 7 and 99 9 per cent 


Mathematical Society, February 11 —Prof Greenhill, 
ERS, President, m the char —The following communica- 
tions were made —-On the logical foundations of appled 
mathematical sciences, by Mr Dixon He maintained the 
importance of distinguishing in all sciences between what 1s 
dependent on verbal conventions and what ıs not He thus 
distinguished between that part of the meaning of a term which 
1s laid down asits definition, and the®part which remains to be 
discovered as a consequence of the definttion So also sciences 
might be divided into purely symbolic sciences, which being 
based on definitions alone comveyed no real information , sub- 
jective sciences, which deal with concepts and objective 
sciences, which deal with*actual things He then stated the 
conditions under which a set of assertions might be arbitrarily 
laid down as the definition of a term , and applied these condi- 
tions to show that Newton’s three laws of motion could be 
regarced as a definition of the term force, that if this was 
done there could no longer be ay discussion as to whether or n 
not force alone is sufficient to account for the movements of 
matter. The anomaly that we are apparently able to determine 
direct ons absolutely, though we can determine pasitions only 
relatively, was explaimed, and a formal proof of all the 
elemeatary theorems of mechanics, including thg principle of 
virtua! work, might be deduced —Note on the inadmisybilit 
of the usual reasoning by which it appears that the limiting 
value of the ratio of two infinite functions 1s the same as the 
ratio of their first derived, with instances ın which the result 
obtained by it ıs erroneous, by Mr Culverwell —On saint 
Venant’s theory of the toision of prisms, by Mr A Be 
Basse FRS e 

é DUBLIN ° 

Royal Society, January 20 —Prof W N Hartley, F RS, 
in the chair —Reports on the zoological collections made by 
Prof Haddon in Torres Straits, 1888-89 the Hydrocoralling, 
by S J Hickson The specimens described are a female stock 
of Stylaste: gracilis, Dustechopora nolacea, and Millepora 

urrayı Some of the smaller colomes of Destechopora ares 
bright orange ın colour, others vantyke brown, and the larger E 
ones are deep purple with pale yellowish tips The awthor 
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belfves that the differgnces in colour mean a Gifi€rence in age 
and sexual confition The smallest colonies ere not sexually 
mature, the brownish have male ampulla, and the oldest stocks 
are violet ®@ colour, and are apparently female In any case, 
the colour of Dzstschopoyz can no longer be regarded as the 
principal character far specific definitipn —Sir Howard Grubb, 
F RG, exhibited and describefl a 4 inch equatorially-mounted 
refracting telescope of novel construction, in which the right 
ascension and declination circles were situated at the eye end 
of the telescope ifelf, instead Of, as usual, on the polar and 
dechnation axes, thereby r€pdering the working of the 
mstrurent most convenient for tne observer The circles at the 
* eye end of the telescope are connected by gearmg to the polar 
and declination axes , but Sir H Grubb described the method by 
which the ‘‘loss of time,” and other errors, consequent on 
gearing, were almost totally eliminated, &nd the readings rendered 
quite sufficiently accurate forall ordinary parposes to which such 
a telescope would be put —The first part of a memoir on the 
fossil fishes of the Coal measures of the British Islands, by 
Mr James W Davis, was communicated by the Honorary 
Secretaries of the Society 


Paris 


Academy of Sciences, February 15 —M d’Abbadiein the 
chair —On a new method of organic analysis, by M Berthelot 
The method consists in heating ‘he compound in ox$gen under 
a pressure of 25 atmospheres in a calorimetric bomb Com- 
bustion 1s total and instantaneous, and therefore differs from 
that which appertaims to the use of copper oxide —On the 
employment of compressed oxygen in the calorimetric bomb, by 
the same author ~—Action of alkane metals on boric acid 
critical study of the processes used in the preparation of 
amorphous boron, by M Henri Moissan The general result of 
the mvestigation 1s that when an alkaline metal acts on boric 
acid the reaction that occurs 1s accompanied with considerable 
heat, and, on account of the elevation of temperature, the 
greatest part of the boron set free combines with the excess of 


~ alkali, and with parts of the me.al vessel used for the experi- 


ment When this 1s afterwards washed out with water afd 


+ hydrochloric acid, a mixture of boron, boride of sodium, boride 


of iron, boron hydride, nitride of boron, and hydrated boric 
acid 1s obtained after desiccation This mixture 1s said to have 
the same composition as the substance which has hitherto been 
regarded as amorphous boron M Moisan will describe a 
method of preparing amorphous boron in a future paper — 
Experimental researches on the transmissibility of cancer, by M 
Simon Duplay ~The temporary star in Aunga,*by M G 
Rayet. On February 10o and rr the star appeared to M 
Rayet to be orange-yellow er pale yellow Its spectrum was 
examined by means of the 14-1nch equatorial fitted with a spectro- 
scope It appeared to be continuous, the red and violet 
portions being comparatively bright Four bright lines were 
seen in the green, and their wave-lengths were determined as 
518, 501, 493, and 487 —Extension of Lagrange’s equations to 
the case of sliding friction, by M Paul Appell —On the dis- 
tribution of prime numbers, by M Phragmen —On the measure 
of highetemperatures, reply toM H Becquerel, by M H 
Le Chatelier —Remarks on the surface tension of qud 
metals, a reply to a note be M Pellat, by M Gouy — 
Yaration, with temperature, of the dielectne constant of 
liquids, by M D Negreano Experiments on benzine, toluene, 
and xylene, bgtween 5°and 45° C , indicate that the dielectric con- 
stant diminishes with increase of temperature —On the influence 
exercised on electro-magnetic resonance by an unsymmetrical 
arrangement of*the long circuit along which the waves are pro- 
plated, by MM Blondlot and M Dufour The experiments 
show that the wave-length, measured by means of a resonator, 
1s, independent of the dissymmetry of the two wires which 
transmit the electro-magnetic undulations —The propagation of 
elgctric waves studied by atelepionic method, by M R Colson 
—Magnetic perturbation of February 13 and 14, by M 
Moureaux The disgurbance was first indicated on the magneto- 
graph of the Parc Saint-Maur Observatory at* 5h 42m on 
« the morning of the 13thinst The declination and horizontal 
force curves suffered a simultanepus rise, while the vertical com- 
portent decreased The most important phase of the perturba- 
tion occurred between 11 pm and 2am ,and about 5 pm 
of the 14th the elements had returned to their normal value, 
‘Me disturbance m dechnatign amounted to 1° 25’, and the 
. horizontal and vertical components varied respectively more 
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then zy and sy. of their normal’ value —%Observations of 
atmosphenic electricity, madè by meang of a captive balloon, by 
M E Semmola —-On the determmation of thg state ef dissolved” ` 
salts from a study of contraction, by M Georges Charpy —Oh 
some properties of bismuthic acidy by N G André —On a 
carbide of barium, by M Maquenne (See Notes )—~Trans- 
formation of aromatic amines into chlorinated Bydrocar bond 
MM Prud’homme and C Rabaut —On the, prypciples whi 
accompany chlorophyll in leaves, by M A Etard —Improve-® | 
ment of the culture of industrial and fodder potatoes in Fane : 
results of the season 1891, by M Aimé ‘Girard —Contyi 5 
tions to the study of unplastered wines, by M H Quantin 
~-On the assimilation of carbohydrates, by M ote—On 
the presence of numerous diatoms ın the Creéaceous of the Paris 
basin, by M Cayeux —On the existence of zeolites 19 the 
calcareous Jurassic rocks of Anége, and on the dissemination of 
these minerals in the Py:enees, by M A Lacroix 


AMSTERDAM 


Royal Academy of Sciences, January 30 —Prof van de 
Sande Bakhuyzen ın the chair —Prof Pexellaring spoke of thé 
composition of the fibrin ferment. When oxalated blood-plasma 
is diluted with water and treated with acetic acid tll moderate 
acid reaction, the precipitate consists chiefly of a substance which 
1s soluble in alkali, in an excess of acid, and ın neutral salt- 
solutions, and from which, by the action of pepsin- hloric 
acid, 1s split off a nuclein—a substance that°thus must be con- 
sidered as a nucleo albumin = This nucleo-albumin acquires, comh- 
bined with lime, all the properties of fibrin ferngane It is ‘very 
probable that this nucleo-albumin issues from the corpusdes of 
the blood —Prof Max Weber gave some results of his mvesti- 
gations of the fresh-water fauna of the islands of Sumatra, Java, 
Flores, Gelebes, and Saleyer Among thé Crustacea, tĦe + 
Entomostraca are not essentially different from E@ropeangorms’ 
Isopods are only represented by marne species Ichthyoxertte™: 
Tachzea, Rocinela, and Bopyride Amphipods gre extremely 
rare, and only Orchesta was found Nearly 70 species of 
Decapods were collected, out of which 33 are living also in 
brackish and gea water It could be proved that immigritiomy, 
out of the sea into the rivers had taken place Af accountewas , 


given of the life-history of Zchthyoaenus Tellanghausie At | 
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DEEP-SEA DEPOSITS 


© Report on the Screttrfic Results of the Voyage of HM S 
prmmbliallenges” uring the Years 1873-76, under the 


. 
a4. 


© command of Fapian George S Nares, RN, FRS, 
© and ihe date Captan Frank Tourle Thomson, RN 
7 AT repared under the Superintendence of the late Sir C 
Wyville Thomson, F RS, and now of John Murray, 
LLD, PhD, &c, one of the Naturalists of the Ex- 
pedition Report of Deep-Sea Deposits, based on the 
Specimens coblected during the Voyage By John 
Murray, LLD, PhD, and the Rev A F Renard, 
* "LL D, PhD, Professor of Geology and Mineralogy in 
the University of Ghent Pp xwux and 496, with 43 
. Chasts, 22 Deagrams, and 29 Lithographic Plates 
(London Published by Ofer of Her Majesty s Govern- 
ment, 1881 ) 
Ca have had to wait long for this very 
portant work, but now that it les before them, 
we believe that the general verdict will be that it was 
worth while é wait even sixteen years for a monograph 
so ewellent m design and so complete in execution It 
must not be forgotten, teo, that much of the information 


. €entaimed in ths volume has been already given to the 


1 


wcir ng recent years 


scienafic wotld“first n Mr Murray’s Preliminary Report 
on the subject, published in the Proceedings of the Royal 
Society , afid secondly in a series of papers written by 
him in conjunction with Prof Renard, and published in 
ethe Proceedings of the Royal Society of Edynburgh 
*YTt is a most fortunate circumstance that the naturalist 
«on board the Challenger, who had charge of the collection, 
» examination, and preservation of the samples of the de- 
posits collected by the sounding-appfratus and the dredge, 
as wellas of those obtained by means of the tow-nets 
-and tangles, has been able during the long period that 
has elapsed since the return of the vessel to England, to 
devote his attention to their careful study and description 
In.the work of dealing with this vast mass of materials, 
as the preface informs us, Mr Murray has had the co- 
operation of Mr Frederick Rearcey, who accompanied 
„the Expedition, and was afterwards assistant_in the 
Challenger Office, afd also of Mr Jamas Chumley 
Especially fortunate has been the circumstancethat Sn 
. Wyvilte Thomson and Mr Murray were, m 1878, able 
to secure the aid*of the eminent Belgian petrographer, 
Prof Renard, who = so great a master of those micro- 
scopic methods of regearch which have played no umm- 
portant part in the gevelopment of geological science 
In the exact, determination of the 


* minute fragments of minerals which occur in these de- 
ps posits, Prof Renattl’s {knowledge of the optical and 


chemical methods of *mtcroscopic research has proved 
of especial value, aml the assurance that, during several 
mpnths in the years 1881 and 1882, the Belgian petro- 
/grapher was able to devote fimself to thé work of in- 
“vestigating these deposits will invest the mineralogical 
determinations with an authority which they could not 
otherwise possess 
The introduction to the work consists of an excellent 


summary of the references contained ın various authors,°! 
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Uesiabiag with Herodotus, Plato, and Skyla,, to the 


supposed nature of the sea-béttom, The sagacious re- 
marks on the spbyect by the Italian ‘haturalests, who were 
the real founders of the science of geology in the fifteenth 
century, receive appreciative notice, eand the earhest + 
attempts to deal with the deposıt$ of the deep geas, espe- 
cially those of Soldani, Ehrenberg, Si Joseph Hgoker, 
Edward Forbes, and Prof J W Bailey, have full re- 
cognition The importan, memo gf Prof W C 
Williamson on the mud ofgthe Levant 1s noticed, but 
the authors seem to be scarcely aware how many „of the 
later discoveries im this branch of science were fore-" 
shadowed in the remarkable monograph of the Man- 
chester Professor A general account of the results 
obtained by the chief expeditions fitted out for the study of 
the deep ocean and its deposits—expeditions which pre- 
ceded and followed that of the Chadlenger—leads up to 
a Civision of manne deposits into “Terigenous” and 
“Pelagic,” a classification which, if not too ngidly 
applied, appears to be serviceable and even necessary 
The first chapter 1s devoted to the various methods of 
obtaining, examining, and describing deep-sea deposits, 
and here the general arrangements made on board the 
Challenger, which are familiar to most readers from the 
description given by Sir Wyville Thomson in his “ Voyage 
of the Challenger,’ and the narrative volumes of the Re- 
port, receive very full and exhaustive treatment The 
precise account of the apparatus, ilustrated as it 1s by 
numerous woodcuts, cannot fail to be of great value to 
those engaged in fittmg out similar expeditions The 
Study of the methods employed in the sifting, fractional 
decantation, and chemical examination of the several 
deposits is essential to the proper understanding of the 
results detailed in succeeding chapters of the work 
The methods of analysis employed by Prof Brazier at 
Aberdeen, and by MM Renard, Stpoc7, Hornung, and 
Klement, m the laboratory of Piof Ludwig, of Vienna, 
and in Mẹ Renaid’s laboratory at Brussels, are given in 
full detail, and will prove of great service when the 
results described in the present volume come to be 
compared with those of future investigators 
The second chapter consists of a series of synoptical 
tables, occupying 114 Pages, in which the nature and 
composition of every deep-sea deposit collected during 
the voyage of the Challenger 1s descitbed In each case 
the number of the station, the date, the latitude and 
longitude, the depth in fathoms, the tempeiatute at the 
surface and the bottom aresgiven , and these particulars 
re followed by (1) a general description of the materfal 
brought up, (2) the percentage of calcıum carbonate , 
(3) a list of the chief Foraminifera present’, (4) an enu- 
meration of the other calcareous organisins , (5) the per- 
centage of insoluble residue , (6) a lst of theesilicgous 
organisms , (7) of the minerals , (8) a description of the 
fine washings , the last column being devoted to agdi- 
tional observations These synoptical tables are followed 
by a discussion of the variation of the deposits ith 
change of conditions along the different lunes of soundings 
and dredgings This general summary of the results, 
which occupies 36 pages of the work, constitutes an® 
admuable résumé of the information contained ig the 
tables ‘ s 
Chapter 11 1s dé@voted to the desciption of regent 
* 
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marine formations and the: different types of deep-sea 
deposits their compositi8n, geographical and bathy- 
metrical distribution *All marine deposits@which are not 
“ Littoral,” o1 formed between hegh- and low-wates marks, 

r“ ShalloW-water,” a term which the authors limit to the 
a between low-water mark and a depth of r00 
fathomg, are classified ın thisework ‘as deep-sea deposits 
They, clude Coral Mud, Volcanic Mud, Green Mud, Red 
Mud, and Blue Mug (which are,classed as Terngenous De- 
posits, formed in deep and shallow water close to land- 
masses), and the Pteropod ooze, Globigerina ooze, Diatom 
ooze, Radiolarian ooze, and Red Clay (which are grouped 
as Pelagic Deposits, formed in deep water removed from 
land) In the case of each of these deposits the proportions 
and characters of the organic and inorganic mateuials 
are given, and the results of a large number of chemical 
analyses, some of which are now published for the first 
time, are discussed Perhaps one of the most interesting 
of the many valuable discussions contained m this 
chapter 1s that which deals with the proportions of the 
ocean-floor covered by different kinds of deposits A 
map (Chart I) 1s devoted to an attempt to illustgate the 
nature of the ocean-floor over the whole of the globe, and 
we cannot resist the temptation of quoting the general 
estimate to which the authors have been led by then 
laborious and patient researches. These results are 
based not only on the collections made during the 
Challenger Expedition, but on many obtained before and 
since, which have all passed through the hands of the 
authors , they include the materials brought up in no 
less than 1600 soundings from the Atlantic, 300 from the 
Indian Ocean, and 400 from the Pacific, all from depths 
It 1s evident, therefore, that the 
map and estimates, though admittedly only approximate, 
are based on a mass of data such as has never been 
brought together before 

The total area of the surface of the globe 1s estimated 
at 196,940,700 square mules, of which dry land occupies 
about 53,681,409 square mules, and the waters of the 
ocean 143,259,300 square miles The approximate extent 
of the areas of the sea-floor occupied by each type of 
marine deposits ıs given as follows — 


oe 
Mean depth 





Area in 
me square 
fathoms miles 
“Littoral Deposits ” — 62,500 
$ Shallow Water Deposits — 10,000,000 
Coral Mud 740 
2 | Coral Sand e 176 2,556,800 o 
z & | Volcanic Mud 1033 
i 
K z Volcanıc Sand 243 600,000 š 
Sa ) Green Mud 513 
# & | Greet Sand 449 850,000 
= | Red Mud 623 100,000 
Blue Mud I4II I4, 500,000 
Pu p Pteropod ooze 1044 400,000 
© E Globigerina ooze 1996 49,520,000 
< © 4 Diatom ooze 1477 10,880,000 
3i Y Radiolarian ooze 2894. 2,290,000 
F Â Red Clay 2730 51,500,000 


Some of the host striking 1esults, which make them- 
selves apparent from a study of this estimdte and the 
“ccompanying chart, are the very wide distribution of 
the Fpramınıferal ooze and the red clay in the Atlantic 
and Pacific respectively , and the remarkable manne in 
which the deposits of vegetable origin replace those 
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composed of the remains ef anim oh the. bottom of the 
Anjgictic Ocean | 

Chapter iv, dealing With the materials of organic me 
ongin, 1s, we are informed in the, prefac®, ensirely from 
the pen of Mr Murray The Reports of the late Mr. 
H B Brady, of Prof Haeckel, and of Count Castracane, 
on the Foraminifera, the Radiolarians, 4nd the Dia 


aceæ brought home by the Challenger Expedition, have e 


already supphed naturalists with the means df drawang 
many important deductions, but Mr Murray still find? 
much to say on the subject, which 1s not onlaggav,but 
of very great interest, In the couple of pages devoted 
to the description of those curious and abundant organ- 


isms the Coccospheres and Rhabdospheres, which Mr. « 


Muray here refers without doubt to the Calcareous 
Alga, we could have wished that he had been able to 
announce that he had succeeded in inducing some com- 


petent botanist to undertake the study°of the m&tenal. 


brought home One of the ‘most important discussions 
in this chapter 1s that on the disappearancé of calcic 
carbonate in the deeper deposits The estimate made 
by Mr Murray of the mean percentage of caks®®car- 
bonate in the different deposits, as the result of a large 
number of chemical analyses, 1s as follows æ « . 


s 
* Percentage of CaC®; 


. 
> 
e 


iN’ 


Coral Mud and Sand e 4t 
Pteropod ooze e 79 26 oe 4 
Gtobigerina ooze oo 6453 
Diatom ooze ; 2296 > m 
Blue Mud and other Terrigenous 
deposits 1980 
Red Clay 6 70 
Radiolaman ooze 401 . 


"w 


The facts cited by Mr Murray, on the authority Ut . 
Mr John Rathay (p 282), on the ease with which the € 


remains of the Diatomacez are dissajved, are of especial 
mmportance to the gedfogist who 1s called upon to explain 
the origin of the silica now forming nodules and bands 
in beds of limestone, and which he 1s tempted to jefer 
entirely to the larger oiganisms like Siliceous Sponges, 
because remains of these are sometimes preserved All 
the observations made in the existing deep seas, how- 
ever, point to the conclusion that the minute Diatoms 
and Radiolarians play a much more important part in 
separating the soluble silica from sea-water than do the 
Siliceous Sponges s 

Chapter v , dealing with the mineral substances found 
in deep-sea idedoare 1Sefull of interest. The maneral 
particles which are obviously derived frðm the sold crust 
of the globe are first dealt with, and in the account of 
the pumice, the basic volcanic glas$, and the palagonite 
of the deep-sea deposits, Prof Rengrd exhibits alike his 


wide mineralogical knowledge and his skill in dealing ~» 


with microscopical and often obscure materials 
coloured lithographic plates illustratmg this part of the 
wok, which have been drawn By Prof Renard, and 
engraved in Vienna, are of wonderfwi beauty and fidelity. 
A list of mineral particles detected in deep-sea deposits 
1s given, agdincludes all, oy nearly all, the common rook- - 
forming minerals , butt: is admitted that, with respect to’ 
the very minute particles in the finest washings, aecon- 
Siderable margin of doubt must always exist regarding 
their identification. We could wish that it were possible, 
an the space at our command, to give a summapy of the 


' 
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Ld 
facts leading to the Sefhnciusio® that mater.als of extia- 
terrestrial ofgin play a not ,uuimpaytant part methe 
=» accumulations which die takfhg place on the deepest 
ocean-floas °We can only call attention, however, to 
the clear descripyons amd admirable plates which illus- 
trate this parf of the subject The exquisite drawings of 
etjc spherules and of chondre upon Plate xxi, 
a enable the Yeasler to judge of the real nature of the evı- 
degte relied’ upon, and an examination of these figures 
Cannot but remove any lingering doubt, as to the true 
naturtegf these materials, from the minds of all those 
who are familiay with the minute structure of meteorites 
Fhe last chapter of the work deals with the chemical 
e products which are formed zz sz#z upon the floor of the 
ocean, and here, perhaps, the interest of the work for the 
geologist culminates We can only refer to the numerous 
, and interesting problems connected with the origin of the 
- red chy, the méde of formation of the glauconite-casts, 
the source of the materials and the chemical processes in- 
volved in the formation of the phillipsite and other zeolites, 
the manganese-nodules, and the phosphatic and other 
conons (The 76 pages of text, and the admirable 
drawings which illustrate this part of the subject, will 
extite the æterest of ali students of the subject They 
enable the feader to form a clear idea of the forms and 
«structure of the remaekable manganese nodules, and of 
"ehe ear-bones,*teeth, and other objects which, jn a more 
or less pBosSRatized condition, are strewn over the 


ba na 


deepest part of the ocean-floors In an appendix 1s 
given a rePort on the analysis of the manganese-nodules 
by, Dr John Gibson, especial attention bemg directed to 


"ihe detection of the rarer elements by spegtroscopic and 


+ 
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methods While traces of barnum, strontium, 
lithium, molybdenum, zinc, titanium, vanadium, and 
thallium were fount, caesium, rubidium, and the metals 
of the cerium and yttrium groups Sere sought for in vain 
The quantitative analyses, as shown by the tabular state- 
ments, would appear to have been executed with every 
modern refinement, and were carried out, by Prof Crum 
Brown’s permission, in*the Chemical Laboratory of the 
University of Edinburgh Another appendix contains 
an account of the analyses which have been made of the 
different variehes of deep-sea deposits 
In conclusion, we may point out that the work ys worthy 
of pragge, not only for what ıt inclydes, bu for what it 
omits The time has not yet atrived foi a full dis¢ussion of 
the gBoldgical bearings of many of the new andgnterest- 
ing facts brought to light by the Challenger Expedition 
Theoretical discusstons aie, therefore, wisely kept, in the 
monograph before u$, within very nariow bounds It 1s 
evident that much ef the work was written before the 
publication by Messis Jukes-Brqwne and Hartson of 
their interesting memoirs on the geology of Barbadoes, 
and before the discovery of the Radiolarian-chert of Ayr- 
shire and other districts “These discoveries, it 1s true, are 
mentioned in footnotes, but have evidently had but little 
influence in moulding the views of the authors Few 
gtologists will be prepared fp accept the vmws of Mi 
* Murray, when he endorses the conclusion of M Cayeux 
that*the white chalk should be classed as a terrigenous 
deposit But on this and other points the views of the 
authors me stated with a commendable absencg of dog- 
matism,and a manifest desire to lay before readers of 
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the work all the facts bearing’upon the questions at issue, 
even wher they are manifestly hostile to the conclugions 
adopted . 

We cannot bring this Aotice to an end without con- 
gratulating the editor of the Challenger eports on 
the nearly approaching, close” of gas heagy labours 
Only by a worker gifted with unrivalled powers of 
organization, as well as with indomitable energy, could 
such a task have been breught to a euccessful termina- 
tion The mass of matefials was so vast and multi- 
farious, the interests involved in their distribution so 
wide and often cpnflicting, while personal considerations 
could not always be kept from exercising a disturbing 
influence, that it 1s fess surprising that ciiticism shquid 
sometimes have been provoked, than that results so sub- 
stantial, and, on the whole, satisfactory, should in the 
end have been attained 

The present Report forms the last of the senes of 
splendid monographs ın which the results of this famous 
Expedition—one which will be recorded in the history 
of Science as perhaps the grandest concession to her 
claims nade up to the piesent time by the British or 
any other Government—are fully recorded and discussed 
The final volume of the Chatlenger Reports, which, it 1s 
stated, will probably be published in the course of the 
present year, will contain lists of the organisms collected 
at every observing station, with other details, in the 
nature of a summary of results Joun W Jupp 





PARASITIC FUNGI AND MOULDS 


British Fungi Phycomycetes and Ustilagıneæ By G 
Massee (London Reeve and Co, 1891) 
T ıs a somewhat remarkable fact that no one has 
hitherto witten a book on the British Phycomycetes, 
the common white moulds so often found growing on 
decaying substances o: in water, or as parasites of a 
most degtructive kind in various valuable plants , andthe 
opportunity thus afforded to the writer of the present 
volume was a good one, of whach, it is but fan to say, he 
has taken considerable advantage The Ustlaginee 
of this country had already been treated by Mr Plow- 
1 ght, but there are sufficient differences between the 
works of the two aathois to make Mr Massee’s book 
none the less noteworthy on that account 
When we conside: the great variety of “ white moulds,” 
such as Mucor, that infest all kinds of rotting fruts and 
other vegetable débrzs, of Parasites such as the Phytoph- 
afora of the potato disease, and the Peronosporee which 
cestroy onions, vines, and other valuable vegetable pro- 
duce, to say nothing of the Saprolegma of the salmon 
disease, the Pythzwm which decimatesseedlings of all 
kinds, and the Zmpusa which kills our howse-fiyss in 
autumn, and glues then dead bodies to the window-panes 
—when we regard these and a host of other extraordjnary 
and important Phycomycetous Fungi, .t seems more and 
more surprising that no one has compiled an intellsgible 
account of these things in this cougtry! yet so it 1s, and 
the author ‘of this little book of a couple of hundred of 
pages of carefully, and, on the whole, pleasantly-writtefi 
matter, ought certainly to deserve the thanks of boganical 
readers for undertaking the difficult task, ahd dischargufy 


it as well as he has*done 
® 
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In reviewing the work there are two parts to be noticed, 
and two points of view, from which to critigze them the 
first fifty pages or so are concerned wkh a general 
popular accgunt of the morphology of Fungi in tHe wider 

* sense, while the refnaindgr 1s devoted to the setting forth 
of the Biifsh gerfewa and speotes.(so far as they have 
been worked up) of the two groups specially dealt with 

The general account must strike a careful reader as not 
only exhibiting a Sood deal of knowledge on the part of 
a writer who 1s wishful to put © at the disposal of all who 
care forit, and in a pleasant style, but also as showing 
what enormous advances have been made in the popular 
exposition of these matters within the last few years 
When we look back to the systematic books on Fungi of 
ten to fifteen years ago, they appear hopelessly dry and 
unmteresting , whereas here we have a compact, neat 
httle volume, with a store of interesting information 
thrown ın as an introduction to the more serious detailed 
work which follows 

We do not mean to say that this part of the book is 
without mistakes o: slips, either of fact (eg the state- 
ment on p 49 regarding mutualism between Fufkgi and 
Phanerogams) or judgment (eg the reference to 
“phanerogamic Fungi” on p 11) Moreover, there are 
evidences of careless proof-reading, as at the foot of 
pp 41 and 42 But it is far more easy to pick small 
holes ın a book like this than to do proper justice to 
what 1s good and useful in it, and we prefer to dwell on 
the more important positive points, than to emphasize 
the fewer and more trivial drawbacks 

The more purely systematic part of the work shows 
evidence of careful and conscientious industry, suggesting” 

“constant reference on the part of the author to type- 
specimens and authorities Of course, it 1s not so mter- 
esting to the general reader, but the diagnoses are so 
clear, and so simply written, that we think any amateur 
ought to be able to follow them with the object in hand , 
as for professional mycologists, they will probably wonder 
that ıt could all be put so plainly—at the same time, they 
will suspect something 1s Wrong with the German refer- 
ence on p 162, and will probably remark on the chapter 
on “ Fossil Fungi” They may algo inquire why Ustla- 
ginee@ are taken with Phycomycetes The author answers 
this question on p 160° he follows Brefeld ın regarding 
Protomycetes as inking the two groups The somewhat 
antiquated. method of obtaining sections, on p 62, had 
better have been omitted ° 

Phe most interesting points fo the systematists will be 
Mr Massee’s almost consistent alterations of Plowright’s¢ 
authorities forgthe species of the Uste/agzneg@, and his 
addition of one or two new ones—eg Ustzlago saluer 
(p 177), Doassansıa comar: (p 198), and Protomyces 
purptreo-fingens (p 164), they willalso notice the fusion 
of some species kept apart by Plowright—eg on pp 178 
and 186—and the separation of the two species of Tuber- 
cnra, on pp 203 and 204 

We note, also, hat Massee has altered the name of 
Tiail’s Lntyloma matricarte to E Trai, possibly on 
gpod grounds , but we think it a mistake to use such 
specific names, here and elsewhere, seeing how much 
Fyngi ùre in nged of useful distinctive appellations 





The figures on the six plates are, fairly well drawn 
and @elected, and the referenges to them are useful and 
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to the pomt We have n@ testeNge? indices m detail, 
butéhey are very well planned, and Sppeaf fo be acturate. 

On the whole, and withsut bemf eblurd to its faults, we . 
think this little book should be welcoméd as ‘a useful, 
manual on the subject, and shquld cartainly be in the 
hands of students of botany who wish to know sometHing 
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A Treatise on the Geometry of the Circle,eang+sgme 
Extensions to Comc Sections by the Method of Re- 
ciprocation With numerous Wxamplee By W J 
M‘Clelland, MA (London Macmillap, 1891 ) K 


THIS 1s a full book, written on the lines which previous 
works by Irish mathematicians have made familiar to 
us The author acknowledges his indebtedness to the 
writings of Mulcahy, Salmon, and Townsend He has , 
also freely consulted the similar works bY Cremoné and . 
Catalan, and ın his treatmenf of the recent geometry has 
In many cases gone to the fountain-head in the*memoirs 
of Brocard, Neuberg, and Tarry Though in parts pro- 
ceeding on parallel hnes with Casey’s “ Sequel,” there 1s 
a good deal of other matter not to be found ın thf work. 
The writer’s object 1s to give a concise statement of those 
ropositions which he considers to be of fsndamental 
importance, and to supply numerous wlustrative examples 
Many of the exercises are worked out in an elegant 
manner, and to the major part of the otheys useful hints 4 
are givem« Chapter1 1s introductory , chągter u , ın four? 
sections, is devoted to “Maximum and Minimum”; 
chapter 11, also ın four sections rapidly touches upon 
“ Recent Geometry”, chapter 1v discusses tht general 
theory of the mean centre of a systern of points; and 
chapter v treats of collinear points and concurrent lines 
Chapters vı $ vn, and vin are concerned with inverSiiue= 
points with respect to a circle, poles and polars (withe ' 
respect to a circle), and coaxal circles In these chapters - 
will be found ample food for the st&lent Chapter ix. 
gives an account of the theory of similar figures, and 
here we specially notice the sketch of Neuberg’s and 
Tarry’s researches on three similar figures Circles of 
similitude and of antisimilitude form the subject? of 
chapter x Here some interesting problems are solved 
Inversion (chapter xı), general *theory of anharmonic 
section (chapter xu ), involution (chapter xiu ), and double 
points (chapter xiv ) close what must unhesitatingly be 
called a varied and ample maz The wonk, being con- 
fessedly to a great extent elementary, of course brings 
before thts reader much that 1s old, there 1s, however, - 
novelty in tht treatment and also in the matter. «Chere 
1s one feafire we have omitted to mention, to which Mr 
M‘Clellapd draws attention, and that 1s the apphtatien of 
reciprocation to many of the best known theorems by 
means of which the corresponding properties of the conic 
are ascertained To go through all the examples would 
occupy more time than we can spare, but we have 
dipped into all parts and brought wp good results In 


the text we have notedone slip p 60,1 12 up shoulde = 


be —B. No doubt we have omitted to mark other 

errata The figures, which are white lines on a black 

block, carry our thoughts back to eld Cambridge days, 

when we turned over the pages of our Miller’s “ Hydro- 

statics” The geometer will find much to interest him in 

Mr M‘Clellagd’s work è 
e 
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Kalu’: Account of kis Vilt to England on les Way 

to America :n 1748 ‘Translated by Joseph Lucas 
e(London Macmillan and Co, 1892) s 

KALM was a well-known Swedish botanist and economist 


of the eighteenth century In 1747 he became Professor 
of Economy at Abo, and in the same year the Swedish 
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Government and Academy of Sciences commissioned 


hım to go to Amer he obj@ct being that he should 
describe the rfatural* productions of that part of the 


~ world, and introguce anto Sweden dny useful North 


for America e On his way back, in 1751, he visited this 


American plants which might be expected to thrive in 
Northern Europe Kalm reached England in February 
1748, and remaingd these until August, when he started 


‘guntry again, stàymg about a month An account of 


e “| a portioh of his travels he afterwards published in three 
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volumes .The part relating to America was translated 


z into English in the eighteenth century by J Rembhold 


Fofster, but the author’s account of England appears 
noweiiwnglish for the first tme The work 1s full of 
interest, and was well worth translating Kalm first 
recqrds his ifmpressi8ns of London and suburbs, and 
, then takes fis giccessively to Woodford, Little Gaddes- 
den, and Giavesend, each of which is made a centre for 
a number of observations, chiefly in connection with 
agriculture To students of the history of agricultural 
„methods the work will be invaluable, but ıt will also give 
pleasvre to reaflers with a less serious purpose, for it 
contains suggestive referenées to many aspects of Eng- 
hsh lfe, and the author always writes accurately and 
with good taste The translator has accomplished his 
task with great spirit and intelligence 
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ý *M@TTERS TO THE EDITOR 
[TAP Editor does not hold himself responsible for opinions ex- 
| pressed by kis corresfondents Nather can he undertake 
2e 
manuscigptsmtended for this or any other part of NATURE. 
No notice 15 taken of anonymous communications | 


The University of London 


Iv isalways a pleasure to iead Mr Thiselton-Dyer’s expres- 
ons of.opinion on University organization J have before 
joined "my word to his in condemnation of Sir George 
Young’s proposed “Albert” or “Gresham” Charter Never- 
“theless, I must beg you to grant me space to point out some 
+ inaccuracies in Mr Dyer’s letter in your columns of February 
25.(p 392), the purpose of which seems@o be to give reason for 
distrusting, or, at any rate, treating with little confidence, Uni- 
versity organizations on the German or professorial model 
Mre Dyer rightly enough appeals to his own early experience 
as a teacher and student It is therefore fair to pomt out that 
this experience does not inclpde a German University, and that 
the conception of ıt sketched by him, and of a professor's rela- 
tions to his pupils therein, 1s entirely erroneous Mr Dyer 
cannot free his mind of the University of London tradition, 
He regards the German as well as all Universities as organiza- 
tions for bringing candidates up to a certain pitch of examina- 
+ tion-room performance , This is not what a German Uaiversity 
attempts, The measure of its success 1s not whet Mr Dyer 
would suggest, but 1s found in the contributions to scence, the 
new knowledge created by the professor and his students, and 
‘in the spread of aove for producing such new kndéWledge 
Mr Dyer attributes to Lord*Sherbrooke a strange saying— 
namely, that professofs who examine their own students are 
comparable to “‘tradesnten who sample their own goods” T 
can hardly credit that Lord Sherbrooke ever said anything so 
unmeaning We have @ll heard the professor-exammer com- 
~ paved to “'a merchant who brands his qwn herrings ”-—but this 
sampling of his own goods” 1s a new charge 
Lastly, I must poinwout that Mr. Dye, by inadvertence, 
attributes to me a statemgnt, or rather assent to a statement, 
before the Royal Commission on the proposed new University 
for London, which had @xactly the opposite significance to that 
which he gives to it Mr Dyer says that I admitted to Sir 


to return, oP to correspond with the writers of, rejected 


Wham Thomson that “a teacher may, with juéigousness of 


«couse, and with common-sense 1n *his teaching, teach the best 
that he knows” under the present University of London 
systenm Jam glad to note that Mr Dyer has looked at the 
Blue-book But if he had read more carefully he would have 
seen that Question 662, by Sir William Thomson, was, ‘‘ Can an 
examiner under the London system ask the best ¢hat he 
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knows?” and that my answer was, ‘‘ Probably got ” Then Sir 
William continued (Question 663) “But, ox the other hand, 
a teacher may, with judiciousnesse &c , teach the best that he 
knows?” to whyh I answered, “‘ Yes ° Then said Sir Wil@am 
(Question 664), & Jf he ıs examining his own pufis he may bnag 
into the examination something of the best and the newest?” to 
which I replied, ‘‘ Certainly ” A ° 
It 1s clear enough that Sir William Thomson’s proposition, 
to which I assented, was that, under thes Londow system of 
external examiners, an examinef cannot put questions ingolving 
the best and newest , yet a teacher may and should teach, the 
best and newest , and 1f, contiary to the principle of the London 
system, the examier ıs the teather, he can Mtroduce with judg- 
ment into the examination this lement of the best and newest 
Mr Dyer has not, it seems to me, yet mastered the dis- 
tinctive features of the German or professorial University’ 
system, and is, thérefore, not a trustworthy guide as to its 
advantages and disadvantages E Ray LANKESTER 


Superheated Steam 


A COMMUNICATION from Lord Rayleigh, under the above 
heading, ın NATURE of February 18 (p 375), draws attention 
to a misunderstanding which has been pointed out by me on 
every occasion in the last twelve years when I have been ex- 
planing the thetaphi diagram ın public, saying that ‘only the 
heat which superheated had its efficiency increased, according to 
the temperatures at which its respective portions were imparted 
to the working substance ” Mr Willans has also been dissemi- 
natmg cdtrect views regarding this pomt amongst those who 
visit his engine testing laboratory The diagram given by me 
in my paper on thetaphi, ın 1880, makes this very plain 
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The vertical ordinates here are absolute temperatures, and the 
area 1s heat or energy Without superheating, Cainot’s law 
yives, between temperatures A and B— 

E= W _ Wok ON 
-E Heat M+ N 
Superheating to temperature S, the same law gives5- 

_ Ws _ Work _ N+Q¢+R 
= H, Hear M+N+P+QO4+R 

An anthmetical expression for these quantities, practically 
accurate, 1s obtained by extending the formula given in Mr 
Willans’s paper on engine trials, at the Insteution of Civil 
Engineers— 








A = steam temperature, not superheated 
B = temperature of exhaust . o 
S = superheated temperature 


The temperatures are all absolute, and, to suit engineers, in 
Fahrenheit measure, and the steam data of Regnault are adopted 
The mean specific heat for the range of superheating 1s taken 
=05 This will be nearly correct at high temperatures, And 
this 1s strictly in accordance with my statgmerf that the specific 
heat of steam*at low temperatures 1s O 39 at constant pressure 
‘Lhe above expressions become, without superheating, 


1437 _ = 
437 7) (a - B) 


1437 + 3A - B 


2 


"Atte, 
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+ i Ps . . 6 . 
“414 é NATURE ‘ {Marcy 3, 1892 
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and with superlseating, á paring together engines with different cycles has been a source , 
Ww e of considerable misapprehegsion, an@yery pybbably the language 
Es = mt ° A used in the passige m question may $e msyffjciently guarded 
e Hs te e Tlæ use of superhgated steam on this method of comparison 1s 
A-B 01437 _ 7+ S-A (A-B) p524 S-A not a gain, but a considerabfe loss, før he heat might ideally all ~ 
A+B A Sa 2  StA have been used at the maximum temperature and iseso used m ' 
=. v a S r the standard of comparıson ` e x 
143% t 23 50 B The practical case in which the beiler prgssure 1s given 1s, of 


° '% ° 
Numerical example Say that A = 800°, B = 600°, $ = 1000° 
Substituting these values, we get— 
E = 2301 without superheating, 
Es = 2389 with Superheating 
That 1s, less than 4 per cent 1s ga ned by superheating 200° 
, So fm, I support Lord Rayleigh’s view, or, rather, he says 
what I have been impressing upon engineers for the last twenty 
years If this had been all I had to say, I would not have 
written now , but Lord Rayleigh adds to his statement what 1s 
to me an astounding announcement, that, ‘by the addition of 
saline matters, such as chloride of calcium or acetate of soda, 
the possible efficiency, according to Carnot, may be m- 
creased ” I hasten to call this assertion into question, because 
there are so many people ready to bring engimes on new prim- 
ciples into the field of joint-stock bubbles, and I am afraid we 
may be having, quite apart from Lord Rayleigh, a new field 
engine syndicated and floated on the strength of this communica- 
tion and the signature thereto, before its meaning 1s understood 
As I understand thermodynamic, there would be no gain from 
superheating by a saline solution, over the usual @ethod of 
superheating steam raised from pure water The saline mixtme 
as not the working substance Carnots law refers to the work- 
ing substance only, and not to anything left in the boler ‘Lhe 
first step in evaporation from the saline mixture is to separate a 
particle of water from the salt In the act of separation, the 
temperature of the water particle falls to the temperature due 
to the pressure, and at that temperature it 1s evaporated into 
steam particles, which immediately become of the same tem- 
perature as the saline mixture These steps are followed by 
every particle of water, each independently of every other par- 
ticle 
as the complete series 1s run through for each particle in a frac- 
tion of the twinkling of an eye, and immersed i a liquid of 
greatly higher temperature A the aphı diagram for this would 
give, at B A, and extending upwards to temperature S, a very 
narrow figure 8, whose loops are equal, and drawn, as in a 
figure 8, one nght-hand and the other left hand The line for 
the reception of latent heat would be identically the same line, 
the horizontal through A, as when the evaporation was from 
pure water It is evident, therefore, that, according to my 
lights, the efficiency will be precisely the same as Without the 
salt in solution 
Some ten years ago thiseplan was submitted to me for my 
opmion by an eminent mechanical engineer, Mr S Geoghegan, 
who, I understood, had then patented it The above is the 
substance of the opinion I then expyessed, and nothing I have 
learned since induces me to change my view of it now 
The “complete elaboration of this method,” hinted at in the 
last paragraph of Lord Rayleigh’s communication, is not clear 
to my mind, and it 1s just possible that a few sentences of 
explanatiqn would show me that I have been hitting away at 
something that was not mtended by the writer If so,emy 
excuse must be that I have 1eaœ the statement, as every prac- 
ti@al engineer would, to mean that the latent heat 1s imparted 
along the isothermal of the superheat When I get to undes 
stand the first gentence of the last paragraph of the communica- 
tion, I may be able to confirm the anticipauon of higher 
economy . J MACFARLAND GRAY 
THe passage quoted by Lord Rayleigh fiom my book on the 
sleam-engine, ın some remarks on this subject in your number 
of the 18th mst (p 375), 1s taken from one of the earlier 
chapters, which 1s devoted to engines which receive and reject 
heag at constant temperature When such an engine 1s used as 
a standard of perfection, by comparison with which some other 
engine is tried, 1t appga’s to me that the maximum and mimi- 
mum temperatures of the working fluid must in the fitst instance be 
«adopted as the temperatuies of reception and rejection of heat, 
and in fact, without entering on questions reserved for discussion 
in a Pater chaptei, no lower value than the maximum could well 
“have been addpted There 1s no doubt that the practice of com- 
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Of course, we cannot practically test those temperatures,” 





course, quite different There 1s a gain by superhealing; but, 
putting aside cylinder condensation, the gafa 15 small, because 
such a small percentage of the heat 1s employed attentperatures ° 
above that of the boiler Paoi bg 

The process was orgmally introduced with the objett of 
drying the steam and diminishing cylinder condensation , and ~ 
now that the practical difficulties attending its use have been in 
great measure removed (as I am informed), by thé employMent 
of mineral oil for lubricating purposes,,it mar be hoped that it 
may be revived, and be the means of a considerable economy 

The action of superheated steam in a cylinder was explained 
and its economy experimentally demonstrated by Hun some 
fifteen or twenty years ago I have given the explanation briefly 


| on p 352 of my book, but I purposely avoided discussing ques- 


tions relating to 1t, being of opmion that, ın the present state of 
our knowledge, theoretical investigations arewf doubtfubvalue ° 
I am certainly, however, undes the impression that the true 
nature of the economy obtamed by its use has for a Jong period 
been very generally 1ecognized, though some writers ın dealing 
with the theory of heat engines may have expressed themselves 
incautiously It would, I think, be very desirable, 1n hing 
the subject, to intioduce as early as possible the idea df a mean 
temperature of supply I have dwelt on the importance of this 
conception in the latter part of my book, and æ əm sure» its 
introduction would remove many difficulties e 

Greenwich, February 24 JAMES H Corierifh. 


Lord RAYLEIGH’S interesting communicatich on superheated” 
steam in jour last issue (p 375) leads me tO*askgwhethgr it is 
generally known that solutions can be heated up to temperatures 
higher than 100° by passing mto them steam at 100° 
The late Pete. Spence at the Exeter meeting of the 
Bush Association in 1869 called attention to the fact 


« 


tbat by simply passing steam at 100° dnec'ly into a stron gay, 
AY 


solution of mirate of soda (other salts will of coarse ans 
1t was possible to raise the liquor to its boiling-point, about 121% 
Superheated steam 1s frequently used for heating up hquorsin e 
chemical processes on the large scale, tæt where a slight dilu- 
tion 1s no disadvantag®, the simpler operation of heating with 
ordmary low pressure steam might be adopted more generally 
than itis Spence used steam m this way for the purpose of 
extracting sulphate of alumina from alum shales 
G 
The Owens College, Manchester, February 22 


H BAILEY 


Poincaré’s ‘t Thermodynamics ” . 


PERME1TEZ-MOI de repondie en quelques mots à l'article que 
M Tait a consacré à ma thermodynamique, nér que je veuille 
prendre la défense de mon :mprimeur, ou réfuter des reproches 
généiau%, contre lesquels ma préface pwoteste suffisamment 

J'abuserar# ainsi de votre hospitalité et de la patiense de yos 
lectews ,97e me bornerai donc à discuter une se ile des critiques 
de M Yau et je chorsiraı eelle que ce savant paraft regarder 
comme la plus importante et quil a formulée avec le plus de * 
précision Je commence pai en’reproduire le texte —— « 

“ Even the elaborate thermo-electric experiments of Sir W 
Thomson, Magnus, &c , are altogether ignored What else can 
we gather from passages like the following ?— 

pt Sı l'effet Thomson a pu ttre mis en évidence par 
Vexpérience, on n’a pu qusqwici constater l’existen 
électiomotrices qui lu: donnent naissance k 

Rappelons d'abord que, dans létude®des phenomènes élec- 
triques et thermiques qui se prodmeent au cantact de deux 
metaux, 1] faut soigneusement distingueg trois choses —~ 

(1) Le phénomène calonfique connu sous Je nom d'effet 
Peltier Dans le cas d'un métal umque mais inégalemgnt 
chauffé, le phénomène coirespondant s'appelle effet Thousorm 
et se manifeste par un transport de chaleur a 

(2) La difference de potentiel vraie ou force électromotrice de 


econtact 


(3) La force electromotrice apparente ou difference de poten- 
tiel entre les couches d'an voisines de la surface de deux métaux 


e 


ce des fords a 
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Lefitt Thorfstn’ a ét€ mis en évidence par l’expérience | M 
>œ Tait crot qwil en, est de mémeés de la différence de potéhtie! 
ome orare p 
+ Ou la phrase ĝue par citée plus haut Wa aucun sens, ou elle 
signifie qu'il me blâme d’qyour dit le contrarre 
Qr cette mamèrd de voir ne soutient pas un instant d'examen 
Nous n'avons @ucwn moyen de mesurer la différence de potentiel 
e vat . 
Les méthbdes élertrostatiques ne nous font connaître que la 
*  dférencetde potentiel apparente, les methodes électrodyna- 
miques ne nous font connaître que la somme des forces electro 
jotrices vraies dans un circuit fermé 
Enfin lese methodes indirectes, fondées sur l’ecoulement ou 
sur les phénomépes électrocapillaires, ne sont pas applicables 
dans le cas qui#nous oc®pe H Poincaré 
J 


ee 





o . 
The Theory of Solutions 


Ii seems that, unfortunately, the period of misconceptions, 
whose victim the theory of solutions 1s, has not yet ended For, 
after gin explanagion from my side of the theory of solutions as 

* { understand it, Mr J W Redger, my critic, asserts (NATURE, 

p 342) that “1t cannot be admitted that a number of exact rela- 

tronships Gonstitutes a theory” From his further remarks, it 

must be concluded that he designates by the name theory what 

I woyld name a Aypotheses, and that, according to him, van ’t 

. Hot S'gppheatipn of the ‘‘ gaseous Jaws” to solutions involves 

ethe hypothesis that there exists no interaction between the 
salvent arylghe dissolved substance 

It was theyefo.e ın vain that I stated in my letter, in talcs 

thet many properties “of the solutions, according to the new 

» theory, ‘car de treated Mtirely endependently of the question of a 

. “efosseble ınterachon between the parts of the dissolved substance 

and the solugnt'éy ıt was in vain that I pointed out*that all the 

law concerning these properties are solely consequences of the 


o 
«é, 


one law relatıng to the volume energy to be gamed by makıng ! 


upasoluti$n This law, whose expression is fv = RT, in its 
various applications to solidification, vaporization, osmosis, &c , 
of solutions, 1s the issue of a great many special laws, the 

ole of which I name the new theory of soħitions Such a 


= 


«complex of laws, grouped around and derived from a main Jaw, j 


"e 


e is what I call a theory , and 1f the theory, as ın the present case, 
1s everywhere in accagdance with experience, the main law 1s to 
be regarded as correct There is nothgog of hypothetical nature 
tn this theory, for, 1f once the main law, gv = RT, 18 given (by 
osmotic experiments or otherwise), all the special laws are 
mergly thermodynamical consequences of it And, I repeat, 
the main law mvolves no hypothetical assumption upon the 
mutual 7é/e of solvent and dissolved substance, but 1s solely the 
condensed expression of a®great number of experimental facts 


«Mr Rodger asks why I did not state clearly in my book that, | 


in my opinion, teractions between solvent and dissolved sub- 
stance were pogsible T can only reply that on suitable occasions 
I have done so Besides the sentences quoted by Mr Rodger 
himself, I have devoted (pp 251, 252) half a page tg the evı- 
dence that considerabl@ interactions take place 1g salt solutions 
on dinon But as the existence of such interagjions, as I 
have shown, 1s of no consequence in the statement of the general 
. laws, I have treated them as se@ondary, however mteresting 

they may be as experimental] facts, and I am more than ever 

persuaded by this discussion that I was nght m doing so For 


Ihave not wntten my book for readers prepossessed by some e 


non existing chemical theory of solutions, but for such as wish 

plainly to learn what isknown about solutions 

e Similar remarks are to be made as to the defimtion of solu- 

tions as mixtures Even im the cas of interactions, 1f, e g 
e hydrates are formed gn a solution, the solution is finally a mix- 

. tue of the hydrates and the remaining solvent For the con- 

trary assumption—that fhe whole of the solvent 1s combined with 

the dissolved substance, that, e ¢ , in a somewhat diluted solution 

of common salt, there exist compounds, as NaCl + 1000 H,O— 

Sın such a degree at variance with all known gacts that I did 

wot think it worth while to disevgs such an idea @ 

* Lastly, Mr Rodger terms the application of the formula of 
van sler Waals to solutions as in general “highly questionable” 
and as ‘“‘ meaningless,” 1f ıt 1s admitted that “something of the 
nature of a chemical reaction” between solvent and dissolved 
substance may occut 
my boole that this application is limited to cases in which I de 
not suppose the occurrence of chemical reactions , The reasons 
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M: Rodger may convince higself from | 


of his doubts as to the validit} of this application I ganot 
remove, becau% he has not stated hisexeasong But it may be 
permitted to ne to feel some doubts as to the validity of his 
reasons® For no other thah van der Waals himgelf has taken 
up this very questién, and has discussed fof course much morea 
fully than I was able to do) the afplication of his formula to 
salutions, including also the,case of iftéractions*between the 
substances His papers on this subject are insert in the 
Zeitschrift fur physikalische Chemie, w p 133, and vm p 188, 
and also in the Archives Néergandarses of W89 and 1891 


Leipzig, February 16 ° W OsrwaLp 
OR 


A Lecture Experiment on Sound. j $ 


THE following experiment may be of interest to yowm readers 

A piece of glass tujing 1s drawn out to a fairly fine point, P, 
a*tached by string crosswise to a short lath of wood, W, ‘con- 
nected by india rubber tube to water-tap, and a jet of water 
directed on to a tambourine, T 


r 





A tuning fork held ın one hand ıs made to touch the lath held 
in the other while vibrating, and the whole moved nearer to or 
further from the tambourine 

Ata certain distance the note of the fork will be produced on 
the tambourine (this of course is not a new experiment) 
While thls was gomg on, the lath, jet, and fork were slowly moved 
towards the tambourme, and I was able zo sound the octave 
below . 

This showed that at a certain point the vibrations of the fork 
were not individually capable of separating the fine stream into 
drops, but that two complete vibrations did so, thus half as 
many drops per second were set free as there were vibrations 
from the fork . 

The fork gave C = 512, the note on the tambowime was 
C = 256 

Probably the drops at that stage were of a dumb-bell shape— 
siace at a greater distance the actual note of the fork was 
produced on the tambourine @ REGINALD G DURRANT 

The College, Marlborough, February 13 e 





The Formation and Erosion of Beches, &c 


As you have more than once permitted me to discuss the 
problem of sea-waves in your columns, I venture tg pomt out 
that in your interesting article on Signor Cornaghia’s work on 
sea beaches (p 362), 1n your summary of the causes which affect 
beaches, sand-banks, &c , you have omitted the very 1mpprtant 
one of wind-ratsed surface currents Sea-waves, tidal-currents, 
and river-currents can be observed, and their effects recagded , 
but st 1s the occasional, irregulai, and sometynes powerful wind- 
raised current, prevalent during storms, which performs such 
erratic feats, and deludes the unwary observer For instance, 
a beach may resist the sea for years, yet in a few hous it may 
be stripped bare to the solid rock Shells may be covering the 
bottom a mile off shore, undisturbed by ongshore gflles , a 
storm, with wind and waves apparently much the same as usual, 
may sweep them alleon shore One beach will be invanably 
kept clear of shells which evill be found off shore, hile 
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another beach will have a constant supply, and forno obvious A Simple Heat Engin€ ee . 


reas ee e 

The causes wifich affect the movement of san@ and silt are so 
numerous, and their resultant effects so well balanced that if 
one of the fermer be increased or diminwhed the combined 
result may be completely reyeisea I have just come across an 
interesting mstance è gor more than twenty years I kept a 
6-ton beat in the tidal harbour Here, where, when at her moor- 
ings, ghe took the ground m all weathers twice a day without 
any damage whatever Since the erection of the new harbour 
arm, the silt has beef cleared out $f the harbour, leaving a hard 
bottom, and the coxswain of tife lifeboat informs me that a 
boat mogied in my old berth sprung a leak in a few days and 
had to be removed The mode of accumulation of sand on the 
Torre Abbey beach ıs also changed in clfracter I cannot 
but think that it 1s a pity experrments are viewed with dis- 
favour The Torquay inlet and harbour*works were eminently 
adapted fo. 1eproduction in an eaperimental tank The then 
local surveyor, who had practically planned the new works, was 
anxious to carry the experiments out We had begun to con- 
sider the details of the tank, when my intended colleague told 
me that superior authority ‘did not favour” the idea, and it was 
useless to proceed further 

I am now informed by practical seafaring men that the pre- 
sent plan must ultimately be amended, and clearly at considerable 
cost Whether this be so or not, tne question could have been 
decided in a tank in a few minutes, at the cost of, sey, 415 
The eaperimental tank for waves playing upon beaches was the 
suggestion of the lateM: W Froude, CH,F RS , soitis no 
mere fad of an unpiofessional outsider 


Southwood, Torquay, February 19 A R Hunt 





Torpid Cuckoo 


IN the last volume of NATURE (vol xliv p 223) an account 
is given by “E W P” of a cuckoo which was brought up in 
a house, and which disappeared one day in November, and was 


Me Frepericx Sire described a NATURE of Tanuny 28 Z 
(p 294) a simple heatypg machine, which he copstiucted with a ™ 


nickel disk, so that when heated before a magnet 4: began to` 
revolve A simular heating machine evas shawn by Prof Dr T 
Stefan, Vice-President of tre Imperia! and Royal Academy in 
Vienna, in the course of a lecture to his studeftts, among whom I 
was, inthe year 1885 A memoir on it appeared in ghe*publica- 


tions of the above named Society The machin@ was thus con- °, 


structed michel plates were fixed on a wheel, like’ that bf a 
water-mill, and a magnet was placed before ıt By heating a 
nickel plate before the magnet, it was repulsed by the magnet, and 
a succeeding plate was attiacted, so that the wheel “commerfted 
to rotate ° 

So much I thought ıt necessary to*communicate about.the 
priority of such a heating machine PEs 
KONSTANTIN KARAMATE 
Buccari neat Fiume, Austra, Nautical School, 

February 18 





New Extinct Rail z z $ 


[Telgiam ] e 
I HAVE just obtained from the Chatham Islands a nearly 
perfect sub-fossil skull of an extinct Ocydromine rail, closely 
resembling the Mauntian 4phanapteryx, hve and quarteu@wches 
long, beak arched, slender, very pomted, for which I propose 
the specific name Hawéhznsz Henry O Forses ° 
Canterbury Museum oe n 





ON A RECENT DISCOVERY OF THE REMAINS 
OF EXTINCT BIRDS IN NEW Z®AAAND, 


A DEPOSIT of moa bones, larger than has beer. found 
for many years, has just been discovered near the 


found in the followmg March on a shelf in the back kitchen, ®town of Oamaru, in the province of Otago, in the South 


“still alive, and asleep, with all its feathers off, and clothed 
only in down, the feathers lying ın a heap round the body ” 

+ Itas rather interesting to note thar Aristotle, who firmly be- 
heved that some birds hybernate, seems to have come across 
cases of birds in a similar condition In his ‘‘ History of 
Animals” (Book vir, chap xvn ), he says, “Many kinds of 
birds also conceal themselves, and they do not all, as some 
suppose, migiate to warmer climates , but those which are neat 
the places of which they are permanent inhabitants, as the kite 
and swallow, migrate thither, but those that are farther off 
from such places do not migrate, but conceal themselves , and 
many swallows have been sean in hollow places almost stripped 
of feathers , for the stork, blackbird, turtledove, and 
lark hide themselves, and by general agreement the turtledove 
most of all, for no one ıs ever said tqhave seen one during the 
winter At the commencement of nybernation it 1s very fat, 
and during that season t loses its feathens, though they remain 
thick for a long while” I have adopted the translation in 
Bohn’s edition The italics are mine 

å A HOLTE MACPHERSON 
51 Gloucester Place, Hyde Pak, W , February 22 
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A Swan’s Secret 


Now that thg breeding-season for buds 1s coming near, it 
would be interesting to note sf the following sight I saw last 
spring ıs common to swans A pair of swans built on an 
island on the River Wey, which runs through our grounds, and I 
stoo on the bank opposite their nest, and watched for a view 
of the cygnets, which were just hatched out 
piesantly picked up an empty half egg-shell lying beside the 
nest, and carefully cared it to the edge of the water, some 
20 fget fiom where the nest was built, and proceeded to 
fill ıt with mud, and then pushed it into the river, where it 
sank to the bottom Jẹe then fetched the only other remaining 
piece of shell, and didthe same On returning to his nest the 
éast time, he placed a few sticks across the small track he had 
made, as if to conceal his actions 
been fone to gach piece of shell, as no other pieces were to be 
Sen, although five cygnets were hatched out 

JESSIE GODWIN-AUSTEN 

Sfalford House, Guildford, February 22, 
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The male bird crop-stones, 


Island of this colony Then presence was indicaied by 
the disimterrumg of a bone during the ploughing of 

field, by the proprietor of which the circumstance wase 
communicated to Dr H de Lautour, of Oamaru This 
gentleman, who 1s well known throug his papers on the 
diatomaceous deposit#discovered by him in his district, 
at once inspected the spot Finding that the deposit was 
large, he first secured through the kindness of the pro- 
prietor, the inviolability of the ground, and then tele- 
graphed the information to the Canterbury Museum I 
lost no time in proceeding to Oamaru with one of my 
assistants, and superintendec the digging out of the bones 
in a systematic manner The site of the deposit was at 
Enfield, some ten mules to the north-west of the town, on 
ground elevated several hundred feet above the level of the 
sea, in ashallow bayleted hollow, into which tae unbroken 
surface of the expansive slope gently descending fygm the 
Kurow hells to the open vale of the Wareka (a stream 
that rises further to the west) nas sunk here for somes7 to 8 


feet bel8w the general level, and whick, proceeding with * 


a gentle gradient valleywards *becomes a ditch-like con- 


s| duit for a tributary of the Wa.reka „in the centre of this 


depression, which does not exceed 10 to 12 yards in width, 
the ground was of a dark brown colgur, damp and peaty. 
On removing the upper layer of soil for a depth of 3 tog 
inches rour.d where tlfe bones had first been brought to 
the surface, and whereon was strewn gbundance of small 
a bed of very solid peat was reached, and 
firmly embedded in ıt were seen the extremities of 
numerous Dzzornzs bones, most of fhem in excellent pre- 
servation, though dyed almost black Further digging 
showed that®certainly many of the skeletons were com- - 


plete, and had been but slightly, if at all, disturbed sances ' 


the birds had decayed Owing, however, to the ç'ose 


Evidently this process had | manner in which they were packed together, and espe- 


cially m which the lmbs were mmtertwined, it was rarely 
possible,to extricate the bones in the order of their rela- 
*tlons, or to identify with certainty the various bones of 
the same skeleton, each bone having to be extracted as 
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the gucumsantes of the moment directed In many | the ground m the neighbourhood for a copsider- 
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om 27 situ, the vertebr® and remaining leg-bones being 1m- 


. 


at, 


’ 
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“ mingled a small deposit of the finest silt 


cases, again, only the pelvis and fenfora could be faced 


© distingueshable in the general agglomeration It seemed 
evident that the birdg had not died in an erect posture, 
bet more probably with their imbs bent under them or 
in, the sanfe plane with the body In some instances, 
beneath the sternum weie found, lying quite undisturbed, 
the contents*of the stomach, consisting of more o1 less 
trfturated giass mingled with crop-stones The quantity 
of these smoothed, rounded (chiefly white quartz) pebbles— 
* 1 size fram about that of a bean to that of a plum— 
mingled with the bones was enormous, and would, if col- 
lected, bave f8rmedamore than a cart-load Except where 
tHe bones were, there were no pebbles of any sort, no 
small stones nor even sand, anywhere around ‘The 
. nearest place where pebbles of the same composition are 
to be found ıs I was informed, several miles distant 
Fou trenches, or pits, in all, were sunk The dimen- 
sions of the frst, which was excavated entnely im peat, 
did not exceed 3 feet square and 33 to 4 feet in depth 
When 1§ was exhausted of its treasure, a second search 
was made about 20 to 25 feet higher up the hollow The 
dimensions of this pit extended to about 7 feet square and 
tow®e same depth as the first Two more trenches, a few 
. feet apart, wêre dug at about 30 yards still further up the 
depression They were not so laige as the other two, 
but they extended down to about the same depth, 34 tog 
fett, the bottom of both being (as it was in the second) a 
+ bluish clay, with which, in the pit furthest up, wassparingly 
In the first pit 
pogtions ef bth Cremzornzs and Hepagoras Bones were 
found m abundance, and remains of several hundieds of 
moas of gllages It was from the second pit, however, 
that the largest deposit of moa bones was obtained, an@® 
the most perfect specimen of food 1emains from beneath 


eo” _asternum Here, also, numerous bones of the giant 


< Buzzard and of the gieat eatinct goose were exhumed, 
anda cranium as laige as, if not slightly larger than, that of 
Cnemz2o? nis, but oa species with complete bony orbits, 
asın the Cape Barren goose, an@indistinguishable from 
Cereofsis Bones from other parts of New Zealand, now 
im my possession, which I hope shortly to describe, ın- 
dicate with certainty that several species of Cremornzs 
formerly existed ın this colony Some of these bones are 
remarkable for then, slende: elegance, and indicate 
species less in size and lighter in build than Crzemornis 
éalcttrans Among the bones so fai examined, I have ob- 
served no remains of Aptornzs, of Ocydromtus, or of Notor- 
mes, but I possess an adulf tibia of a rail smalle) than 
Porphyrio melanotus, yet larger than any othey existing 
New Zealand specif The taiso-metatarsys of a species 
of Adas, about the size of Anas finschz, the metatarsus and 
steiqum of Apteryx Owenz, and cianiaof 4 austraits, are 
among the boneg recovered at Enfield, in additfon to the 
metataisus of a &zazura,esomewhat larger than Bezzura 
lobata, the musk dick of Australia, an interesting species 
for which I have proposed the name of Bzzzura de Latu- 
tour, after the gentleman to whom I am indebted for the 
acquisition of these*bones There are still other bones 
‘which I have not yet been able to tientify The Dznornzs 
remains belong chiefly to the species clephantopus (of 
unusually large proportions), to zzgens, and to rhezdes 
Very fine specimens bf pelves and sterna have been ob- 
tained, with numei@us crania more or less perfect in 
this second trench the excavation penetrated through the 
. Qeatmtoa blush clay charged with wate? (which was, 


«, indeed, reached in all the diSgings at about 4 feet below 


the surface), and into this clay the bones just protruded, 

butho moie The osseous remains dug from the last 

two holes belonged to the same species as those from the 

others Digging and probing the giound beyond the 

boundagies of the trenches showed us that we 

had exhausted their contents, while the piobing of 
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able 1adius®around, and in otker peaty spots not far 
off, failed tô afford indications of other deposits The 
numbtr of perfect femora of Denorms hrought away 
exceeded 600 , 2 large number were $o decomposed as t 
fall to pieces in the handling , whipa greatemany others 
disintegrated, after removal from the ground, on exposure 
to the atmosphere I believe I do not ovei-esfimate, 
therefore, in saying that fiom 800 to goo moas at least 
were entombed in this shallow holléw. So many moas 
‘leaving out of the reckosing the other species of buds) 
could not by any possibility have-found standmg-room, 
however crowded together, in the entne area of the de- 
pression It would appear evident, therefore, that they 
did not perish alleat one tıme To account for their 
burial in such numbers in areas so cucumscmbed s¢ems 
to me at present impossible That then bodies were 
entire when they were deposited ıs clear, from the pre- 
sence in such abundance of the ciop-stones, from the 
position of the bones, and from the finding of the mtact 
contents of the gizzard No stieam of any size could 
find ongin in the immediate neighbourhood, and no 
stream which could have transported the entue carcasses 
of buds of such huge proportions as Danornes ingens or 
D elePhantopus could ever have occupied this ravine-head 
without leaving traces of its action on the surface which 
would be visible to-day, or without washing away the 
very fine silt mixed with the clay on which the bones he, 
m the bottom of the most upland of our excavations. 
None of the bones are waterworn This httle hollow 
. was, in the early days of its present proprietor, very wet 
and boggy, and several spiings have origm in ıt If the 
moas made this a highway from one part of the country 
to another, ıt seems difficult to believe that birds so 
powerful of limb, and standing at least 10 to 12 feet in 
|, height, could stick fast in so shallow a bog , and to conjec- 
ture why eagles of powerful flight, slender rails, small 
ducks, and comparatively light-footed kiwis also should» 
become ensnared Driven by fire in the suirounding 
bush—which may have covered the country then, for the 
plough has, I am informed, brought to hght the stools of 
many large trees at no gieat distance, while logs of wood 
were found among the bones—did they, in a stiuggle for 

life in æ narrow space, trample each other to death? The 
presence of the strong-winged Harfagornzs m consider- 
able numbers seems to militate against this explanation, 
and no calcined bones have been discovered An ex- 
planation offered some years ago, to account foi the 
presence of a great numbe1 of moa and other bird bones 
in a somewhat simular situation in the Hamilton swamp-—— 
that during severe winters these birds congregated at the 
springs rising warmer from below, and were overtaken 
by a severe and fatal frost as they stood in the water— 
appears unsatisfactory in the present case, a8 there are 
numerous springs and equally boggy ground near at 
hand, round which no remains can be found, ands so 
close to the sea such excessive frosts are now unknown 

That these were individuals who, during an eacessive 
drought, arrived at the springs too fai exhausted to 
revive—an occurrence common enough in Australa— 
and that the water there was charged with poison have 
also been offered as explanations But the permanence 
of glacier rivers, highest m the hottest seasons, precludes 
the idea of animals dying of thirst in this island, oret all 
events ın this locality so near to the great snow river 
Waitaki Poisoned water-holes or exbalations of car- 
bonic acid might be a sufficientyreaton, yet in those 
springs elsewhere wheré bones have been found chemical 
analysis has failed to detect any substance harmful to hf 
in their waters at the present day Not a single indica- 
tion of human itervention was observed. No*bones 
were discovered which had been bioken in then recefit 
state , neither kitchen-middens, nor remains of ovens or 
| of native encampments, oceur anywhere neai the deposit | 
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Owe piece of egg-shell dug out of the highest trench 1s 
not sufficient ewdence*on which to base the supposition 
that the spot was frequented as.a nesting-place 

At Glenmark, in the north of this proyince, the historic 

ô (somewhat larger than the 
present) fim] of Desornes releguze was dug out by my 
predecessor, the late Sir Juhůs von Haast, the bones of 
numerous species of birds besides moas were found 





Their occurrence yi the spuapons where they were dis- | 
$ 


covered, and the way in whi 
bodies with their sterna coverutg crop-stones z7 s: —have 
heen explained by the supposition that the moas were 
overtaken by a fierce and sudden storm, and their entne 
carcasses piled by wind and flood into vast heaps, an ex- 
planation against which the presertce here also of the 


same powerful buzzard and other flying birds 11ses as an | 


objection Yet there ıs nothing either in the situation or 
the disposition of the bones to make it impossible, still I 
cannot help feeling that that cannot be the true eaplana- 
tion which satisfies only one instance out of so many 
assemblages of dead birds of nearly always the same 
species in situations almost similar I hope, however, 
that when I have made a thorough examination of all the 
localities where, and the conditions under which, moa 
remains have been found, in the light of the personal 
experience gained m the exhumation of the present de- 
posit, and when I have completed the identification (on 
which I am now engaged) of the smaller bird bones 
associated in them with the moa bones, some light may 
have been gained on this at present mysterious episode 
in the history of the ancient Avians of New Zealand 
HENRY O FORBES 
Christchurch, New Zealand, 





THE BLUE HILL METEOROLOGICAL ° 
OBSERVATORY! 


T RE Annals of this high class Meteorological Obser- 
vatory for 1890 are of more than usual interest, 

since we have here presented not only the observations 
of the year, which are made with remarkable fulness and 
exactness, but also a well presented and discussed résumé 
by Mi Clayton for the lustrum ending with 1890, together 
with an account of the hourly and other observations made 
at the Signal Service Statién at Boston The Observatory 
1s situated about ten miles south of Boston, on the summit 
of a peaked hill 640 feet above the sea, and as the ground 
falls down from the buildings M every direction for 
several hundred feet, the Observatory occupies a unique 
position among Observatories in the investigation of some 
of the more important phenomena of meteorology 

The howily means of atmospheric pressure show for all 
the months the double tide well marked The cleief 
maximum steadily recedes from yoa m ın winter to 8a m 
in*summer, and the chief minimum advances from 2 pm 
in winter to 5 pm in June The evening maximu 
shows a slightetendency towards displacement in the same 
direction as the afternoon minimum, and the night 
minimum a simelar displacement ın the same direction as 
the morning maximum A third barometric maximum, 
which 1s generally met with in middle latitudes, 1s par- 
ticularly, well marked at this place 

But the important position of this Observatory appears 
im the most striking manne: on comparing the hourly 
barometric results of 1890 from the Blue Hill with those 
from Boston for the@ame year The Blue Hyll Observa- 
tory 18 situated on a true peak, but the station at Boston 
Ys in the mouth of the rather broadish valley which 
stretqhes northward from the town The result is that, 


° 
*: “Annals of the Astronomical Observatory of Harvard College,” vol xxx , 
Part 2, ‘ Observations made at the Blue Hill Meteorological Observatory, 
Mas@, U S, in the Year 1890, under the direction of A Lawrence Rotch, 
(Cambrid& University Press 18gr ) 
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thoygh the places are only about ten ‘mles apart, the 


diurnal fluctuation ‘at Bosten 1s o a37 ingh greater than on e 


the top of Blue Hull, 
pressure 1s at the annual maximum, the followifig are the* 
hourly results, where the plus siga indicgtes that pressure 
at Boston rose above its daily average by these arpouhts, 
expressed in thousandths of an inch, greater than edid 


' pressure on the Blue Hill above its daily average , and 


the minus sign that ıt fell lower by these amounts at,the 


they were lying—entire , former than at the latter place 


Diff | Diff i Diff * 
Iam + 2 gam +6 | gpm -§ 
25 + 3 IO » +I, H Sen eZ: 
343° + 8 II „p —-f 7 ne =g 
4 5, +10 Noon -4 $, -5 
5 » +10 Ipm -3 9 - 8 
6 s» + IO 2» —5 10 5, ae 
Tointt 7 3» -5 II y; -32 
8 np +6 4» -7 Midnight ~ 1 : 

e ° 


The explanation ıs that, during the night, cold ar- 
currents flow down the sides of a valley and aecumulate 
below, and thus a highe: pressure 1s maintained in valleys 
during the night, but, on the other hand, during the day 
the valleys become more highly heated by the suffMand 
under the strong ascending curients thereby generated, 
pressure falls lower than in open situations Tg amounts 
gncrease ın proportion to the daily range of temperature, 
and as the mean velocity of the wind diminishes ‘Phis 
diurnal variation 1s greatest 1n the deep valleys of Switzer-+ 
land and gther mountamous regions, and; though small 
in amount ıs a well-defined and  sté@dy luctugtion 
in the valley of the Thames, as shown by a com- 
parison of the Kew and Greenwich barometera A weak 
point in the meteorological publications of the Signal 
Service of the United States 1s the all but complete 


In June, when thigfeatuye of the 


absence of the results of the hourly phenomena of “s 


In filing up this hiatus, the Blue Hi 


Observatory will prove of the greatest service, as offering , 


a truly normal Observatory, at wlych, from its mere 
position, several disturbing elements affecting diurnal 
phenomena are eliminated 

During the whole year, the time of occurience of the 
mmimum temperature 1s very near sunrise, and st 1s 
interesting to note that the maximum occurs at all 
seasons from 2 to 3 pm, approaching in this respect 
the time of the maximum at truly high-level Observa- 
tories, or at Observatories situated on peaks For the 
five years, the mean monthly temperatures,deduced from 
the maximum and minimum thermometers eaceed those 
deduced from the hourly values every month, the smallest 
excess bemg 0° 2 in. Decembei, and the largest y°2 in 
August, ahe mean for the year bemg 0°7 

The prevanng winds aye noith-westeily from Fekruary 
to Aprħ, southerly in May, and westerly and north- 
westerly for the othe: montlts These winds are. ruled 
by the different distributions of afmospheric pressure 
over the Atlantic and America in the respective months ; 
these being in winter the low pressyre round Iceland, and 
the high pressure over the United States and Canada, 
and in summe: the high pressure in mid-Atlantic, together 
with the low pressure over the Middlg States The hourly 
frequency of each wind has been worked out for the lustral 
period, with results that are very suggestive The period 
1s sufficiently extended to give fairl? good averages, from 
which accidental phenomena may be 1egaided as elmi- 
nated, argl®the result 1s more completely attained Sy 
the height of the ObserVatory above the surrounding ' 
country all round removing fiom the observations the 
more purely local causes of disturbance The ‘mean 
hourly frequency of each wind shows a clea: tendency of 
the wind to veer around the compass each day Thus, 


. 


ethe greatest frequency of southerly winds occurset 8 pm, 


south-westerly at 10 pm, westerly at 1 am, northerly at 


. 
° 
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p'am, noith-easterly at n@on, easterly at 2 pm, and 
south-easterly aff @epm, afd this occurs winter and 
sumrher, an@§s ‘indépendent of the sea bieeze é 
This points plainlyeto a caase in daily operation, which 
the unique position and work of the Blue Hull Obser- 
vatory hable us to deduce from a comparatively few 
years’ observatiens This cause isthe diurnal barometric 
tide, with itg two maxima and minima, which, as regards 
the Blue Hill, are more pronounced over the land to 


. 


* a westwardethgn over the ocean to eastward, and become 


«4, 


>. 


. 


styl more pronounced on advancing southward into lower 
latitudes and westward into more inland situations Thus, 
,atg am, the time of the morning maximum, pressure at 
the “Blue -Hill 1s 0023 inch above the daily mean, at 
New York, 0Q28 inch, at Philadelphia, 0 031 inch, and 
at, Washingfon, oo3$inch Now at this physical instant, 
gam local tune, this atmospheric tide becomes relatively 
less and less on advancing eastward across the Atlantic, 
„and at Kew (about 2pm GM T) pressure 1s 0012 inch 
below itsaverage From its position with respect to this 
wide-spread shallow diminution of pressure, northerly and 
north-easterly*winds attain their diurnal maximum fire- 
quency at this hour Agah, at the Blue Hill, pressure falls 
to the dtaly minimum at 3 pm (local time), after which 
1t contmues slowly to 11se , and, while rising, pressure 1s 
relajvely lower to the westward From its position in 
thé’ north-easterly segment of this wide-spread area of 
e lower pressure, the south-easterly winds at the Blue Hill 
attain thea daily maximum frequency at 3 pm 
he mean maxinyim velocity of the wind, about the rafe 
of twenty-two mules gn hour, occurs from November to 
: March, and the minimum, nearly fifteen miles an how, 
"fiom June to August As regards the hourlyevelocity ot 
theewind,®the records show the occurrence of the daily 
maximum at 3 pm, being the hour of occurrence gener- 
ally, except at high-level Observatories , but the time of 
the minimum, 8 a m, ıs markedly different 
harity arises from the curious but highly teresting fact 
that the Blue Hill shows a secondary maximum imme- 
«diately after midnight, or the tıme when the daily maxi- 


* mum velocity occurs at high-level Observatories, thus 


linking the Blue ill Observatory with both high and 
low level Observatories bg 
There are also published valuable results of humidity, 
cloud, sunshine, rain, gales, thunderstorms, and visipility 
of distant objects, fo. which we must refer to the Report 
itself As the Meteorological Service of the United 
States has recently taken a new departute, it 1s to be 
hoped that Mı Rotch, who has generously established 
this Observatory, and has its admirable work well m 
hand, will yat see his way, to the continuance of the 
tabulation and publication of the hourly values of the 
- elements, which cagnot but piove to be of essential 
seivigg to the Depaitment n carrying owt certam de- 


velopments of American meteorology whh, it 1s 
understood, are under consideration è 
-— 





. 
GUSTAV PLARR 


ONE of the older, generation of mathematicians has 
lately passed away in the peison of Di Gustav 
Plarr, who died at Tonbridge on Jahuary 11, of bronchitis 
following influenza, He was born on August 27, 1819, 
at Kupferhammei, a country house near Strasburg He 
was educated at the Gymnase and at the University 17 
that city, whence he fioceeded to Paris University, where 
he obtained his diplomas as Licentiate of Sciences and as 
. “Docteur ès Sciences Mathématiques” ® Among his 
»,close friends at school and &t the University was M 
Wurtz, while M Gerhardt, another great chemist, was 
amoħg his Strasburg contemporaries Dr Plarr fog 
some time meditated a hfe of chemical research, but 


found that his health would not permit of prolonged 
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laboratory work After takeng his docforial degree, he 
was for some time mathemagical master at a College at 
Colmar.%nd, on the Chair of Mathematics beceming 
vacant in the University of Strasburg@was one of the 
candidates for the post e He was strongly supported by 
the Strasburg academic party, especially By M Sarrus, 
the outgoing Professor, but q@erical influences were at 
wok against him, and a Parisian wes finall#imposed on 
the httle Germanizing University G 

In 1357, Dr Plarr married an English lady, and 
dung his honeymoon 1n Dublin wag introduced to Sir 
Willam Rowan Hamiltgn, the originator of the Qua- 
ternion method, and bécame thenceforth a devoted 
student and exponent of the work of that great Senius- 

The British Association met at Dublin in the autumn 
of 1857, and Dr Plari was one of the eight foreign men 
of science who wert that year elected “ Corresponding 
Members” Whewell, Hamilton, Vignoles, and Brewster 
were, we believe, his sponsors on this occasion The 
paper then communicated by him to the Mathematical 
Section of the Association will be found at p ror of the 
Repor 
> The othe: seven men of science elected at this meeting 
were Baith, Bolzani, d’Abbadie, Loomis, Pisam, and the 
two Schlagintweitts Of these, only Herman Schlagint- 
weit survives Indeed, at the time of his death, Dr 
Plarr was one of the half-dozen oldest hving “ Corre- 
sponding Members ” of the British Association 

In the Franco-German war of 1870, Kupferhammer 
was barnt by the French, in order to dislodge Prussians 
who had been able thence to command the sluices of the 
moat round Strasburg Dr Plarr accordingly came to 
reside among his wife’s 1elatives, first at St Andrews, 
and then at Tonbridge 

Since 1870, Dr Plarr’s tıme was almost exclusively 
devoted to the study of Quaternions In 1882-84 his 
French translation of Prof Taws Tieatise was published 
eby Gauthier-Villars Several papers by him, on abstruse 
points connected with the Quateinion method, were com- , 
municated to the Royal Society of Edinburgh Beside 
these there 1s a very interesting piece of ordinary analysis 
connected with Spherical Harmonics 

Modest, unambitious, studious, simple in his habits to 
the verge of asceticism, Dr Plar was of a type 1ale in 
these days and in this country Although a man of wide 
scientifft culture, and of many literary interests, he was 
content to be a pioneer in a realm of thought for which 
there ıs necessarily no popfilar sympathy at present 
Quaternions, indeed, were to him the mathematics of the 
future, and he was to the last happy in the thought that 
he had assisted, howe¥tr obscurely, in their development 


R.. 








NOTES 


Two international scientific Congresses are to be held at 
' M@scow in August One will relate to anthropology and 
ı archeeology, the other to zoology There will be exhibitigns 
Ign connection with both Congresses, and appeals have been 
, issued for the loan of objects which are likely to be useful and 
) interesting Among the things wanted for the Anthropological 
i Congress are phonognams of the language and songs of different 
races French will be the official language of the twe meeigngs 
The more impoitant papers will be printed before membeis 
come together, so that discussion may be facilitated 





w . 

THE death, on February 20, of Prof Hermann Kopp 1s 
announced He died at Heidelberg, after a long and pdfnful 
illness, m the seventy-fifth year of lig age 


THE well-known botanist and philologist Stephan End; 
licne: was buried in 1849 ın a churchyaid near Vienna This 
churchyard 1s about to be closed, and it ıs proppsed tha? End: 


hiener's 1emains shall be removed to the new central cemetery 
° 


SOn, 
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of Vienna, and that a suitable fhonument to him shall there be 
erected At present, his grawe is not marked even by an 
ordinary tombstoge Af, influential international Committee 
has been formed for the purpose of giving effect fo the scheme 
Those who dagire to associate themselves with it shoul send 
“subscriptions as sooh as possible to the KK zoologisch- 
botaniscie G@&ellschaft,e Vienna I, Herrengasse 13 


Mr W SAVILLE-Keni, who has been absent from England 
durmg tne past eight years, acting in the capacity of Inspector 
and Commissioner of Fisheries fo various of the Australian 
Colonial Governments, and most récently to that of Queensland, 
1s now in London, and will be occupied for the next few months, 
chiefly at the British Museum, South Kensiggton, m working 
out the corals and other natural history materials collected by 
him on the Great Barrier Reefs Associéted with the materials 
im question 1s an extensive series of photographs of coral reefs 
and coral animals taken from hfe, some few of the more early 
acquired of which were exhibited at last year’s conversazione of 
the Roya} Society Selections from the completed series will be 
shortly published in association with a work, on the fishery and 
natural history products generally of the Great Barner district: 
that Mr Saville-Kent has ın preparation Mr Saville Kent is 
under engagement with the Government of Western Australia to 
proceed to that colony towards the end of the current year, to 
investigateand report upon the pearl and pearl-shell, oyster, and 
othe: indigenous fisheries, with a view to their more profitable 
developmeat This engagement 1s likely to occupy him for 
some two years, when he proposes to retuin permanently to 
England 


ProF HUXLEY AND Pror Ray LANKESTER have each 
written to the Zzmes on Lady Blake’s proposal that a marine 
biological station should be established in Jamaica as a memorial 
to Columbus Prof Huxley points out that ‘animal hfe 1s ın- 


describably abundant and varied in the mtertioprcal seas,” and’ 


‘hopes that the scheme will meet with cordial support here and 
in the United States Prof Ray Lankester 1s also of op:mion 
that a good permanent laboratory for the study of marme life 
should be established ın the tropics , and he thinks that ‘no 
position is more favourable for this purpose than the coasts of 
Jamaica” He urges, however, that a definite set of eee 
should be made ın Jamaica foi the realization of the Columbus 
Laboratory His opinion 1s tyat ‘the Government of Jamaica 
should mitiate the scheme, and make the proposed laboratory 
pait of a biological and physical survey of the coasts of the 
island ” What is chiefly needed is ‘‘ an effictent, well-trained 
natuialist, who must be paid at least £700 a year for his services 
(less than a lawyer or a sanitary officer), ard a Government gun- 
boat with crew, &c, and two or three special fishermen and 
attendants ’. A suitable building, Prof Lankester thinks, could 
easily be obtained e 


ry 

Terr members of the Geologists’ Association will make an 
excursion to Hornchurch on Saturday, March 5, Mr T V 
Holmes acting agdirecto: They will visit sections on the new 
railway between Upminster and Romford The early date of 
the excursion has een rendered necessary by the state of the 
most @mportant section The first cutting to be visited is that 
between Upmunster Station and the Ingrebourne It shows 
Londen Glay capped by gravel and loam belonging to the 
highest terrace of the Thames Valley deposits in this district 
Ciosstng the Ingiebourne, the line enters another cutting north- 
east of Hornchurch * Ingthis cutting boulder clay has been seen 
fo. a distance of 300 yards, resting in a slight hollow on the 
sififace of the London Clay, and capped by gravel belonging to 
the highest terrace ‘of the Thames Valley beds The gueatest 
theckness of bouter clay seen in this cutting 1s 15 feet, and it 1s 
hoped that the sloping now going on may got have advanced so 
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far at the date of the excursion as to haye dgstroyed every cléar 
section At Butts Green there is a good S#tiqn of London Clay 
cappe by sand and gravel Nearer Romford the cuttings are 


not sufficiently advanced to be worth visting ‘The total walking = 
e 


distance 1s three miles * 


A work of considerable interest tè mete@ologists has been 
published in the Memoirs of the Physical Sqriey of Geneva, 
containing the detailed observations made under the directions 


of I B de Saussure on the Col du Géant, at G@enéva, andat ¢ 


Chamounix simultaneously, fiom July 5 to 18, ‘1788 The 
means only, and these only for a part of the observations, were 
published in his “ Voyages dans les Alpes” (Neuchatel, 1779"-86) ° 
These valuable observations, which have been garefully revised 
by his grandson, Henn de Saussure, havé often bten asked for, 


and we believe have only lately been discovered e They include A 


values taken several tımes daily of pressure, temperature, 
humidity, wind, cloud, electricity, magnetism, &c, together 
with general remarks upon the weather 


FroM a recent statistical study of the wheat fliarvests of Ohio : 


(summarized in Sceence), 1t appears that the average yield of 
wheat 1s increasing m the northern and central sectidhs of the 
State, while it 1s at a standstill, and at far too low a pomt for 
profit, in the southern and south-eastern counties Geolygic- 
ally, there are three bands running across the State from north , 
to south—that in the east (nearly a third of the whgle), over 
c@al-measures , next to it, a narrower strip of Waverly rocks 
(sandstones and calcareous shales), tnen the western nef, 
over limestones The two latter are covered with a bed of : 
glacial drift which is, however, a good deg} modified by” 
the underlymg rocks Tn the northern portion, the coumties 
over the Waverly rocks show a larger average yield (in 
dorty-four years) than those over limestones and” the coal- 
measures, and they also show a higher rate of increase In 


4 


the middle and south, the limestone cannties show the lager ~ 
yield , and in the middle (not the south), the larger rate OU 


increase The counties over the coal-measures are inferior in 
yield per acre ın each belt, the difference 1ecreasing as we come 
south The hilly charac®r of the ground ıs supposed to be the 
chief cause of this lower yield Some 48 million bushels were 
harvested m Ohio in 1888 The area devoted to wheat 1s 
approaching 3 million acres, and represents 12 per cent of the 
area in farms in the State The average yield 1s thirteen bushels 
per acre (in England ıt 1s about twenty-eight bushels), but in the 
northern and middle parts ıt 1s steadily growing The produd- 
tion ıs keeping far ahead of any possible consumption within 
the State s i 


AN impSrtant Conference of fruit-growers was held last year 
in Sydney, ghe chair being occupied by the Hon Sydney Smith, 
Munster of Mines and Aguculture in New South Waleg It 
lasted sev@ral days, and the report of the progeedings, which has 
now been issued, ought to be of grèat service to fruit-growers yn 
all parts of the colony The President, in his concluding speech, 
said the Government were both proud and anxious to assist the 
agriculturists of the country All that was requned was the co- 
operation and assistance of those ergaged in the industry, im 
order that they might know in what direction this assistance 
would be most useful He felt sue a gieft deal of good would 
come from the discussions during the C@nference, and he hoped 
the members would hold Conferences 1n ¢heir own districts He 
was most anxious to see the local Agricultural Societies holdin: 
meetings evegy*month, where papers could be read and differegt 


important questions discussed, as he was certain this would do «' 


. 


good, and he sincerely hoped his suggestion would be gcted 
upon, as they might 1ely upon the assistance of the Department 
The Government, as they knew, had already granted pound for 
pound to the Agricultural Societies, and they were willing to do 
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* stllmore On that year'g estimates 45000 was set apart for 
+ national prizes throtifiany: the wl®le colony, and he believed 
these prizes wofflfl be wérth winning we x 
= 
= Tur. prevalent, notio that the * mistletoe 1s injurious to the 
apple or otħer tree on which it grows fs disputed by Dr G 
. Bonmer, the Profesgor of Botany at the Paris Sorbonne, who 
>  mamtams, not güly that this ıs not the case, but that ıt 1s actually 
beneficia] to its host, the relationship being not one of simple 
e parasitism, But gather one of symbiosis He determmed from 
a sees of Observations on the increase in the dry werght of the 
’ leaves, that, while in summer the mistletoe derives a large 
“portion of its nutriment from the host, in winter these conditions 
are reversed, and the Increase m weight of the mistletoe is less 
than the amont” of cawbon which it has obtained from the 
eee atmosphere-®1n gther words, that it gives up to 1ts host a portion 
of its assimilated substance 


” AT a meeting of the Royal Botanic Society on Saturday last, 
Dr R C A Prior presented ripe seeds of Araucaria tmbricata, 
l the nfonkey-puzde tree of Chih, collected from a large tree 
growing ın the open air at Cor$ham, Wilts He mentioned that 
in this cofntry the plant, though common, seldom ripens tts 
seeds It was first introduced here 100 years ago by Mr Men- 
zies, Scotch botanist, who accompanied Vancouver's expedition 
an search of a passage between the Atlantic and Pacific Oceans 
“in returning from their attempt they put in at Valparaiso, and 
were hospitfbly entertained by the Viceroy of Chih Whilg 
desert was on the tabl€ Menzies observed some nuts he had not 
„Seen before Instead of Gating his share he saved them, and, 
s “aking a box of Soil back with him on beard ship, succeeded in 
e raising five®plants, which he brought to England, ‘and these 
formed the stock from which most of the laige trees now growing 
yn vaiious farts of the country have sprung 


SomE time ago Mr G Brown Goode, of the U S National 
-27 Mnseum, dehvered before the Brooklyn Institute a lecture on 
- °“ The Museums of the Future” This lecture has now been 
* punted, and is well worth reading Mr Goode’s main idea 1s, 
that ‘the people’s M&iseum should be much more than a house 
full of specimens ın a glass case ” ‘it should,” he says, “be 
a house full of ideas, arranged with the strictest attention to 
+ system” This conception he expresses epigrammatically by 
defining a Museum as ‘‘a collection of mstructive labels, each 
illustrated by a well-selected specimen ” In the course of the 
lecture he offers many instructive and inte.esting remarks on 
the Museums of the Old World 


THE first nuthbe: of the new* Zeetschiofl fur Anorganische 
Chemie, edited by Prof Kruss, of Munich, was issued on 
Februgry 27 As its file implies, the new jougnal fs devoted 
exclusively to the inorganic branch of chemistry, an@ the names 
of the distinguished chemists throgghout Europe and America 
whose co-operatior the editor has been fortunate m securing 
would appear to propise well for its value and success 
first number, now befare us, contains the following six original ; 
memoirs ‘* Phosphorus Sulphoxide,” by T E Thorpe and A 
E Tutton, ‘The Do&ble Acids of Heptatomic Iodine,” by C 

e ‘VY Blomstrand, ‘‘The Action of Blydrogen Peroxide upon 

» certain Fluorides,” by A Piccum, “ Ammontacal Planum 
Compounds,” by O Carlgren and P T Cleve, “ Preparation 
of Tungstates free from *Molybdenum,’ ’ by C Fnedhemm and 
R Meyer, “A Lectufe Experiment,” by C Winkler 


. eA NEW Physical Review has been started by ghe pubhsher 

«J Engelhorn, of Stuttgart Te editor 1s L Giaetz The 

objegt of this periodical will be to make German readers ac- 

quainted with the work being done by physicists in other countrias 

It ıs intended that ıt shall serve as a sort of supplement to the 
well- known Annalen der Physik und Chemie . 
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WE are glad to welcome the first number of Natural Sence, 
a monthly review of natural hista? progress he object of the 
editors will De “‘ to expound and ¢leal ın a critical manner with 
the principal re@ults of current research ‘in geolpgy and biflogy 
tha: appgar to be of more than limited apphcation” Articles 
are contributed to the first number by Mr F E. Beddard, Mr 
J J.H Teal, FRS,MrAS Weodward, 1 Mr R Lydekker, 
Mr J W Davis Mr G A Boulengere Mr J W Gregory, 
Mr G H Carpenter, and Mr Thomas Hick The piblishers 
are Messrs Macmillan and Co . 


Messrs EASON AND Sony Dublin, will issue in April the 
first number of the Jese Maturalist, a monthly journal of 
general Insh natural history, and the official organ of all the 
natural history Sotieties in Tieland The editors will be Mr. 
George H Carpenter and Mr R Lloyd Praeger 


A NEW instalment (vol 1 No 10) of the Records of the 
Austrahan Museum has been issued These Records are edited 
by Dr E P Ramsay, Curator of the Museum, and embody 
the results of a great deal of serious scientific work The 
present number contains the following papeis —‘‘On the 
Occurrence of the Genus Paleaster in the Upper Silurian Rocks 
of Victoria,” by R Etheridge, Jun (plate), “The Operculate 
Madreporaria Rugosa of New South Wales,” by R Etheridge, 
Jan , ‘Notes on the Structure of Pedronomus torquatus, with 
regard to its Systematic Position,” by Dr Hans Gadow 





Messrs BLACKIE AND Son have issued an enlarged edition 
af the well-known ‘‘ Concise Dictionary of the English Lan- 
guage,” by Dr Charles Annandale The new matte: consists 
partly of a supplement giving definitions of additional words, 
partly of several new appendices or lists for general reference 


THE General Report of the operations of the Survey of 
India Department, administered under the Government of 
gndia during 1889-90, has been issued It has been pie- 
pared under the direction of Colonel H R Thuillier, RE, 
Surveyor-General of India The Report ielates to trigono- 
metrical, topographical, forest, cadastral, and traverse surveys 
There 1s also an account of electro-telegraphic longitude opera- 
tions, tidal operations, and geographical surveys and reconnais- 
sances 


Tue fdllowing are the arrangements for science lectures at the 
Royal Victoria Hall during March —-March 1, Di W D 
Halliburton, on ‘‘Nerves”, March 8, Prof Reinold, on 
“Sound and Music”, March 15, Dr Tempest Andeison, on 
“Iceland” , March 22, Piof Weldon, on ‘Soles and other 
Sea-Fishes” , March 29, Mr A Smith Woodward, on 
“Elephants ” . 


A PAPER upon the preparation of amorphous boron 1s conti- 
buted by M Moissan to the current number of the Conzptes 
a&edus Tt was shown ina communication to the Académie des 
Sciences upon February 15 tat the substance hitherto regarded 
lẹas amorphous boron is a mixture of that substance with large 

quantities of impurities, formed by the combination of the boron 
at the moment of its ltberation with a portron ÔE the metal used 
to replace 1t and with the substance of the yessel in which the 
ieaction 1s performed M Moissan now describes œ method by 
which he has succeeded in obtaining boron in a state of almost 
perfect purity The ieaction which he employs 1s that of 
metallic magnesium upon boric anhydride, a reaction previously 
studied by several observers, and most recently by Prof Wrakler, 
who employed the magnesium in the quantity calculated to 1e- 
move all the oxygen from its state of combination with the 
boron M Moissan shows that if only one-third of this quantity 
of magnesium ıs employed, the yield of free boron 1s very much 
enhanced, and the impurities are only such as gan be refnoved. 
He confirms Prof .Wankler’s statement that two borides of mag- 
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nesifm are capable of formation, one of which 1s unstable, and, 
as shown by Messis Jones and Taylor, is decomposed by water 
with evolution of a mixture bf hydiogen and boyon hydride, 
whifé the other gs permanent both in the presece of water and 
acids It 1s this stable boride, which M Morssan has obtained 
ın good cryssals, which 1s so difficult to rgmove from the sub- 


* stance which has hitherto heen considered as amorphous boron, 


and its fornfition sh@uid be avoidedeas much as possible When 
magnegtum and boric anhydride in the proportions above indi- 
cated*-convenient quantities being 70 grams of the former and 
210 grams of the Mtter—are heated to 1edness in a closed 
crucible, a somewhat violent re&ction occurs, the crucible be 

coming yividly incandescent Upon cooling, a reddish-biown 
mass ıs found, which 1s readily detached from the crucible, and 
is impregnated throughout with crystals of magnesium borate 

The interior portion 1s then powdered, and successively treated 
with water and hydrochloric acid, alcoholic potash, hydrofluoric 
acid, and lastly with distilled water This product, even after 
such exhaustive treatment, upon drying zx vacuo, 1s found to con- 
tain only 95 per cent of boron In order to remove the 5 per 
cent of thestable boride, the product 1s again heated to redness 
in the midst of a large excess of boric anhydride, and the extrac- 
tion and washing repeated as before The percentage of boron 
1s by this means raised to 98'3 per cent , the 1emaining impunity 
being a mere trace of the boride and 1 3 per cent of fiutuide of 
boron These remaining impurities have finally been eliminated 
by employing a crucible rendered impenetrable to the furnace 
gases, the nitrogen of which rapidly causes the formation of 
nitride, by means of a mixture of titanic acid and charcoal In 
addition to the laborious method above indicated, by which 
tolerably large quantities of pure boron may be obtained, M 

Moissan further shows that it may be prepaied in smaller 
quantities by the reduction of boric anhydride by magnesium in 
a stream of hydrogen, when, after extraction, a pure product 
necessarily free from nitiide is obtained And lastly, M Moisa 
san describes an electrolytical method of preparing ıt Fused 
boric acid is rendered a good conductor of electricity by the 
addition of 20 per cent of its weight of borax Upon passing 
through the fused miature a current of 35 amperes, a little 
sodium is libeiated at the negative pole, and combines with the 
platinum electrode to form an alloy, while amorphous boron and 
oxygen are liberated at the positive pole The greater portion 
of the boron, owing to the high temperature of the reaction, 
recombines with the oxygen with most brilliant incandescence, 
but a portion escapes combination, and may be isolated in the 
pure state as a chestnut-coloured powder 


oe 

THE additions to the Zoological Society’s Gardens during the 
past week includea Green Monkey (Cer copithects callitrichus 8) 
from West Africa, presented by Mr George W Bowles, a 
Toque Monkey (Afacacus pileatus) from Ceylon, presented by 
Mr Arthur*Wallis, a Bauer’s Parrakeet (Platycercus sonar tgs) 
from South Australia, presented by Mr Edward F Baillou, 
tw@ Alpine Accentors (Accentor collats), European, presented 
by Lord Lilford, F Z S , four Coqui Francolins (4 axcolinus 
cogue 2 8 29) fom South Africa, presented by the Hon F 
Erskine, a Green Toad (Bufo vidis), six Painted Frogs 
(Discoglossus picts), European, three Moorish Toads (Bufo 
mausStanica) from Tums, puichased 





oS 
OUR ASTRONOMICAL COLUMN 


THE WARNER OBSERVATORY —‘' The Warner Observatory 
is distinctively 2 privat@ institution built for the purposes of 
original discovery rather than the ordinary routine work of most 
other Observatories ” This sentence begins a recently-published 
history and work of the Warner Observatory, Rochester, N Y , 
frgm 1883 to 1886 Under such favourable conditions as these, 
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| upon the slit of the spectroscope in its true proportrorfs ” 
study of the solar surface is apparently not to be complicated by 


the DAectgr of the Observatory, 
he selea@d the discovery of new 


be done Mr Lewis Swift ys 
c Tl é irst unrecorded 


and, upon assuming cpanel a 
nehplæ as his princjpal field of labour 


‘ 
+ 


e 
it is not wonderful that a considerable amount of work should r 


nebula was found on July 991883 «Synceethen more than goo ™ 
others have been detegted , and their posttiony and descliptions “”' 


have been published fiom time to time im fou” catal8gues The 
observations are now brought together, agd will therefore be 
more useful than heretofore In the volume containyng them 
are printed the Warner prize essays On® ofthese, by Piof 
Lewis Boss, treats of “Comets then Compositipn, ‘Purpose, 


coloured skies seen about the time of the Krakatdd eruption 


Mr Henry Maine endeavours to show that a physical connection `° 


existed between these red sunsets and solar activity The Rev 
S E Bishop, of Honolulu, also describes the brilliant glow’ in 
question , ascribing them to the introductiom of finely divided 
matter into the higher regions of the atmosphere é . 


MEASUREMENT OF SOLAR PROMINENCFS —Th Comptesrendus, * 


tome cxu p 353 (1891), M Fizeau pointed out that the 
velocities attained by solar promimences were comparable with 
the earth’s orbital velocity, and :emarked that, on account of 


their true position 
to be sound, then the apparent heights reached would have to be 
increased or diminished according to the velocity wit® which the 
| prominences were projected Mr Henry Crow has pointed out 


| an apparent error in this reasoning (Astronomy and Astro- 


Physics, January, p 90) He says —*‘ The author here neglects 
the fact that, at any given instant, each point of the solar disk. 
and of the promimence, whether m motion or at 1est,,1S sending 
to the observer rays, all of which are affected Dy the same 
correction for aberration JI say the ‘dme?’ correction, séace 
the change in celestial longitude or @titude fiom one part of, 


mappreciably If there be relative motion aweng the parts of 
the prominence, then, since at any instant aberration affetts all 
these parts to the same extent, the prominence will be projected 
So the 


the mtroduction of a new correction In this connection 1t may 


this circumstance, prommences must suffer a q.splacement from - 
If this were so, and the argument appeared * 


the sun’s surface to another would affect the aberration quitey 


and Effect upon the Earth” , and there are sevetal others on the® , 


. 


. 


be remarked that, m a letter dated February 12,,.Prof Hale “Ss 


writes ‘You may be inteiested to know that I have just, 
succeeded ın photographing all the prominences around the sun 
with a single exposure ” è 
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THE AUSTRALASIAN ASSOCIATION FOR THE , 


ADVANCEMENT OF SCIENCE 


“THE Austialasian Association for the Advancement of Science 

held its fourth annual meeting at Hobait, Tasmania, from 
January 7 to 14 inclusive The meeting was m every way 
successful, and the proceedings afford ample and most satisfactory 
evidence that much excellent work ıs being déne among our 
Australasian kinsfolk in every branch of science The President 
was His Excellency Sir Robert Hamilton, Governor of Tas- 
mania The people of Hobart accorded 10 the memberseof the 
Association a most hearty welcome, and did everything in their 
power to make the occasion a pleasant and memorable one 
Visitors ftom a distance had the advantage of being able to 
travel both by sea and Jand ate greatly 1educed fares, a 
everything of scientific interest in Tasmantd was clearly explained 
fo. them im a capital hand book issued*fiom the Government 
Printing Office Mr Robert Giffen attended the meeting, and 
was cordially received He delivered lecture to the members 
of the Association on “The Rise and Growth of the Britisle 
Empne ” 

Great ciedit 1s due to the Hobart Aferwusy and other local 
papers for the enterprise they displaygl in reporting the pio- 
ceedings 

At the meeting of the general Cdhnol on January 7, 
the chan was taken by Baron von Mueller, past President, as 
Sir James IJeëtor, the retiring President, was prevented by 1 
health fiom being present 
fifth annual meeting of the Association should be held at 
Adelaide, and practically decided that the sixth should be ‘held 





af Brisbane Prof Tate will be President of the Adelaide 
meeting 
. 
. Ld 
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, 
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R was formally decided that the q ' 
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On the evermag of Me 7th Sir Robert Hamilton delivered his 


`» presidential address before a large audience in the Townelall 


Canad 


Fe presented an thtertsfing sketch of the history of the Royal 

. Society $4 Lastnania, and suggested many sound reasons why 
all intelligent persons ın Australasia should do their utmost “ to 
hasten the advent 8f the tne, which 1s undoubtedly approaching, 
when stience etl, form a much more integral part of the life of 
the people than ıt does at present.” 


' e tis impossible for us to give a full account of the pioceed- 


mgs of the meeting, but the followmg notes may suffice to 


* indicate the wide range of the work done ın the various Sections 


. 
Bd 


. . SECTION A 
MAPHEMATICS, PHYSICS, AND MECHANICS 


Prof Bragg, Adelaide, was President of this Section He 
chose as the subject of his presidential address, ‘““ Mathematical 
Analogies between various branches of Physics” About fifty 
“years ago, he said, Sir William Thomson showed that there 
existed between several branches of physics a very close analogy— 


+ the apalogy was g0 exact that the solution of any problem of any 


* one theory was at the same tıme the solution of the problem in 
anyothe: The hst of analogies might be still further increased 
by the ad@ition of certain other theories, which were to some 
extent imaginary, yet important in that they were simple to 
realize, and therefore of great use m presenting to the mind the 
usual means of grasping the other problems It was a matter of 

ethe greatest interest that so wide and so perfect an analogy 
should egigt, and for that reason the analogy would be a fit 
subject for an address There were other grounds for its fitness 
It@vas of tfe greates® assistance in physics to follow up this 
analogy, and examine aurefully its nature It was a common 

% 1emark that analogies were dangeious things, and the remark was 
often true enougs But the danger lay only 1n an imperfect know- 
ledg@ of the extent to which calculations might be made upon 
the analogy, and could be avoided once and for all by amending 
the imperfection Moreover, the student of electricity and 
magnetism could hardly avoid the use of some sort of analogy 
fer these theories deal with quantitative 1elations between things 

„Qf the real nature of which we are completely ignorant, and 

e most minds could not for long consider these relations in mere 
symbols, but must finally give them some sort of form He then 
explained the naturegof the problem, and proceeded to show the 
measure of analogy that exists betyyeen various theories of 
“phystcal scence 

A paper by Sir Robert Ball, on ‘f The Astronomical Explana- 
tiog of a Glacial Period,” was read by Sir R Hamilton, and a 
hearty vote of thanks was accorded to His Excellency and to the 
author Mr A B Biges, Launceston, read a papei on “' Tas- 
maman Earth Tremors ™* Mr C W Adams, Dunedin, dealt 
with a graphic method of showing the relation between the 
temperature of the dew-point and the temperature of the air for 
any given climate Mr George Hogben, Timaru, N Z, read 
the report of the Committee on? ‘‘ Seismological Phenomena in 
Australasia’ This Committee had begun its work by making 
a compilation of the @cords of all preyious, earthqu&ke shocks 
throghout Australasia, and these records were how nearly com- 
plete, except for Queensland and Western Austraia It had 
also*piovided for as accurate aeystem of observatypns in the 
future as was pos8ible under the circumstances, by means of 
Ysenforanda to be fogwarded from various telegraph offices The 
system adopted was, with the necessary modifications, that 
which had been in use with success in New Zealand for some 
time past The Secgetary explained what had been done in 
eNew Zealand by this means in the determination of earthquake 
origins, and of other facts about earthquakes, and pointed out 
that ıt was as part gf a world system of observations that the 
observations in Australasia are likely to be most useful With 
that aim in view the C8mmittee proposed to extend their obser- 
vations to the islandseof the Pacific, and so to establish a con- 
nection, if possible, with what was being done in South America 
eandin Japan An impor'ant step was also takey ın the adoption 

f a common standard of integstty—the Rossi-Worel scale, as 
used by Swiss and Italian seismologists, being that agreed upon 
It was pointed out that the system now adopted throughout 
Australasia had led to the fixing of five of the chief origins of 
disturbance in o1 near New Zealand, among them (during the 
past year) of the origin of most of the Cook’s Straits shocks 


Mr A McAuley, Ormond College, Melbourne, contributedea i 


paper on “‘ Quaterntons as a Practical Instrument of Physical 
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Research ” He indicated the, power of the method by six 
examples *-(1) A theorem in potentiads illustrated by applying 
ittoa general electrical problem (#) Two examples in curvi- 
linear ço ordinates (3) Aequatermion proof of a well-known 
theorem of Jacobi’s of great utility in physics (g) A generalı- 
zation of one of the well-known equationg’of fluid solutidn (5) 
The well-known particulay system’ of the differential equation 
expressing the conditions of equilibrium of an isotropic elastic 
solid subject to arbitrary bodily forces (6) A short "criticism 
of Prof Poynting’s theory of the transference of energy through 
an electric field . 

Papers were 1ead by Mr§ W H Steele on “'The Con- 
ductivity of Solutions of Copper Sulphate”, by Mr R W 
Chapman on ‘The Dodging Tide of South Austraha,” cop- 
taining a summary of the work done by the Committee on Tidal 
Observations , and by Archbishop Murphy, Hobart, on 
© Solar Phenomena afd their Effects ” 

Mr H C Russell, FRS (Government Astronomer, 
N S W), read a paper on “The Grouping of Stars in the 
Southern Part of the Milky Way ” He pointed out the advan- 
tages of the photographic method of studymg star distribution, 
and discussed the evidence offered by a large number of photo- 
graphs taken by himself The results he had obtained tended 
to diminish the value of the u:fts ın the discussion of stellar dıs- 
tribution The interest of this paper was much enhanced by the 
exhibition of a large collection of photographs 

Mr & L J Ellery, F RS (Government Astronomer, V ), 
read a paper describing some of the difficulties occurring m the 
photographic charting of the heavens, more especially regarding 
the determination of stellar magnitude He also spoke of the 
desirableness of establishing tidal observations in Tasmania He 
drew attention to the incompleteness of the tidal records for 
Tasmania, and moved a resolution urgmg the Government to 
establish several more tide gauges, especially on the north 
coast This resolution was seconded by Mi H C Russell, 
and caried unanimously 

Mr R B Lucas read a paper on the unification of standards 
of weights and measures, in which the condition of legislation in 
1egaid to this important matter, with suggestions for the unifica- 


* tion of standards throughout the colonies, and recommendations 


for a central depot with central administration, was specially 
considered $ 

Captain Shortt (Meteorological Observer, Hobart) read a short 
paper advocating a particular method of determining longitude 
at sea from observations of the maximum altitude The paper 
gave use to a very interesting discussion 

The President of the Section moved ‘‘ That the Section tele- 
graph 1f# congratulations to Sir W Thomson on his elevation to 
the peerage ” This was seconded by Mr Ellery, supported by 
Mr Russell, and carried unanimpusly 


SECTION B 
CHEMISTRY AND MINERALOGY 


W M Hamlet, Government Analyst, of New South 
Wales, presided ove: this Section In his opening address he 
dealt with the progress of chemistry in Australasia Having 
described the difficulties with which chemists in Australasia have 
tw contend, he said that in spite of them work had been done 
He mentioned the discovay of the alkaloids bruce and 
strychnine in the fruits of Sl ychnos pstlosperma, by Prof 
Rennie and Mr Goyder, of Adelaide, also the work done 
by Mr J H Maden, of Sydney, in the examination of 
Australian kinos, gums, and barks CMĦMef amongst Mr 
Maiden’s researches was his work on wattle bark, which he 
found contained from 15 up to 46 percent. oftanmicacid These 
baiks were proved to be invaluable for tanning purposes, and 
their cultivation proved easily remunerative to the agriculturist 
Mr Kurkland’s discovery of gallium and indium in some 
specimens of blende were referred to, as were the fughly- 
interesting investigations of different minerals by the Rev J 
Milne Curran, of New South Wales Reference was als’ made 
to researches being made by observeisgwhd* were seeking to find 
out the actual state of combination in which elements occur in 
different ores Much of this kind of work needed to be dope, 
and if such questions were investigated by men who knew what 
they were doing, it would go a long way towards facilitating the 
operations attempted ın the smelung worksSwhere it 1s oten 
expected that carbogates, sulphides, chlorides, and oxides should 
each and all yield to the samg treatment « 
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The following papers were eontributed byMr J B Kukland, 
Assistant Lecture: and Demenstrator of Chemisty, University 
of Melbourne -~-(1) “Notes on the Electrolyses of Fused Salts 
of Organic Bahs”, (2) “Occurrence of thee New Elements 
Gallium and Indium in 2 Blendé from Peelwood, Néw South 
Walas”, (%) “*Nates on the Volatility of Magnesium ” , (4) 
“ Lecture Experiment on @aseous Diffusion ” A pape: on “The 
Analysis othe Cavendish banana (Wusa Cavendish) in Relation 
toits Value asa food,’ by W M” Doherty, wasalsoread Profs 
Livezsidge, Jackson, the President, Messis Clemes, Walsmore, 
and Taylor tooh pagt in an interesting discussion that followed 
the 1eading of these "bagels 

Papers were contributed by $i W M Hamlet on “The 
Oleo-refractomete: in Organic Analysis”, by Mr A EL Jack | 
son on ‘* The Analysis of Storage Battery Plates”, by Mr A 
J Sachs on “The Jarvis Field Mineial Wafers of Picton, New 
South Wales”, and by Mi Mingaye on ‘‘ Some Mineral Waters 
of New South Wales ” 

Mr A Luversidge, F RS, Professor of Chemistry, Uni- 
versity of Sydney, read a pape: on ‘“ The Rusting of Iron” It 
was usually stated ım books upon chemistry, he said, that iron | 
rust consisted of the hydrated sesquioxide of iron , but on 
examining a very lage number of specimens of rust from very , 
many different places, and from tron articles of vanoas kinds, 
and formed under ve1y vaied conditions, he found that in almost 
every instance the rust contamed more or less magnetic oude , m 
fact, ın some cases the 1ust, although presenting the usual “ rust 
brown” colom and appearance, was, when powder@d, prac- 
tically wholly attracted by the magnet The specimens which 
first drew his attention to the subject were some large scales of 
rust obtained fiom the rails of an old tramway at Clifden 
Springs, in Victoria, and he was led to collect and evamine 
these on account of their resemblance to the crust so often 
present on metallic meteoittes On crushing this 1ust in a 
porcelain moita: and testing it with a magnet, it was found to 
be practically wholly attiacted, the small quantity of iron 
magnetic oude present being mechanically mclosed, lifted and 
removed by the magnetic particles (in consequence of the 
magnetic particles being joined end to end, parallel to the lines 
of magnetic force and forming a mesh-work inclosing the non; 
magnetic matter), but by repeatedly applying the magnet, and 
especially urder water, the magnetic powde: was fairly-well 
separated from the non-magnetic powde Bright iron wire, 
plates, rods, nails, &c , were artificially rusted m many ways 
with flee access of oxygen, and in almost every instance a large 
amount of magnetic oxude was formed 

Prof Laversidge also read a paper on ‘‘The Presence of 
Magnetite in Certam Minerals,” 

Some notes on the analysis of water from Lake Cofangamite 
were given by Mr A W Craigand Mr N 1 M Wusmore 
Notes on a ‘‘ Natural Bones Ash,” fiom Narracoorte, South 
Austiaha, wee given by Mr N T M Wilsmore (Mel- 
bourne University) This was an account of a fossil guano 
which might be successfully used for making cupels for silver 
assays, &c Other papers read were ‘ Mineials of East Gipps- 
land,” by Mr Donald Clark , and “ Notes on the Exudations 
yielded by some Austialian species of Pittosporum,” by Mr J 
Maiden A Committee was appointed to make a complete 
census of the minerals of Tasmania fo: the neat meeting of the 
Association A 


SECTION C 
GEOLOGY AND PALÆONTOLOGY C 


Prof T W E David, of Sydney University, Piesident of 
this Section, delivered an address on volcanic action in Eastern 
Australia and Tasmania, with special reference to the relation 
of volcanic activit# to oscillations of the eaith’s crust, and to 
heavsedifientation ‘The evidences of volcanic action in past 
geological time m East Australa and in Tasmania weie re- 
viewed historically, commencing with the oldest known lavas — 
the Snowy River porphynies—and concluding with the most 
recent—those of Tower Hill, near Warrnambool, in Victoria 
TheQeological age of the forme: has been established as being 
lowe: Devonian, wheregs the occurrence of the skeleton of a 
dingo under beds of volcanic tuff at the latter locality shows 
that those volcanic 1ochs are of recent geological age Special 
reference was made to the vast development of contemporaneous 

. lavas and tuffs ın the Upper Paleozoic coal-fields of New South 





‘Wales, at Rayrfond Terrace, near Maitland, and at Kiama, in 
the Ilawaria coal-field 
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Proofs were addaced to show that the | 


lavas and tuffs at the latte# locality: wert trupted prior to the 
deposition of the Bulli coal-measures®as matite fossil*shells of 
Palmo Carboniferofis age have been found,in the volcanic tuffs w» 
of that series The great plateau of diabasic greenstone, which =~ 
occupies so large an area m the south-eastern postion of Tase 
mania, was considered by the authgr to pe probably of later | 
origin than the Mesozoic coal-measures of Fingal, Je.usdlem, , 
&c , and then the Palaeozoic coal-measures of te Mersey coal- 
field The greenstone forming the upper portion ef Mount . 
Wellington was, in the author’s opinion, of later’ origin than @ 
the New Town coal measures near Hobart He considered the ° 
greenstone to be a variety probably of gabbra, which bad byrst 
through the marme mudstones and overlying coal-measures m 
the neighbourhood of Hobart ın the shape of broad dykeseand 
vosses, and which had spread over the top gf the measures in 
the form of a thick broad capping W this vidW were cortect, 
there would be underneath the tiers of greenstqne Mrge areas of , 
coal-measures which might contain workable seams of coal, 
undamaged by the overlying greenstone A brief description «: 
having been given of the basaltic lavas of Tertiary age in ‘ 
Australia and Tasmania, the relation of the various manifesta- 
tions of volcanic activity to oscillations of the earth’s cryst and - 
to heavy sedimentation was neatexamined The evidence col- * 
lected by Australian and ‘Tasmanian geologists showed that 
voleanic action had taken place most frequently afte? periods of 
prolonged subsidence had culminated ın a compensating re- 
elevation of the land Instances were cited to prove that in 
many cases the subsidence which preceded velcanre ovftlursts « 
was directly due to the local loading of the earth’s crust withe 
thick masses of sediment, the weight of which, bulged the 
garth’s crust downwards, displacing in the procegs the lighter 
granitic magma which 1s considered tO immediately undêrhe 
the earth’s crust, and bringing the under surface of the crust n- 
proximity to the heavier basic magma This was suggested ase, 
an explanation of the fact that the products e$ volganic action 
from such areas of subsidence were usually basalts 1athef than ° 
rhyolites or obsidians, both of which last are derived from the 


|p anitic magma 


Mr W J Clunies Ross 1ead a paper entitled ‘ Remarks on 
Coral Reefs” Mr W J C Ross read a paper “On the Dis- , 
covery of twoeSpecimens of Hossil Lepidodendnons in the my 
Neighbouihood of Bathurst, New South Wales, and thes 
Inferences to be drawn from their Occurrence,” One speci- + 
men was from the gravel of the Macquarig River, but its source 
was too uncertam to bgof much value The other specimen, 
although not actually found by the writer 27 sefa, was recetved 
by him from the finder, who was able to pomt out the exact 
place from which it was obtained This was about ten milgsto » 
the east of Bathurst, m some one of a series of beds of grit and 
quartzite forming the sides of a short valley, a: the head of 
which there was a succession of three Waterfalls over hard bands 
of quartzite, the uppermost fall being over a massive conglo- 
merate The grit bands contained abundant casts of Brachiopods, 
Spinfer, and Rhynconella, and, the whole series of beds was 
coloured on the geological sketéh map of the colony as Silurian 
The late Mr Wuilkmson, however, classed the beds as Siluro- , 
Devonian, and a very Ysimilar series at“Rydal on the Western 
Railway Igne was mapped by him as Devonian Rydal was 
at least sateen miles in a straight line from the locelity,at which 
the fossilgvas found Nea: Rydal there were beds contaimnga « 
Lepidodendron considered by Dr, Feistmantel and Mr Carru- 
thers as Legidodendi on nothum, and to We of Devonian agë 
Mr R Etheridge, Jun , however, questiened the identification 
of the species, and seemed to think it was Lepzdodenaz on austi ale, 
McCoy, which was generally consideredgto be Lower Carboni- 
ferous It was pointed out that the fossil now found was almos 
certainly derived from the grit beds containing Devoman ® 
Brachiopods, and was probably of that age Ifit were taken as e 
Carboniferous, then a rearrangement of the generally received 
geology of a large part of New Sonth Wales would be necessary 
As bearing on the probable Devonian ag@ of the fossil, attention 
was called to the fact that in the Lower Carboniferous beds of 
Strand, N S W , there were two species of Lejidodendron, viz, 
L Velthetnanum and Z Yolkmanmanum The fossil M ,, 
question did not resemble either of these forms, but appeared to 
be either Z nothum or L australe, and, whichever it was, it 
was likely to be older than the Strand beds, and therefore can 
hardly be younger than Devonian. The specimens in question 
were exhibited, and the opmion of geologists desred on the 
questions raised R 
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Mr J H Parvey*Biscussed “The Application of Photo- 
wœ graphy to Geological Work” He urged the desirabilfy of 
æ havmnga photographer attached to every Geological Survey, and 
„the impdttgnce *of conducting the photography of the various 
surveys in a systematic and uniform manner He submitted a 
+ scheme in connecifon wrth the same, which, without a great 
increase in the pyesent ex ense, would, he considered, vastly 
incréase, the value of the survey 
e Among the rgmaining papers were the following ‘‘ Sample 
+ of Gone-inecone Structure found at Picton, New South Wales,” 
by Mr A Sachs, ‘Notes on the Permo Carboniferous 
Vélcanic Rocks of New South Wales,” by Prof T W E 
Dagid, ‘‘ Notes on the Advantages of a Federal School of 
Mines for Australasia, ” by Mr J Provis 
* * 
’ ° . SECTION D 
BIOLOGY 


- Prof W Baldwm Spencer, of the Melbourne University 
dealt in his presidential address with the fresh-water and terres 
tual fauna of Tasmania He described the various species 
- found in Tasmattia, and the distribution of these ım other parts 
of Australia, showing tbat, in%uch forms as the fresh-water fish, 
reptiles, aad amphibia, those found in Tasmama and some in 
Victoria were very closely allied He dealt with the original 
+ introduction of the ancestors of the present animals of Aus- 
reka,.and | the way in which the descendants of these had 
_ become distribitted over the various parts, including Tasmania 
Prof Hutton, of Christchurch, New Zealand, read a paper on 
‘The Ofi@in of the Struthtous Birds of Australasia” Tne 
strythious brdse—that was, the ostriches, emus, cassowaries, an 
kiwis—weie confined tq, the southern hemisphere, except the 
< African ostrich, which ranged into Arabia, and they were sup- 
* "posed to have, originated in the northern hemigphere and 
migrated s@uthwards But by this hypothesis there were great 
difficulties ın explaimng how the struthious birds reached 
Australia and New Zealand without being accompamed 
' placental mammals Also the stiuthious birds of New zealand 
including the lately extinct moas, were smaller, and make a 
e* nearer approach to the flying birds, from whigh the struthious 
birds were descended, than did any of the others, and they 
* should expect to find the least altered forms nea the place of 
ongm The tinamus of Central and South America, although 
flying birds, resembfed the New Zealand struthious birds in 
several particulars , and as a forme: fonnection between New 
Zealand aud South America was shown by the plants,*the frogs, 
and the land shells, it seemed more probable that the struthious 
buds of Australasia orignated in the neighbourhood of New 
Zealand from flying birds 1elated to the trmamus, and that they 
spread from thence into Aystralia and New Guinea, rather than 
that they should have migrated southwards from Asia Prob- 
ably the ostriches of Africa and South America have a different 
line of descent fiom the struthious birds of Australasia, and 
might have originated from swamming birds in the northern 
hemisphere 
* Prof Spencer read agpaper ‘On the Habits of Cera@odus, the 
LuneeFish of Queensland ” This fish, he stated® lives only in 
the Burnett and Mary Rivets in Queensland, and béfongs to a 
smalbgroup which may be regarded as intermediate between 
fishes on the one haad and amphibia on the other The Swimming 
Bladder present in ordinary fishes has become modified so that 
it functions as a lung In Africa, Protopterus, a form closely 
alhed to Ceratodus, m&kes for itself a cocoon of mud, in which 
’ during the hot, diy season it lives and can breathe by means of 
its lung The CeratSdus, howevei, does not appear to do 
this, and probably never leaves the water It comes continually 
to the surface, and passes out and takes in air, making a faint 
spouting noise Tlf autho: suggested that the lung was of 
the greatest service tœ the animal, not during the hot, but 
during the wet season, when the rivers were flooded, and the 
water thick with the sand brought down from the surrounding 
country With regard to its food, Ceratodus appeared to be 
- herbivorous, feeding, at all events largely, on vefegable matter, 
e such as the seeds of gum trees which tumble into the water 
Papers were contributed by Mr F M Bailey, Government 
. Botfhst of Queensland, on ‘‘ Queensland Fungus Bhghts *, 
by Colonel W V Legge on “ The Geographical Distribution of 
Australan Limicole”, by Mr John Shirley on “A Re- 
anangement of the Queensland Lichens” , and by Mr A F 
Robin on ‘* The Preservation of Native Plants and Animals 
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Mr W A, Weymouth contnbuted a classified list of Tas- 
manman mosse based on Hooker's *‘Flora of Tasmamia” 
1883-59), Mutten’s “Australan Mosses” %1882), Bastow’s 
‘“Mossæ of Tasmama” 1886), and his own collections 
(1887-91), as determined by European specialists @ . 
Ld 
SECTION E o e 
GEOGRAPHY, . 


Captain Pasco, R N , President of the Section, ieferred’m his 
opening address to early discovériesin Aust@lia The exploration 
of the island of Tasmania, an@’the opening up of tts vaiied re- 
sources, were begun by Sir John Franklin He might be recognized 
as the founder of the Royal Society of Tasmamia, and distinguished 
himself in 1842 by crossing the island from New Norfolk to 
Macquarie Harbour Half a century ago Australia was con- 
sidered to be a vast des@rt, contarnmg possibly an inland sea, but 
Stuart, McDowall, Gregory, Forest, Giles, and others had dis- 
srpated that idea by exploiing the continent from one side to 
the other He further dealt with the tides and currents of the 
ocean, and their effects generally upon the earth, the tempera- 
ture and saltness of sea water, and the direction and force of 
the currents and times of igh and low water He concluded 
by saying there was still a considerable area of this globe to be 
subdued and peaceable dominion obtained within the Antarctic 
Cucle Though Su James Ross unfurled the British banner on 
an island contiguous to the continent o1 extensive archipelago 
(as the case might be), yet almost a blank upon the map 
awaited the enterprise of the Anglo-Saaons located m the 
southern hemisphere to emulate their forefathers ın the north 
by opening up the frozen zone 

Mi James M Clymont, Koonya, Tasmamia, read a paper on 
* Phe Influence of Spanish and Poituguese Discoveries during 
the Fust Twenty Years of the Sixteenth Century on the Theory 
of an Antipodal Southern Continent” Mı D Murray gave 
an account (f Mr Lindsay’s expedition in Western Australia 
under the auspices of Sir Thos Elder, giving extracts from his 
despatches, narrating the journey from Fort Mueller to Queen 
Victouia Springs, and thence to the Frazer Ranges Want of 
Water had been a great and unexpected difficulty There 
seemed to have been a complete drought for at least a year over 
this pait of the continent In the discussion ensuing, the 
question of artesian wells was raised, and Mr Murray explained 
that while some of these wells in South Australia were unfit for 
irrigation purposes, owing to the superabundance of salts of 
soda, yet they were good enough for stock, &c , and that both 
further north and further east over laige areas the wells gave 
wate: susable for all purposes 

Papers were contributed by Dr Frazer, on ‘‘ Volcanic Pheno- 
mena in Samoa in 1886”, by the,Rev J B W Woollnough, 
on ‘‘ Iceland and the Icelande:”, by Captain Moore, R N , on 
“A Magnetic Shoal near Cossack, W A ”, and by Mr A C 
Macdonald, on ‘* The Life and Works of Su John Franklin ” 

An elaborate and valuable paper on ‘‘ Recent Explorations 
and Discoveries in British New Guinea,” was read by Mr J P 
Thomson Referrmg to the natives, Mr Thomson spoke of 
their numerous tribal divisions, and of the almost correspondingly 
different languages or dialects spoken bythem Even in localities 
sepaiated by only a few miles, the dialects spoken dfifer the one 
from the other ın some casesgconsideiably The Motu, which 
1s the language spoken and taught by the missionaries at Port 

Moresby, 1s understood over a considerable area, both east and 
west of that place, but outside that neighbourhood changes 
and variations occur, so that at the head of te Great Papuan 
Gulf, and m the Fly Basin, the Motu language 1s a foreign 
tongue The same applies to the easterm end, and to the 
islands adjacent thereto, where the philological vamationg are 
numerous and conflicting While in the one case the people 
met with in the highland zones of the Owen Stanley Range 
spoke a dialect akin to that of the Papuan, those encovfnter@d on 
the Upper Fly River expressed themselves in a tongue, every 
word of which apparently differed from that spoken by® the 
tribes of the lower regions, and from that speken by any known 
coastal community, notwithstanding tha®the people themselves 
exhibited no evidénce of possessing distinctive characteristics of 
race, the only marked contrast being im hghtness of colour 
In the western division the same diversity of speech ys met 
with, where neighbouring tribes are unable to [fold intercourge 
one with the other, eyen if friendly, by reason of incompatibility 


* | of language No doubt this may m some measure be accoynted 
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for by local envionment , constant civil mtertribal war being the 
mear of isolating communities, so that no fnendly iftercourse 18 
held, by reason of which, together with other attendant causes, an 
congruity of language may have wsknowingly been estaplished 
With xeferermce to geology, Mr. Thomson said it was some- 


° what remarkable that the ggneral geological features of British 


Papua are twa very eqpsiderable degree identical in character 
with th@e of Australia, several specimens being coincident with 
those of the Silurian series from gold-fieldsin New South Wales, 
while Some of the fossiliferous rocks were obtained from beds of 
clay similar to those Mt Geelong 4nd Cape Otway in Victoria 

Mineral areas of gieat value might yet await discovery by the 
penetrating eyes of British pluck and enterprise m Papua 

. 


SECTION F 
ECONOMICS AND SOCIAL SCIENCEeAND SIALISTICS 


Mr R Teece, President, chose for the subject of his open- 
mg address, ‘‘ The New Theory ofthe Relation of Profit and 
Wages” Papers were contributed by Mr Alfred de Lissa, 
Sydney, on ‘* The Organization of Industry” , by the Hon N | 
Brown, Tasmania, on “The Incidence of Taxation”, by Mr 
H H Hayter, Government Statistician, Victoria, on ‘* Disturb- 
ance of Population Estimates by Defective, Records” , by Mr 
A J Ogilvy, on “Is Capital the Result of Abstinence?” , by 
Mrs A Morton, Tasmania, on ‘‘ The Past Attitude of Capital 
towards Labour, and the Present Attitude of Labouretowards 
Capital”, by Mr T A Coghlan, Government Statistictan, 
NSW, on “The Wealth of Australasia”, by Mr A J 
Taylor, Hobart, on ‘‘ The Value of Labour in elation to the 
Pioduction of Wealth regarded from the Standpoint of a 
Physicist”, and by Mr E P Nesbit, South Australia, on 
‘Insanity and Crime ” 


SECTION G 
ANTHROPOLOGY 


‘the Rev Loimer Fison, President, said ın the couise of his 
opening address that m anthropological study the two main 
things required were first a patient continuance m collecting 
facts, and second the faculty of seeing m them what is seen by 
the natives themselves But the natural tendency to forma 
theory as soon as a fact was seized, and looking at facts in 
savagery from the mental standpoint of civilized man, would 
lead investigators into fatal mistakes The best way to gain 
information was to live with the natives, learn then language, 
and gain their confidence, or get information from the men living 
amongst them References to aborigines, their manners and 
customs, in books, might be collected and classified*by many 
readers, and thus facilitate investigation In conclusion he 
dwelt upon the magnificent amd all but untrodden field afforded 
by British New Guinea and its outlying groups ofislands , and 
two extremely valuable books—the Rev Dr Codrington’s on 
“ The Melanesian Tribes,” and ‘‘ The Maori Polynesian Com- 
parative Dictionary,” hy Mr Edward Tregear, of New Zealand 
—were recommended foi study . 

The Rev Dr Gill, who has spent thirty-three years as a 
missionary in the Hervey Islands, read papers on ‘‘ The Story 
of Tie and, Rie” and ‘‘The Omens of Pregnancy,” the latter 
having reference to superstitions still current in the islands of 
Mangaia, . 

+A paper on “ New Britain and its ‘People ” was iead by the 
Rev B Danks According to the author, the bush peopl® 
differ very much from the coast tribes, the latter bemg evidently 
invaders and conquerors 

Some interesting details as to ‘Sydney Natives Fifty Years 
ago,” were given*by the Rev W B Clarke Among other 
pap@rs wefe the followmg ‘Group Marriage and Relation- 
ship” and “The Nair Polyandry and the Diert-Diert Pirauiu,” 
by ‘ge Rev L Fison, ‘The Samoa and Loyalty Islands,” by 
the Rev S Ella, ‘The Cave Paintings of Australia,” by the 
Rey J Matthew, “The New Hebrides,” by the Rev D Mac- 
donald , “The Qrigin of the Sense of Duty,” by Mr Alex 
Sutherland , ‘‘ Notes gn the Taunese,” by the Rev W Gray 


SECTION H 
SANITARY SCIENCE AND HYGIENE 


s 
® Prof W H° Warren, of the Unwersty of Sydney, gave in his 
presidential address a sketch of santtary engineering from its 
earMest days, and then proceedgl to discuss the various schemes 
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which have been pioposed for disposed of he sewerage of 
towns 


Dr James read a paper on * Crematign as a Step in Sanitgy “ 


Reform ” 


“The Etology of Typhoid”, by Miss Violet Ma@kenzie, on‘ 


‘Physical Education and Exereise 18 Schogls” ,.by Dr Bar- 
nard, on ‘Infection m Disease”, and by Dr A Moulton; on 
* Sewerage of a Seaside City ” . s 


. 
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SECTION I a 
LITERATURE AND HINE ARIS, 


. 


This Section, although ıt assembled for the last time at fhe 
Hobart meeting, proved to be very popular The President, 
Prof Morris, of the University of Melpournd, weferred in his 
opening address to the subject of Universities im Austrafia 
He urged that ıt was not wise to multiply Umivefsities ‘In this 
matter,” he said, “the law of supply and demand cannot be 
trusted, 1fit ever can be in the matter of education, and the 
Legislatures should be very careful not to permit the promiscuous 
conferring of degrees 
much as generosity may make possible , do no? lower the®stan- 
dard} as at least in the higher edu€ation competition does In 
America there are five or six degree giving Universities to every 
million inhabitants, and a degree by itself has no value If 
Australia were one country, as it ought to be, two Universities 
would probably be quite enough, or, better still, even 
would need to be arranged somewhat on the pattefn of the Univer- | 
sity of New Zealand, with teaching bodies in different places, but 

ne uniform standard of examination for each d@rte Ths 
would lead to emulation between the diffarent teaeheng Colleges, 
and would surely have happy results Unfortunately Austraha 


the people, our absurd divisions were likely to cgntinue Yett? 
1s worth consideration whether the Universities migh& not egiee 
upon a common standard, and arrange that the courses in the 

iversities of the different colonies should se parallel and 
Fiomogeneous Educated men should be the first toshow that 
the day of discord 1s over, and to welcome the arrival of unjty 
and co-operation ” 

Among the contributions tothe pioceedings of this Section 





Let them increase teaching facilities as , 


Papers werg also contributed by Dı Æ O GibMn, on ™ 


Nag Tate 


1s not one, and at present it looks as if, m spite qf the wishes of 


. 
s 


a 


were papers on ‘‘Elementary Science in Primary Schools,” by” : 


Mr James Rule, senior inspector of schools, Tasmania , 
‘t Secondary Education m Australia,” by Mı Percy A. Robin, 
and ‘The Rationale of &xaminations,” by Mr F J Young 
A Committee was formed to establish a Home Reading Union 
fo. Australia 

e 


SECTION J 
ENGINEERING AND ARCHITECTURE 


Mr C Napier Bell, Piesident, referred in his opening 
address to sanitary engineermg In Austiaha, he said, the 
best attention of engineeis should be devotgd to sanitary 
engineering , fist, to cleanse tfe towns, and second, to save the 
sewage to inigate the land On this subject Australian 
engineers shoyld paus&before copying he practice of Europe, 
which, enjoying an abundant rainfall, has never felt the same 
necessity for irrigation, and has had abundant stores of fossil 
manure go draw upon Water iriigation was even ~more 
important, and he foresaw for engineers a ndble task in providing 
irngation for Australia After dealing wish the irrigation works 
of the older countries, he touched upon the importance of 
mining and electrical engineering Then he remarked the 
neglect of warming and ventilation by agchitects and engineers, 


and argued that in the climate of Australia the art of cooling 
n e 


must certainly become %s important as that of heating 

conclusion, he explamed the necessity fo, sound theoretical and 
scientific knowledge in the engmeer, and said that 1f the people 
of the colonies would entertain the h8nourable ambition, once 
moie popular than now, of bemg remembered to the distant 
ages of the future, they must emulate those mighty peoples of 


the past who geft imperishable records of their life in the ruins of 
e 


their vast peblic works ° 


Among the papers read in this Section was one by Mr Edward’ i 


Dobson, on “The Evidence for the Prevalence of Hyman 
dlabitations ın Prehistoric Times” It was devoted to 
showing that, whilst rectangular forms prevailea m the early 
buildings of the East and in North Ameiica, the cneular form 
e had prevailed through Africa (with the exception ofethe Nile 
Valley) and through Switzerland and No:thern LCurope, in 
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Lapland and Greenland, and mguny was raised as to the causes 


+ 


of these facts“, @ e 
My A Ngh gelga paper on ‘‘The Iruthful Treatment of 
Brickwork ° ‘ e 


. Ld e 
“he the closing meeting of the Council, on February 14, the 
followingegeneral officers were appoinfed —Treasure:, Mr, H 
C Russell, Sydney, Segietary fo. Tasmania, Mr A Morton, 
for New Zealand, Prof Packei, Prof Thomas, and Mr D B 
Brandon , fh Wictoria, Mr A H S Lucas, for Queensland, 
Mr Je Shirley 


e + 

» THE DRAPER CATALOGUE OF STELLAR 
` SPECTRA 

"TH 


E Obseivatory of Harvard College has played a promi 
nent partin thegevelopment of astronomical photography 
Tt was hege, on July 17, 1850, that Prof Bond obtained the 
first photographic image of a star, and from that time forward 


much important work has been accomplished, culminating in 








e the Diaper Catalogue of the photographic spectra of 10,347 


“scope 


e Catalogne has thus been enormously reduced. 


stus The progress of this latter branch of astronomical work 
has been but slow, and itis a remarkable fact that its extra- 
oidtnary devel$pment duiing the last few years has followed 
from the revival by Prof P@kering of the method of observa- 
tion firseemployed by Fraunhofer ın 1824 Accounts of the 
progress of the work have been published from time to time, and 
have been noticed ın our columns A complete account of the 
Paaparahon and Discussion of the Drape: Catalogue,” which 
has recently~been issued, forms vo] xxvi, part 1, of the 
Annals of the Ast: onomzcal Observatory of Harvard College 
* The ciffier attempts to photograph the spectra of the stars 
Vette made wath speotroscopes having slits, although, from the 
tame of Fraunhofer, ie was recognized that a slit was not an 
essential part,of a stellar spectroscope In 1863, Dr Huggins 
succeeded ın photographing the spectrum of Siring, but none of 
the» char€cteristic [ines were visible In 1872 Dr Henry 





Diaper, to whose labours in the field of astronomical photo- 
graphy the Draper Catalogue forms a fitting peroneal: 
ceeded in obtaining a photograph showing four lines in 

spectrum of Vega Dr. Huggins again took up the work, and 
since 1879 has obtamed a considerable number of photographs, 
none of which, however, appeai to show anything approaching 
the amount of detail now obtainable In all these attempts the 
spectroscope was attached to the eye end of the telescope, so 
that the image of fhe star was formed on the slit, a cylindrical 


* lens being interposed ın order to giv@ width to the spectium 


In the method which has been so pre-eminently successful, 
the slit and collimator, which form an essential part of an 
ominary spectroscope, ate dispensed with, the iays from a 
sta alieady possessing the necessary parallelism and its image 
bemg almost a perfect sly without length Itis only necessary, 
therefore, to fix a prism in front of the objective of a telescope, 
‘and to mtroduce some means of widening the spectrum, to 
obtain a complete stellar spectroscope For eye observations 
the necessary “width ıs obtained by the use of a cylindrical lens 
m conjunction with the eye piece of the telescope For photo- 
graphic work, the prigms are so arranged that the spectrum Jes 
alor a meridian, and it 1s then only necess&ry to allow the 
diving clock to be shghtly ın eror to obtan® a widened 
speetruin The clock error must,of course vary according to the 


magnitude and deelmation of the star , 


~, The great advantage of tte ‘‘slitless spectroscope” depends 


upon the fact that every scrap of light passing through the object e 
glass is utilized, with the ordinary spectroscope it will seldom 
happen that all the light passes through the slit, and it 1s futher 
reduced by absoi ptiom in the lenses and prisms of the spectio- 
Further, on account of the,large focal length of the 
telescopes employed, a high dispersion 1s obtained even with a 
prism of small angfe, and a lage number of spectra can be 
photographed at a single exposure Prof Pickering has photo- 





graphed the spectra ‘i as many as 260 stars on the same plate, 
and the laboyr mnvolved in the construction of the Draper 
Indeed, the 


+ ewhole of the 10,347 spectia were photographed gn 585 plates 


The improvement in photografhic processes has undoubtedly 
done much to facilitate the work, but ıt 1s lamentable that the 
‘*fholesale” method was not applied twenty years ago, for 
even with the less perfect processes then in vogue, our knowledge 


would have been much advanced 
e 
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An important feature of Prof Pickerng’s work 1s the thethod 
of enlargement of the negatg¥es, which rendeis the fainter 
lines clearly visible ‘‘ The negative 1s covered by a diaphragm, 
having a Slit yn it which 1s made to coincide with the spectrum 
An image is then formed by an enlafging lei 1n the usual way 
A cylyidrical lens 1s next etnterposed neat the enlarging lens, 
with its axis perpendicular to the lines in the spectrum The 
width of the latter may thus be gncreaSed indefinitely without 
changing the length In the case of fgint starg very narrow 
spectra only can be obtameœ Their energy 1s so fgeble that 
they are capable of decomposing the silver particles only if 
allowed to fall upon them for a long time In the enlatgement 
the energy of the sun is substituted for th@t of the star, and thus 
an indefinite number of silv@r particles may be decomposed ” 
(Introduction, p xix) The original negative may, perhaps, 
be compared to a ‘relay’ in electrical apparatus =” 

The preparason of the Drapet Catalogue involved five 
differen: steps, which are thus stated onp 74 — 

I Measmement ofthe spectia on each plate, including the 
determmation of then positions, intensities, and the classes to 
which they belong 

II Identification of each spectrum with that of a star im the 
Durchmusterung or other catalogue 

III Reduction of the measures of brightness to the scale of 
the Harvard Photometry 

IV Catalogues of plates 

V Preparation of the final catalogue, bringing forward the 
places of all the stars to 1900, including various methods of 
checkieg and correcting the results 

That a catalogue of spectra may be of service to astronomers, 
a sound system of classification 1s essential, and this, as far as 
possible, should have some reference to chemical or physical 
constitution The notable classifications which were suggested 
by eye observations were those of Secchi, Vogel, and Lockyer, 
but ıt 1s not surprising to find that the greate: detail shown on 
the photographic plates requires modifications of these m order 
that al the spectra may be included <A detailed but some- 
what arbitrary classification has been adopted by Prof Pickering, 
the chief merit of which is that it readily lends atself to transla- 
tion into other systems Varieties of Seccht’s first type are 
indicated by the letters A, B, C, D, those of the second type by 
the letters E to L, of the third type by M, and of the fourth 
type by N , bright line stars are referred to as O, planetary 
nebula as P, and other spectra as Q Of the varieties of thé 
first type, A includes all the stars with spectra similarto Sirius, 
and B those with spectra of the Rigel type, in which, 1n addition 
to hnes of hydrogen, there 15 a small number of strong ‘ines of 
which the origins are at present unknown 

Results of special interest, such as the discovery of bright 
lines inethe spectra of variable stars of long period, have already 
been referred to in NATURE, and we shall now confine ouselves 
to the more general results Ag some of the most interesting 
spectra belong to stars of small magnitude, it 1s necessary to be 
very guarded in making generalizations Still, the fact that 
Prof Pickering’s researches have extended in some cases to 
stars of the ninth and’ tenth magnitude perhaps justifies the 
assumption that all, types of spectra are now included We 
cannot do better than let Prof Pickering speak for himself 

“The general conclusion derived from the study of these 
spectra, 1s the marked similarity ın constitution of the different 
gars A large part of them—those of the first *type—have a 
spectrum which at first pence: to be continuous, except that 
it is .raversed by bioad dark bands due to hydrogen Coser 
inspection shows that the K line is also present as a fine dark 
line If the dispeis.on 1s large and the definition good, many 
more dark lines are visible, as stated above# These lines may 
be divided mto two classes—first, those which predominate in 
many stars in the Milky Way, especially inethe constellation of 
Orion, and, second, those present im the solar spa¢trum 
Nearly all the brighter stars may be arranged ın a series, hegin- 
ning with those in Orion, in which the auxiliary lines are nearly 
as intense as those due to hydiogen Other stars may be*found, 
in which these lines successively become fainter and fainter, 
untul they have nearly disappeared The more markede solar 
lines then appear, become stronger an stronger, and the 
hydrogen lmes famter, until they "Rradually merge into a 
spectrum identical with that of the sun At least, several 
hundred lines appear to be identical, and no differences can*be 
detected Continuing the sequence, the spectia pass gradually 
into those of the third type Certain banes become møre 
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market, and the spectra of the. third type may be divided into 
four classes In the fourth of these classes the hydrogen lines 
are bright instead of dark Thi spectrum seems to be charac- 
teristi@ of the variable stars of long period when ‘hear their 
maximum As st@ted aboe,it has led to the detection of several 
new variable stars, and has been confirmed in many of the 
known yariables © Shght peculiarities are noticed in the spectra 
8f many stars, so that they cannot be arranged ın an exact 
sequence, bu@ these deyiations are got sufficient to affect the 
general law ‘The number of sta$ not included in the above 
classification 1s very small A few stars like y Casstopeie, 
B Lyræ; and Centauri resemble the stars of the Orion type, 
but some of the hnes @re bright m$tead of dark Stars of the 
fouith type, whose spectra appea%to be identical with that of 
carbon, are not included in the above classification Other stars, 
whose spectra consist mainly of bright lines, hike those of the 
planetary nebula, may be included with thene in a fifth class 
It also appears that the position of the hnes ın both cases 1s 
probably identical with that of corresportding lines in stars of 
the Orion type” (Introduction, p xvi ) 

It would be difficult to find fault with the masterly way in 
which Prof Pickering and his assistants have done their work 
Our chief source of complaint, which no douht arises more from 
ampatience than anything else, ıs the lack of detail with regard 
to the spectra themselves For investigations to which such 
a work as the Draper Catalogue should naturally lead, a mere 
estimation of the type of spectrum serves for httle more than a 
determination of the relative numbers and distribution of the 
spectra of the various types For the present, howevergthis 1s 
practically all that Prof Pickering tells us We are left quite 
m the dark, for instance, as to what 1s actually seen in the 
photographs of the spectra of stars of Secchi’s fourth type, 
although we are informed that the photographic spectra are as 
characteristic as the visual It would be interesting too, to know 
the differences in the sub-divisions of Secchi’s third type 

All stars north of — 20° of the fourth magnitude and brighter 
have been photographed on a large scale with the 11-inch re- 
fractor, and a discussion of these will occupy a subsequent 
volume of the “Annals” This will be awaited with interest 
by all who are engaged in researches in astronomical physics 

We are delighted to find that the work of the Henrv Draper 
Memorial ıs to be extended beyond the mere routine of photo- 
geophiog stellar spectra ‘‘A broader field has been assigned 

o the Henry Draper Memorial by Mrs Draper than was at 
first proposed Instead of confining its work to the study of 
the spectra of the stais, their physical properties in general will 
be investigated The hberal support given to ıt should give yet 
more striking results in the future than have hitherto been 
attained ” (Introduction, p axiv ) 

Laboratory work has already been commenced, and@ to aid 
the study of spectra m the electric arc, a 10-h p dynamo has 
been generously presented by the Edison Electric to 

In the final chapter the Draper Catalogue 1s discussed with 
reference to the visual observations of Vogel and Konkoly A 
similar comparison has already been given in NATURE, vol xliv 
P 133, by Mr Espin, and we need not further refer toit We 
regret to find, however, that a discussion of the photographic 
spectra 1n relation to the new classification suggested by Mr 
Lockyer has not been mcluded 

It will be a source of gratification to Mr Lockyer to find that 
his suggestio? that stars of the Wolf-Rayet type are the fir: 
results of nebulous condensations yg fully confirmed by Pro? 
Pickgning’s work Their spectra greatly resemble those of the 
planetary nebula, the chief difference being that the charac- 
teristic nebula line near wave-length 500 1s absent This, Mr 
Lockyer explains,®is due to increased temperature, and this 
view 1s strengthened by the fact that the line was seen only during 
the later stages of the visibility of Nova Cygni Nebula and 
bright gine sters form Group J of hus classification 

So far, this ıs the chief pomt whee the Draper Catalogue 
throws any additional light on Mr Lockyen’s views, and further 
discussfon must be reserved until more details of the spectra are 
published 

The ‘distribution of spectia” forms the subject of chapter 
vu , and we gather that the stars down to magnitude 6 25 are 
distributed as follows am@ng the different classes of spectra — 
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“ According to Secchr’s clagsificatign, placing Classes A, B, 
and F in the first type, G and J in the’ seceng, and M in the 
third, we have of the first type 0 75, of tip@segopq o 23, gf the 
third @ or, peculiar o Q1” (p 151) 

To study the distribution in Space, theesky was divided 19e 
48 zones, and the 1esult are thus summansed om p 152 ~“ It 
appears that the number of stars of the second and thid type 1s 
nearly the same in the Milky Way as ™ otherrparts-of the sky 
Considering, therefore, only the stars whose spectra resemble 
that of our sun, we should find them nearly edually distributed 
1n the sky The stars of Class A, on the othe hand, aré twice 
as numerous in Region M (through whrch thé Milky Way 
passes) as in Region N (an equal area away from the Milky 
Way), and in the case of Class B this ratio exceeds four The 
Milky Way is therefore due to an aggregation of stars of. the 
first type, a class to which our sun seems to bear no resemblance 
as regards its spectrum Spectra of Class B em to conform 
still more closely to the region of the Milky ay, although 
probably they are not sufficiently numerous to mmtertally affect 
its ght The Milky Way must therefore be descnbed as a 
distinct cluster of stars to which, from its composition or age, » 
the sun does not seem to belong ” . 

The statement that the sun bears no resemblance to stars lik 
those which chiefly constitute the Milky Way % not quite so 
precise as it might be The linegin the spectra, so far as we 
know them, indicate the same substances ın each, and the 
tendency of evidence 1s to show that the sun 1s a type of what 
the stars of the Milky Way will become 


the formation of the Draper Catalogue 1s that dening With the 


mn" 


Not the least interesting part of the researches —e_ 


determination of photographic magnitudes Elaborate investi- 
gations have been carried out by Prof Pickering wile his usuab 
skfil and care, and we hope to refer to them msome detail qe 
another occasion 

No satisfactory method of applying th@slttless spectroscope to 


the determination of velocities in the line of sight, except in the * 


special case ‘of a spectroscopic binary, has yet bef deyised, gnd 
this branch of research must therefore be carried out in the usual 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxrorD —We regret to notice that the Mavilian Professor of 
Geometry (J J Sylvester®Hon D C L ), has had to apply for + 
leave of absence and dispensation from the performance of 
statutory duties on account of wJl-health Mr J Griffiths, 
Fellow and Tutor of Jesus College, will lecture on the ‘‘ Receht 
Geometry of the Circle and Triangle” for the Professor 

At a meeting of the Hebdomadal Council, Kev W Inge, 
Provost of Woicester College, and Rev W W = Jackson, 
Rector of Exeter College, were elected to be members of the* 
Delegacy for the Traming of Teachers under the provisions of 
the Statute approved by Convocation, November 84, 1891 , and 
in a, Congregation holden February 23, Joseph Wells, Fellow of 
Wadham Gollege, and George R Sco, Fellow of Merton 
College, were lRewise elected members of the same Delegasy 

In a Con@ocation holden on March 1, Mr Henry Balfow, 
Trinity College, was appoinged Curator of the Pitt Rwers 
Museum, hold office until December 31,61898, and dufing 
that period to enjoy the same statusein regad to the Umversity. 


eMuseum as the Professors teaching in “the Museum, and 


to receive a stipend of £200 a year frm January 1, 1892 
The Curators of the University Chest were authorized to 
expend a sum not exceeding £150 a year fiom January 1, 1892, 
for seven years, on assistange and current expenses in the Putt-® 
Rivers Museum 


CAMBRIDGE —-Mrs Philhpps offers to the Umversity a sum 
of £2000 to found an ‘‘ Arnold Gerstefberg Scholarship ” in 
memory of he: brother The Scholarships to be held by men 
or women who have passed the examination for the Natural 
Sciences Tripos, and tntend to puisue the study of mental ands 
moral philosowhy ° 

A grant of £40 has been 
King’s, from the Worts Fund, to enable him to investigate 
thageology of the Eastern Alps in the ensuing summer 

Prof Foste: 1s appointed an Elector to the Downing Profes- 
sorship of Medicine, to the Professorship of Zoology, and to 
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» the Professorship af @etany , Pr8f Dewar an Elector to the 
Professorship 8P ChemB&try , Prof Liveing an Elector tg the 
aegonan Professorship., Prof G H Darwin an Elector to 
æ t eydish Professorship of Physics, Prof SiG G Stokes 
Łan Elector éo the Professorship of Mineralogy, Dr J Hopkin- 
son an Elector to the Profgssorship of Mechanism and Applied 
Mechanics, Prof Ray Lankester an Elector to the Professor- 
ship of Zoology , Mr W H Hudleston to the Woodwardian 
, Professorship of Geology , and Dr Gaskell an Elector to the 
Professorship 06 Physiology 
s Ast the Congregation on February 25, graces for the establish 
mept of two lectureships m Agricultural Science, one of which 
should be held by a Durector of Agricultural Studies, were 
rejectéd by 103 votes to 91 <A grace for the appointment of a 
Syndicate to congider the question of degrees ın science was 
rejected by 15% votes t» 105 The latter was opposed by a 
. number of tħe tgachers in natural science, as tending to place 
* their students in a position of isolation, and perhaps of inferiority, 
at 2S Compared with others 
‘0 The Rev W. M Campton, DD, Fourth Wrangler in 
the’ Mathematical Tripos of 1849, and formerly an Examiner 
+ for the Mathemgtical and Moral Sciences Tripos, was on 
* February 23 unanimously elected President of Queen’s College, 


- 
* 





am succession to the late Dr G Phillips 
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ee LOCIETIES AND ACADEMIES 
. LONDON 


Royal SEcırety, February 25 —*‘ Note on the New Star m 
Augga ” By Norman Lockyer, F RS 
Since my note of Febgiary 11, observations of the new star 
have only been, possible at Kensington on seven evenings— 
* namely, Februay, 11, 12, 13, 16, 22, 23, and 24 «The 13th 
e and 2and wêre the only two very fine nights 
The star now appears to be fading. In the photograph of 
the region e¢aken on February 3, the Nova appeared to 
brighter than x Aungæ (magnitude § 0), but in that taken on 
February 23 1t 1s not brighter than the companion to thts star, 
s Ħ which 1s fainter than sixth magmtude No marked diminution 
ja brightness was noticed before February 22 





4 
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The colour has not appreciably changed since the star was 
first observed : ee 

Photographs®f the spectrum were attempted on all the dates 
named | Thosé of February,11, 12, 16, and 23, however, were 
insufficiently exposed, but they show that the dagk lines were 
still more refrangiblé than the accompanymg bright ones, and 
that the same lines were present as iff the previous photographs 
A plate was exposed for®2 hours 35 tiinutes on February 
24, but no impression was obtained | The photograpf taken 
on February 13 1s identical with those referred to im the*notes 
which I have already commynicated to @he Societ In the 
three photographs of Februamy 22, there appears to be a slight 
diminution in the intensity of the H and K lines, but otherwise 
there ts no decided change ° k 

There 1s no evidgnce of revolution duung the twenty days of 
observation In all the photographs the dark lines are more 
refrangible than the bright ones, and the relative velocity de- 
duced from those of February 3, 7, 13, and 22 appears to be 
about 600 miles per second As ‘his only represents the velocity 
in the line of sight, we are still ignorant of the real velocities of 
the two bodies The constant relative velocity indicated by: 
the displacement of the bright and dark lies may be regarded: 
as confirming the supposition that two meteor-swarms or comets. 
have collided, the velocities being so great, and the masses so 
small, that neither was captured by the other 

The relative velocity of 600 miles per second seems at first 
sight to be abnormally great, but 1f we regard each of the com- 
ponent swarms as moving at the rate of 300 miles per second, the 
velocities are quite comparable with those of other bodies in 
space The star 1830 Groombridge, for example, moves at the 
rate of 200 miles per second across the line of sight, and its real- 
velacity may be much greater 

Eye observations have been made on every available occasion. 
The chief variation from those previously reported 1s the general 
fading of the continuous spectrum, and the consequent unmasking 
of the lines between 4 and D  Micrometric measures of four 
new lines in this region were made by Mr Fowler on February 
23and24 These, with the other lines observed at Kensington in 
the region F to C, are shown in the table which follows The 
eptresponding lines observed in the spectra of new stars which 
have previously appeared, and those in the spectra of some of 
the bright-line stars, are added for comparison 
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k i Nova Aungæ Nova Cygni e y Cas 
Nova | Naya Arg - Laland t d d 
Feh 23 | Feb 24 | Corm | Vogel Cope- Angra Goro; y Argûs ee raa s Cygnus Cygnus Cygnus Ghee Suggested origins 
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Tt will be seen that gli the lines of Nova Aurigæ have pre- 
+ viously been recoded 1p other Nova, or m the bright-line | 
stars 
7 The complete spectrum, including the photographic regton, 
1s shown 1n a diagram (which was exhibited) This, and the light 
curve of the spectrum from F to C, were drawn by Mr Fowler 
‘ani Mr W J] Lockyer on February 22, and cdhfirmed by 
* Mr Fowler on February 23 The 3 foot reflector and McClean 
spectrgscope were employed in each case 
The changes which are taking place in the Nova are exactlye 
what would be expected according to my hypothesis that new 
stars are produced by the collisions of meteor-swarms The 
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: rapid fading of the star demonstrates that small bodies and not 


lage ones are engaged, and this is further confirmed by the 
observed diminution in the brightness of the continuous sfec- 
trum relatively to the bright lines If two condensed bodies 
were 1n collision, 1t 1s evident that the lines would fade first 


e 
Chemical Society, February 4—Pr@f A Crum Brown, 
F RS, President, in the char —The followmg papers were 
read ~—Pedetic motion ın relation to colloidal solutions, by W ° 
Ramsay The pedetic or Brownian motion of small particles. 
depends (1) on the size of the particles, (2) ongheir density,, 
and (3) on the nature of the medium in which they are sus- 
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pended If an electrolyte be qdced to a liquid containing such | tiguous molecules may play tif part of gffices, and that there 


° 


partgles in a state of pedetic motion, the movement is soon 
arrested, owing f the particles touching one afiother, and co- 
hering to form clots or clusters If no electrolyte be present, 
the particles glo not tend to touch each other From miero- 
* scopic“observations, X 1s calculated that a particle with a mass 
of 28 x 1g? game moves through, approximately, its own 
diameter, 14 x 10°? dm , masecond Such a particle has 
one hundred billion trmes the estimated mass of a water mole- 
cule , thence, 1f its pedetic motion be produced by bombardment 
from water molecul@, these musé exist ın complex groups of 
considerable mass and some stabslity The fact that pedesis 1s 
stopped by the addition of an el€ctrolyte would appear to m- 
dicate tltat the water complices ae disintegrated in the presence 
of ions The effect of pedetic motion in q liquid is to cause 
hydrostatic pressure , such hydrostatic pressure would be less 
on a membrane capable of penetration by the molecular aggre- 
gates or particles than on one not so permeable It ıs not 
unlikely that these particles obey gaseous laws ın regard to 
pressure on the sides of the containing vessel, as microscopic 
observations show that the relatrve velocity of the particles 
depends on their mass and density. L Meyer has pointed out 
the great discrepancies existing between measurements of the 
osmotic pressures of solutions and the pressures calculated on 
the assumption that the dissolved substances obey gaseous lav s 
These discrepancies may be best explained by considermg that 
combination of the dissolved substance with the membrgne walls 
takes place, and that, subsequently, dissociation of the compound 
occurs at the other side of the cell wall, as in the case of hydro- 
gen penetiating a palladium diapnragm The autnoi 1s dis- 
posed to conclude that solution 1s merely subdivision end admix- 
ture, accompanied by pedetic motion, that the true osmotic 
pressure has never been measured, and that a continuous passage 
can be traced between visible particles in suspension and matter 
in solution —The acid action of drawing paper of different 
makes, by W N Hartley An examination of numerous 
samples of the best drawing-papers shows that they all con 
tain free sulphuric acid Water in which the paper has been 
steeped yields a precipitate of barmm sulphate, and solutions 
of helianthin and azchtmin pamted on to the paper give the 
acid reaction —The mteractions occurung in flames a cor- 


° respondence between Sir G G Stokes and H E Arm- 


strong Sir G Stokes considers that the facility with which 
steam 1s decomposed by glowing carbon favours the view that, 
at a high temperature, oxygen co wbines with carbon ın preference 
to hydiogen He considers ıt necessary to distingusk carefully 
between the changes which take place ın the partial combustion 
of a molecule and those which are produced in neyhbouring 
molecules as a result of the heat liberated This latter change 
may be termed a thermo chemical one, in contradistinction to 
a pure chemical change If the blue base of a canéle flame, 
where oxygen 1s plentiful, pure chemical change may occur 
The blue part envelops for a little way the highly luminous 
shell in which glowing carbon 1s prtsent This carbon may 
owe its origin to a thermo-chemical change, the heat bemg 
derived from the pure chemical change dtcurring just outside it 
The hydrocarbon spectrum may be due to a gas formed by a 
pure chemical change, this gas is generally supposed to be 
acetylene, ut Sir G Stokes considers that it 1s more probably 
methane This unknown gas is a nydiocarbon, which, when 
burnt in the pure state, would Show ‘but feebly, 1f at all, the 
hydrocarbon spectrum For, ın order that it should show its 
spectrum, its molecule must be in a state of violent agitation? 
this might be expected to be the case af ıt had just been formed 
as the result of partial decomposition, but would not be so 
merely because gt was going to be destroyed by union with 
oxygen Dr Armstrong, while admi‘ting that the facts do not 
justify the assertion that oxygen combines with hydrogen in 
preference to carbon when a hydrocarbon 1s burnt with insuf- 
fici@t oaygen, 1s unprepared to adopt the view, advocated by 
Sır G Stokes and Prof Smithells, that the carbon 1s the more 
combustible, and thinks that the actual condition of affairs is 
far less simple than is expressed ın the statement of e.ther of 
these views There @eems to be very little opportumty in 
flames for simple heat changes to occur, the molecules of dif- 
“ferent kinds being so mixed up together Thus opportunity 1s 
given for interactions to occur, the end result of which 1s the 
game as that æf a simple heat change of the chief suostance 
concerned , merely because a change occurring at one moment 
1s rgversed the next, and so escapes nofice In thig way, con- 


» NỌ. 1166, VOL. 45] 


, white, whici had all been described as distinct species 





can ge little doubt that such actions aréof ji1fhery impdéitance 


may be inferred front the wedl-knowg fact rat the extent to 
a 


which the dissociation of water vapour takes place depe 

the character of the surface ın contact with which $ is heated, . 
and not solely on the temperature ¢ In fing, 1t seems permis- 
stble to doubt whether, under the conditions present in flames, 
carbon 1s ever separated by simple heat change» Ie will c&:tainly 
be unwise at present to infer that the oxidation of the hydro- 


carbons, cr the separation of carbon and also of hydrogen from e 


them, takes place entuely in any one way —Pioperties of ajco- 
holic and othe: solutions of mercuric and ether chlorides, by 
S Skinner: The author has determined the variation in the 
boning point of alcohol produced by dissolving ıt in mercuwc, 
lithium, magnesium, and calcium chlorides, as well as the 
vaiiation 11 the boiling point of a solutien of hy@ogen chloride 
of constant boiling-point produced by Bear chtoride “He 
has also studied the distribution of mercuuie c 

the two solvents, water and ether The results indicate that 
mercuric chloride affords a case in which the measure of the’ 
property 1s a simple function of the quantity of salt presént, 
whereas in the case of the other chlorides, thg measure of the . 
property involves some higher pgwer —The isomeric a-bromo- * 
cinnamic acids, by S Ruhemann An accoant 1s given of 
experiments on the action of ammonia and phenyfhydrazine 
on the @ bromocinnamic acids 


Entomological Society, Februay 10 
DuCane Godman, F RS, President, in 
President nominated Lord Walsingham, F R S , Captain Hensy* 
pe Elwes, and Dr D Sharp, FRS, Vice-Reosidents for 

e session 1892-93 —Mr E Meyrick exhikued « number of 


, specimens of zp) octes fulviceps, Walk, taken by Mr Barnard, 


showmg the extraordinary variation of this Tasmanian species, all: 
the males q which had been ‘‘sembled” by offe female Thet 
males were represented by various forms iangiffy frem black to 
r 
P, Mı Hampson, Mr McLachlan, Colonel Syinhoe, Mr 
lwes, Mr Poulton, and Mr Jacoby took part ın the discussion 
which ensued —Dr Sharp exhibited samples of pins which he 
had tried for preventing verdigris, and stated that silver whe. 
was the best material to use, as insects on silver pufs remained 


| intact, whilst those on gilt pins were destroyed by verdigris —* 


loride between * 


air — The 


4 


Mr G T Ponutt exhibited a series of specimens representing ‘s 


Huddersfield forms of Pola chz, including nearly melanie speci- 
mens, found there durın® the last two seasons He said these 
forms haf not hitherto been observed elsewhere —Mi Tutt 
exhibited a series of Hadena pist, compnsmg specimens very 
grey im tint, others of an almost unicolorous red with butdaint - 
markings, and others well marked with ochreous transverse 
lines, three distinct forms of Hgdena dissendis, red and 
grey forms of Panolts pintperda, and a dark form of Lupethecea 
fraxrmata, also a specimen of Scraphria penzeana,—The Rev 
Dr Walker exhibited specimens of Arge trtea, A lachesis, A 
psyche, A thetes, and other species of the genusefrom the neigh- 
bourhood of Athens, also specimens of As gynnes phade, taken 
in Grena@la in May 1891 —Mr W Fagen exhibited a series of « 
specimens of Pe onea’ vartegana var carana, and P gschal- 
riana vr latyfascrana, from Scarborough , Zupecelia vecti 
sana, from Wicken Fen , apd Elachesta sebocellea, from, Cam- 


bridge SMr G A J Rothney sent for exhibition a number » 


of species of ants collected in Australia, in May and June 1886, 
which had recently been named by Dr Forel The collection 
included Lridomys mex purpurens, Sm*, J rufoniger, Lowne, 
I gracils, Lowne, J ztinerans, Lowne, Ectatomma metallicum, 
Sm, Æ nudatum, E mayrt, Aphe®ogaste: longiceps, Sm, 
Poly hachis ammon, Fab, Myr mecta nigrwents1s, Mayr, aad 
migrocencta, Sm , and a variety of Camponotus subrgenosus, 
Mayr, from Brisbane, also a few species fiom Honolulu, 
and a species of Monomorium, whach Dr Forel had not 
yet determined —Mr C O Waterhouse 1ead a paper en- 
titled ‘Some Observations on the Mduth Organs of Diptera,” 
which was illustrated by numerous diagrams —Mr E Meyrick 
read a papd entitled “On the Classification of the Ge-. 
metrina of the European Faħna ” Mr Hampson, Mr Elwes, . 
Mr McLachlan, Colonel Swinhoe, Mr Tutt, and Mr Distant 
gook part in the discussion which ensued e 


Zoological Society, February 16 —Osbeit Salvin, F R S, 
Vice-Pregident, in the char ——Mr W T Blanford, FRS, 
exhibited two Feads and a skin of the Yarkand Stag, lent for 
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exhibition by Major %_ |S CumbéMand, by whom they had been 
obtained, and propbsedethe name of Cervus elaphus yarkangens's 
“eon form --Mr, Sclatgr exhtbyed and Made remarks on some 
- specimens of What are commonly called Spinning or 
. Japanese’ Nice Mr, Sclater also evhıbfted and made remarks 
on some mounted heads of Antelopes from Somali-land, be- 
longing to Captain Swayne, R E, amongst which was an 
exampfe of the regently describea Swayne’s Hartebeeste (Budalis 





swayne,) —Mr Smith-Woodward exhibited and made 





n 2) 


e 
the phenological observations *for 1891, by Mr E Mawley. 
This reportediffers ın many respects from the previous reposts on 
the same subye@t Among other changes, the aumber of plants, 
&c, selected for observation has been gieatly reduced, while 
the number of observers has consideiably mcyeased The 
wrnter of 1890-91 “proved in England very destructive *to thee 
root-crops, as well as to green vegetables and tepder shrubs 
Birds also suffered severely” Jn Scotlan& and Ireland, however, 
there was scarcely any severe weather until Maich THE flower- 


e remarks on examples of the supposed jaws and teeth of Bothrio | ing of wild plants was greatly retarded by cold im the pring, 


, he from*the Upper Devonian formation of Canada —Mr F 
„Beddard read æ paper containing the results of his examina- , 
tion of the Chimpanzee ‘Sally ” and the Oiang ‘‘ George,” 
lately living.in the Soctety’s Menagerie The author’s remarks 
referred principally to the external characters and the muscular 
» anatomy of these Anthyopoid Apes —A communication from 
Mr A G Butler gave an account of a collection of Lepidoptera 
` from Sandakan, North-East Borneo—-Mr G A Boulenger 
»  gavean account of a third collection of Fishes made by Surgeon- 
' “Major A S G Jayakar at Muscat, East Coast of Arabia 
Amongst these was a specimen of //istiopterus typus, a fish 
desciibed in ** Fauna Japonica,” but not since recognized, and 
an example of a new species gf Box, proposed to be called & 
hneatus —A communication Bon Dr W B Benham contamed ' 
a descript@on of three new species of Earthworms from British , 
Colombia and South Africa These were proposed to be called | 
* — Piutellus peirier, Microcheta papillata, and M belle ~-Mr F 
d a paper on some new species of Earthworms of 
ethe genus Fe zchefa —A communication was read from Dr H 
Bolau, on the specimens of Helactis pelagicus and H branicke, 
now living 1n the Zoological Gardens of Hamburg Coloured 
drawings of théf@hearl¥y allied Sea-Eagles were exhibited 


Anthropological Ingtutute, February9 —E B Brabrook, 
Vice-President, in the chair —Mr Walhouse exhibited the skull 
of a Nacoitdead®*from the Chin country on the Burmese and 
Chinese frontier, also a quiver and several other Chin onee 


oe 





sent to himeby Captain E § Hastings —-The following p 

were also read —On the exploration of Howe Hull Barrow, 

Duggleby, Yorkshire, by } R Mortimer, and on the human 
s + remains found in Howe Hull Barrow, by Dr J. & Garson 


» Royal Meteorological Society, February 17 —Dr C 
. Theodore Wilhams, President, in the chair —The followmg 
papers were read —ŲẸhe untenability of an atmospheric bypo- 
thesis of epidemics, by the Hon RollgRussell The author is 
of opinion that no kind of epidemic or plague 1s conveyed by 
tne general atmosphere, but that all epidemics are caused by 

. human conditions and communications capable of control In 
this paper he imvestigates the manner of the propagation of 
influenza, and gives the dates of the outbreaks in 1890 at a 
lage number of islands anti other places ın various paits of the 
world Mr Russell says that there is no definite or known 
atmospheric quality or movement on which the hypothesis of 
atmospheric conveyance can rest, and when closely approached 

it 1s found to be no more available than a phantom Neither 

. lower nor upper currents have ever taken a year to crogs Europe 
from east to west, or adjftsted their progress to the varying rate 
of human intercourse Like other maladies of high infective 
capacity, influenza has spread most easily, other things bemg 
» equaly in cold calm weather, wheh ventilation ın howses and | 
railway-cars 1s at a mimimum, and when, perhaps, the breathing 
ofgans are most opeħ to attack But large and rapid com- 
munications seem to be of much more importance than mere | 
climatic conditions Across fioven and snow-covered countries | 
and tropica) regions it 1sgconveyed ata speed corresponding, not 
wath the movements of the atmosphere, but with the movements 

» of population and merchandise Its indifference to soil and air 
e apart from human halyts depending on these, seems to eliminate 
all considerations of outside natural surroundings, and to leave 
only personal infectiveness, with all which this implies of subtle 
transmission, to accougt for its propagation —The origin of 
influenza epidemics, by Mr H Harries The author has made | 
afi investigation into the facts connected with the great eruption 
. pf Krakatdd in 1883, and the atmospheric phenofiena which 
were the direct outcome of that catastrophe He has come to 
the cqnclusion that the dust derved from the interior of the earth 
may be considered the principal factor concerned in tne pro® 
pagation of the recent influenza epidemics, and that, as ths 
volcanic dust invaded the lower levels of the atmosphere, so a 
peculiar form of sickness assailed man and beast —Report an | 
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: ton of iron by a current passing through it 


but during the summer the departures frompthe average were not 
so great The harvest was late, and its ingathermg much inter- 
feed with by stormy weather -Note on a lightning discharge 
n a a Y, Gloucestershire, July 22, 1891, by Dt E H. 
0a 
EDINBURGH 


Royal Soctety, Jandary 18 —Prof Chrystal, Vice President, 
m the chan —-Prof C, G Knott read a paper on the magnetiza- 
The experiments 
were an attempt to get some insight into the nature of circular 
magnetization as it exists ın an Iron wire carrying a current 
Direct experiment seemed hopeless Accordingly, tubes were 
used, ın which the circular magnetization was measured by the 
induction current produced in a coil wound longitudinally round 
the wall of the tube The circular magnetization could be pro- 
duced either by an axza! cus sent along a copper wire threading 
the tubegor by a seckonal current from end to end along the 
„ube itself Several tubes of different bores were used in pairs, 
the induction, axial or sectional, in one being balanced, by 
adjustment of resistances in the secondary c.rcuits, against the 
mduction, axial or sectional, under the influence of the same 
current in the other The average magnetic force acting round 
the tube was calculated ın accordance with the usual assump- 
tions and this, taken along with the observed induction, gave 
an average permeability The general result was that the 
sectional imduction accompanying a given current is greater 
by about 7 per cent than ıt would be if the usual theory 
as to the relation between ıt and the axial current were accurate 
Direct experiment appreciably showed that a current flowing 
through iron does not increase permeability to inductive forces 


acting perpendicular to the current, so that the deviation men- 


toned must be due to the faultiness of the theory With 
greater current densities, such as exist in the circularly mag- 
netized wire, this deviation may be even more pronounced —-A 
paper, written by Mr R W Western, on tactics adopted by 
certain buds when flying in the wind, was read In this paper 
an attempt was made to explain the advance of certain birds 
against te wind without motion of the wings —A paper, by 
Dr A B Griffiths, on ptomaines extracted from urine in 
certain infectrous diseases, was gcommunicated —Prof Tait 
read the second part of a paper onimpact In the series of 
experiments described ın this part of the paper, blocks of the 
vations substances dealt with, similar in shape to those used in 
the first set of experiments, but larger ın size than they were, 
were used The mass, of the impinging body was also large: 
than formerly, and in some experiments the part of ıt which 
impinged upon the substance was made ot a V shape instead of 
flat The paper contamed a comparison of the present results 
with the former —Prof Tait also read a note on the critical 
isothermal of carbonic acid ag given by Amagat’s expeiiments 
Throughout a considerable range of volume this isothermales 
practically flat 


February 1 —The Rev Prof Flnt, vg President, m 
the char —A pape: by Dr Piazzı Smyth, formerly Astro- 


! nomer-Royal for Scotland, on the latest physical geography 


from Greenland, was read —-A paper, by rodie, on 
the equilibrium and pressure of arches, with a practical mefhod 
of ascertaining their true shape, was communicated The 
method involves the use of a very simple and easily applied 
geometrical construction —Prof Tait read a note on the isother- 


mals of mixtures of gases In this note reference was madg to 


| a possible explanation of the flatness (indicated in Amagat’s 


recent experiments) of the critical isothagmal of carbonic acid 

near the critical pomm. as due to the presence of a small quantity 

of air . 
PARIS 


Academy of Sciences, February 22 ——M a’shbbadie fn thg 


chair —On a geometrical interpretation of the expression of an 
angle with two normal§ infimtely close to a surface, and og its 
È 6 
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use in theoites of the rolling of surfaces and gearings without | the sky, which differ from @dinary sheg®-hghting, but are 


frictiog, by M_A Resa} --On the theory of elastictty, by M 
H Poincaré —Onethe magnetic disturbance of Fefiuary 13 14, 
by M Mascart It 1s stated that the yostruments at the mgteoro- 
logical stationg of Nice, Toulouse, Clermont, and Besançon 
were disturbed during* the 1ecent magnetic storm in the same 
manne: as thgse at Pe ignaft, Lyons, Nantes, and Pac Sant- 
Maur An account 39 also given of an aurora observed on 
February*14 by M P Lefebvre at Tioyes, and M de Roquigny- 
Adanson at Pare-de-Baleine —Note on a sun spot observed at 
Meudon Observatory fom February 5 to February 17, by M J 
Janssen —-On the measurement of high temperatures , reply to 
some remarks made by M H le Chatelier, by M Henri Becque- 
re] -~Prefaiation of amorphous boron, by M. Henrt Moissan 
(See Notes )—On an improvement of automgtic arrangements 
for lifting water to great heights, employed in irngation, by M 
Anatole de Caligny —Reseaiche» on ethyl monochlor-, mono- 
bront-, and monocyanacetoacetate, by MM A Haller and A 
Held The monchalogen derivatives of ethyl acetoacetate react 
sometimes as a and sometimes as y derivatives, and sometimes 
as a mixture of a and y derivatives —-On the deformation of the 
earth’s crust, by M Marcel Bertrand —Photographs of the star 
Nova Aurige, taken at the Vatican Observatory, by M F 
Denza Two negatives were taken of the region about Nova 
Aurigz on February 7 ‘The telescope was moved slightly in 
declination between successive exposures, so that each of the 
negatives obtained showed five images of the Nova he star 
on the date of observation was said to be undoubtecly of the 
fifth magnitude Its image 1s not so cleaily defined as are the 
images of othe: stais onthe same plates Careful measurements 
of position made with the meridian instrument of the Observatory 
give the values RA 5h 25m 34s, Decl 30° 21’ 42”0 
~~On algebraic integrals of differential equations of the first 
order, by M Léon Autonne —On maximum elastic deforma- 
tion of metallic arcs, by M Bertrand de Fontvioland —Relation 
of the magnetic disturbance of February 13-14 to solar pheno- 
mena, by M E Marchand —Researches on the realization of 
the spheroidal state in bolas, by M A Witz Experiments 
have been made by the author to determine the duration of 
evaporation of water on heated metals —On the solubility ofe 
tricalctc phosphate and hydrogen bicalcic phosphate in solutions 
*of phosphoric acid, by M H Causse —On the stereochemistry 
of diacetyltartaric acid, a reply to a communication py M Le 
Bel, by M Albert Colson —Thermal study of sodium isopro- 
pylate, by M de Forciand —Tartionic acid and the tartronates 
of sodium and potassium, by M G Massol The heat of com- 
bmation of tartronic (oxymalonmic) acid 1s greater than that of 
malomic acid under the same conditions This result simular 
to that obtained with oxysuccinte and succime acids ~The 
specific gravities of textile fibres, by M Léo Vignon —On the 
vitality of germs of microsedpic organisms in fresh and salt 
waters, by M A Curtis —-On some points in the embryology 
of Ontseus musarius, Cuv, and Porcellio scaber, Leach, by 
M § Jourdain —Structire of the nertous system of the larva 
of Stzateomys strigosa, by MM F Henneguy and A Binet — 
On nutrition during diabetes, hy M Hatitot —Researches on 
the fall of the leaves of the vine and the ripening of giapes, by 
M A Muntz —Remarks on a recent communicition by M J 
Passy, as tothe minimum perceptible quantity of some odours, 
by M Charles Henry s 
è BERLIN 


Physical Society, January 29 —Piof Schwaloe, President, 
in the chair —Prof Lampe gave an account of the life and 
work of thelate Prof L Kionecher, and Dr Buddean addiess 
m honour of the late Astronomer-Royal, Piof Airy —Prof 
Konig desciitbed e&periments, made chiefly in collaboration with 
Dr Ritter? on the lummosity of spectral colours under very 
widely different intensities of Wlumimation Special attention 
was girected to the curves of luminosity under very feeble 
illumination, a contition under which only the oute:most ved of 
the gpectrum ts visible 


MeteorologicalSociety, Febuary 2 —Dr Vettin, Presi- 
dent, in the chan —Di®Arendt spoke on the relationship of the 
electrical phenomena of the atmosphere to teirestrial mag- 
netism Neither the aurora nor the sudden discharges during 
thunderstorms have exhibited any iegularity in their relation 
shp to vauatiens of terrestrial magnetism The speaker’s 
observations at the magnetic observatory of Potsdam, extend- 
ing ager a whole year, have shown that shdden luminosities in 
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certaigly due to electrical discharges, and®a.e maak prevalént in 


winter, ae always dccompamed by,changes of ag aaa 
magnetism In connection with the &bove, Prof 8 « 
had undergone @a°sudden . 


pointed our that the solar activity 1 
reversal ın April 1891, ın so far as gmce 1883 the southern 
hemisphere had been more active than the nor hern, 1n the ratio 
of 15 and 18to 10, whereas since Apul the actiyty Aad mafkedly 
increased in the northern hemisphere, so that it had exceeded 


that of the southern in the 1atio of 34 to Io —Dr Assmann e 


gave a preliminary short account of some observatfons made,in 
a captive balloon in January last durmg a dead calm and the 
lowest temperature of the winte. The balloon ascended 
slowly at 1 o'clock, and was slowly pulled down at 5 p*me, 
and since it was found that the self-registering apparatus 
was m perfect working order, ıt wes again® allowed to 
ascend, and 1emained up until 11 pm Dunngethe whole 
afternoon the cable hung perfectly vertical, so that the 
balloon 1eached its full elevation of 750 metes In the 
evening a slight south-easteily wind blew aloft, although the calm * 
was continuous below The temperature at midday at the 
earth’s surface was-12°C , a few metres aboye the surface it 
rose o° 6, and was then constant yp to a height of 250 metres, 
and as far as the fine mist extended At greater elevations it 
rose rapidly, and at an elevation of 750 metres stoo® at -4° 
That this considerable elevation of temperature at the higher 
altitude was not due to solar radiation was shown by the fact that 
in the evening the temperature at an elevation 
was as much as 12” above that at the eaith s surface 
as to humidity and barometric pressure were less trustworthy A 


*Physiological Society, February 5.—Pref,dy Bois Rey- 
mond, President, in the chan —-Dr René du Bois Reymond gave 
an account of hisreseaiches with chlorofofm purified by crystalliza- 
tion at -10Q, and compared its action with tlet of ordinary * 
chlorofoim’and of the mother liquor from the @staly Experi- 
menting on frogs and rabbits, he found then action was practi- 
cay@Mdentical —Prof H Munk made a short commupication on 

function of the supeuor laryngeal nerve, on extirpation of 
the thyroid gland, and on a centrally blind monkey 
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` THE SCIENCE*MUSEUM AND THE TATE 
: " © GULLERY 
HE men $f a of this country owe a deep debt 
of gratitude‘to Mr Goschen As a result of his 
careful inquiry into the questions raised by the suggested 
use, for Mr Tate's gallery, of land bought for scientific 
purposes, he has decided that the sctentific clam must 
“Tt ig mpossible to over-estimate the :mport- 


2 _anc¢of this de@ision Fbad it been otherwise,the possibility 


e 


Mr Tate should have his way No was this all, 


« of establishfng an London an institution which should be 
for Science what the National Gallery ıs for Art and the 
British Museum Library for Literature would have been 
wrecked for a generation 

One can easdy imagine that it was not easy for a 
Chancellor of the Exchequ@r to come to such a conclu- 
sion—not€asy, that 1s, to one who was prepared only to 
look at the surface of things 

he one hand, there was the tempting offer of 

£80,000 from™ a well- known public benefactor, about 

which largg sum so much has been said that very few 
have thought g4gyorth while to consider either the value 
of the plot or what capigal sum would represent the annual 

outlay necessasy to keep up the gallery when once built , 

an outlay yhicksof course, would fall upon the‘ation 


who is responsible for the Science and Art Departm 
(and, as many people think, however erroneously, for the 
. *prdper setting out and consideration of any national ques- 
tion touching Science or Art), seemed to be willing that 
the 
Report of the Comittee appointed by the Treasmy 
a. few years ago is so vaguely edrafted that ıt “aow 
appears that the view which we and others*took in 
. disqussing its recommendations at the time was ın- 
correct The question referred to this Committee dealt 
with the space necessary for the housing of the science 
collections which had been brought together as a 
nucleus for the Science Museum, the establishment of 
which was recemnfended in 1874 by the Duke of Devon- 
shire’s Commission The Committee’s Report recom- 
* mended that 90,000 square feet should be prgvid®d We 
and others naturally took this to mean that ths was in 
addition to the existing space The modern gloss, how- 


On the other hand, the Lord President of the nw 


" ever, ïs that this represented the whole space necessary, 


urthe opinion of the Committee, for a complete Museum 
dealing with all the enorganic sciences (except geology 
and mineralogy) and their industrial applications! It 
may even be that thi$ idea has been placed before Mr 
Goschen If so, all the greater cretlit to him for having 


e seen through the faltacy of a view which it 1s absolutely 


impossible can ever have been ın the heads of the scien- 
tific members of the G@ommittee 
As we pointed out recently, it 1s better not to deal 
. wath opmions in such a matter, as this, if factsgare avail- 
‘able, they exist The space considered necessary not 
very gnany years ago for the sciences represented in the 
Natural History Museum was 150,000 square feet, nearly 
double that already mentioned In the case of these 
sciences moreover, “industrial applications” cannot be 
exhibited at all—except, by the way, ın the case of 
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One ħundred and fifty thousand square feet being re- 
quired, a plot of 50,000 square feet was provided t and 
it 18 quite certain that at somè nQtevery digtant tıme, 
the space not yet built on will be required We qannot, 
therefore, call this generous appropriation unwise fiom 
the point of view of possible, or rather certain, future 
extensions , while all will q&ree that a national building 
of this class 1s all the bette: for standing a little away 
from noisy and dusty 10ads 

This, then, 1s the available fact with which we can deal, 
and we must again st&te whither it leads us, for in Mr 
Goschen’s letter to Mr Tate, admirable though it is as 
a complete statement of the case, there is one phrase 
to which we must take eaception To show its force, 
we quote the whole sentence — 


“In conclusion, allow me to say that I can well under- 
stand that the difficulties in finding a suitable home for 
your collection, notwithstanding your munificent offer to 
buld yotuself, may not unnatm rally have caused you some 
vexation I think you will, however, admit that the 
Government have shown their desire to meet you in 
every possible way, and are willing to incu considerable 
outlay themselves in carrying out your plan In the first 
instance, we not only offered the eastein and western 
galleries for housing British art, but adopted the plan of 
uniting them by a cross gallery, ‘which seemed to remove 
many of the objections When you came to the con- 
clusion that the proportions given to the plan were not 
large enough or distinct enough to suit your views, and 
yhen you suggested the sıte at the corner of the Imperial 

nstitute Road, I hoped that a solution had been found, 
and that this arrangement would meet with general 
acceptance You are aware of the storm which fol- 
lowed, and though, in my own judgment, the Govern- 
ment land at Kensington was of so large an area that, 
by some understanding between the representatives of 
scence and those ef art, satisfactory means could be pro- 
vided fomassigning sites for every purpose, I was never- 
theless so anxious that no obstacles should prevent the 
execution of your plans, that I consented to recommend 
the Government to incur a very considerable pecuniary 
liability 1f the Corporation of London should, on their 
part, offe: the site on the Embankment on terms which 
were suggested to me as not impossible ” 

° 


Now, the land at Kensington, of “so laige an 
area,” consists of something like 300,000 square feet, 
say three-fifths of the site occupied by thé Natual 
History Museum of thiseMr Tate demanded 1oughly 
100,000 square feet—thus leaving 200,000 


e Of this, the new laboratories for physics, astronomical 


physics, and chemistry, if these are to be 6n the scale of 
similar institutions in a second-rate German town, will, 
including the necessary hghting spaces, &@, Legure 
100,000 square feet This leaves 100,000 

But this remainder, on which there is to be bylt a 
Science Museum, zs Jess than two-thirds of the exhibiting 
space of the Natural History Museum as it stands at 
present, to say nothing of the total grea*devoted to it! 

It 1s clear, then, that Mr Goschen has not had the 
facts placed before him by those upon whom he has 
relied for his information While the official prompting 
has tended one way, the opinions of the Piesident aml 
Officers of the Royal Society and other men of science 
have clearly tended anoth@r, and Mr Goschen’s final 


eye $ 
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attitude 1s, to a large extent, due to the weiggt which he 
has®visely and bravely attached to the latter 


“The proposal,” he says, “fhas not me: wath the 
general ac®eptance which we anticipated for it On 
the contrary, ıt 1s strenuously opposed by what appears 
to be the hole body of opynién representing scientific 
interests , and, although ıt might be possible to provide 
adequately for those interests and at the sare time ap- 
propriate the site @roposed te the British Art Gallery, I 
cannot say that the discussiows in that sense with which 
we have for some time been’ occupied have so far had 
any efféct in diminishing opposition fiom those quarters ” 


The opposition has, we may remark, hot changed be- 
cause the facts have not changed, ahd we do not think it 
would have been started if any modus vevend: had been 
possible 

And here we approach a side of the quest on which 
shows that as the world grows older, questions of 
science and art are not managed in this country any 
better than they used to be, and that some radical change 
is necessary ın our manner of dealing with chem A 
correspondent of the Pall Mal! Gazette ascrib28 this to 
Tory government It 1s easy to see that the adminis- 
trative system and not party government is to blame 

Mr Goschen, ın his letter, states that Mr Tate him- 
self suggested the site on the science grounc, and it 
may be that some friends of science have said or thought 
hard things of Mr Tate in consequence 

Mr Tate rephes — 


“I did not suggest the site at the corner of the Im- 
perial Institute Road, and was only aware of it when it 
was pointed out to me as the plor offered by the Govern? 
ment as a desuable site for the Gallery of British Ait, 
and with that site I expressed myself satisfied ” 


It must therefore be taken that ıt was the Govern- 
ment itself that offered the site Did the Government 
offer first and consider afterwa-ds? for Mr Goschen 
now admits that it “would not be wise to asgrzn this 
corner site to the Gallery of Britisn Art” Another point 
can be best stated by agaa quoting from Mr Goschen — 


“When it [the scheme] was first mooted, the inzention 
was that works of British painters from the National 
and South Kensington Galleries should be transferred to 
the new gallery It has since been ascertained tnat the 
trustees of the National Gallery are not disposed to fall 
in with this tention, and that the Science and Art De- 
partment jg precluded by the terms of its various trusts 
from parting with many of its most important works 7" 


The Science and Art Department is not more “ pre- 
cluded” now than ıt was when the land was offered to® 
Mı Tate Tee preclusion dates from 1857, and ıt 
apparently was not known to those who, as it would now 
seem, without cofsulting the Science and Art Department, 
wer ready both to hand over pictures and land 

We give these two instances as indications of the result 
of tife present system of dealing administratively with 
such questions 

We have alieady stated that the scientific world 1s 
under great obligati®ns to Mr Goschen, but we must 
ajso point out that the President and Officers of the 
Royal Society, and the othe: men of science who 
memorializedeLord Salisbury and a‘tended the deputa- 
tion, have rendered a service to scyence worthy of the 
higlf position they hold e 
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There are men of science employed atGouth Kensing- 
tony itis true, buf they, as we havg sajd before, hay. 
official voice m such matters as these e | * 

Since ıt seems we may now hopé that the land has 
been saved for scientific purposes, ff is much to be 
desired that some representative of ae in the House 
of Commons should move for a Committee on which the, 
Treasury and the Office of Works, the Screnee and, Art 
Department (though judgmg from recent events the last- 
named ıs too frequently ignored when questions directly 


connected with its duties are under consideration), ~~ 


together with the Roya! Society and the Professors of the 


. 


Royal College of Science, may be represegted? . 


Mr Goschen’s answer on Monday to Dr Farquharson’s 
question as to what steps had been taken to provide for thè 
building of the Science Museum, and for the extension of 
the Royal College of Science so urgentlyerequired, shows ° 
us clearly that it will be sometime before the teaching at. 
South Kensington will have passed through &s present 
camping-out stage 

Mr Goschen acknowledges that 


“it has been impossible to take any steps towards be- 
ginning the erection of a Science Museum gehe exten- 
sion of the Royal College of Scienge ygi the question 
connected with the British Art Gallery had been settled 
I myself had visions of a scheme, *ndependently of build 
ing on the controversial corner, which T had thought 
mught have given ample satisfaction boll? for «he present 
and, future to the scientific world, but the matter will 
have to be reconsidered ” . 


In answer to another question, Mr Goschen admitted 


a 


e~ 
i 


that the scientific work at South Kensington is,at present" + 


cramped, and stated that, in conjunction with the Come 
mussionet of Works, he would endeavour to find some 
temporary buildings to meet the @fficulty before the 


, 


final scheme 1s adoptêd mt 


id 
Let us hope that, some time before another generation 


has passed away, the “ administration ” which has le@ to * 


the present zzpasse may be ameliorated, and that useful 
buildings on the site may prove*to everybody the justice 
of the views held by the men of science in this matter - 





THE CORRESPONDENCE OF CHRISTIAN 


ê HUYGENS, . 
Œuvres Completes de Christiaan Huygens, Pubhéts par 
la Société Hollandaise des Sciences Tome, qua- 


triéme, Correspondance 1662-63 (LaHaye Mattmus 
Nyhoff, 1891 ) . 5 g2 
HE fourth volume of the Huygens correspondence, 
covering the years 1662-63, ıs now before us 
Although the interval, as regards"fresh discoveries by 
the “Dutch Archimedes,” was a comparatively barren 
one, the 249 letters referable to ite(to say nothing of 
supplementary documents) afford eaterials for much in- 
struction, and some entertainments It 1s much to learn 
that the greatest astronomer of his time sought to keep 
1n touch wath Paris in respect to the cut and colourgt : 
his clothes , nor can we Be indifferent as to the precise 
date of his beginning to wear a wig On June 15, 1662, 
at the age of thirty-four, he communicated to his brother 
Constantine the distressing intelligence of his incipient 
baldnes?, a remedy for which, ın the shape ofsthe best 


« | perrugue to be had in Paris, was provided in the following 


' 


Mapon which the learned, accordingly, promptly and 
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October A sipilareartıcle of “attire, despatched by him 
das ae i for his elder brother's wear, figures in 
e sevem letters, and tngaged many anxious thoughts , 

but a little plot Toncected by the par’ nobile fratrum for 
» extracting the price—ameunting to four and a half louis— 

from the hbexeliy of their father, the Secretary, appears 
, to have been baffidd They were, indeed, often made to 
eel—though nt with any unreasonable harshness—that 
he who keeps the purse holds the reins, for the paternal 
authority exercised in their family was of no shadowy 

na ° The elder Constantine ordered his three sons— 
middle-aged, ip Dante’s sense, though they were—fiom 
7 ssealm to ream at his good pleasure, and was obeyed with- 

“out hesitation “And notwithstanding that his demands 
s from Paris for optical toys—pocket-telescopes, magic- 

lanterns, and the lhke—gave Christian considerable 

-annoyance, he did not venture to refuse, or so much as 

‘remonstrate against the fulfJment of paltry, troublesome, 

and, to hjs sentiment, humilating commissions He, 

however, stooped instead to the scarcely laudable sub- 
Leterfuge of begging his brother Louis, then in Parts, to 
=a bstraćt Gne-of the three lenses of the lantern, and so 

Bring about at least a postponement of his father’s ap- 

pedrance A? the Louvre in the character of showman, 

to gientific * MaTionëttes,” no longer claiming even the | 

distinction of novelty ° 
, Huygens spent the whole of 1662 ın Holland, occupied 
. many wia experiments on the “weight and spring of 

the air” Pneumatic inqunies just then, largely thr@gh 

Boyle’s example, raised very general curiosity , and oN 

majic engines attracted much constructive ingenuity 
**The mode.of creating vacua had been reeently arrived 

eat, phenomena of an unforeseen kind thence ensued, 

“and led to continual surprises , then investigation 1n- 
` volved that of the * qualities and functions of the air, 





eagerly entered Huygens among the number, yet with 
“no résult of the first order of importance He fabricated 
an improved air-pump, and observed by its means some 
apparently anomalous effécts, which occupied many of his 
thoughts, and gave rise to an extensive correspondence, 
both with French gevants, and with Sir Robert Moray as 
the representative of the Royal Society of London They 
-did not, however, proye to possess all the significance 
whichehe was at first disposed to attach to them Less 
than his customary success, also, about this time “Attended 
is efforts to give to pendulifm- -clocks the pesfection 
needed for the of of the problem of longitudes 
His coadjutor was the ingenious Alexander Bruce, a few 
months later Carl of Kincardine, who, with unlucky re- 
sult, took a pair of tlee carefully-adjusted timepieces on 
a mial voyage from the Hague to London in December 
1662 ‘The sea was rough, the ship a small one, but 
with large capacities for rolling and pitching, whereby a 
test more searching than tolerable was applied to the 
novel mechanism One clock, thus “ furiously shaken,” 
Jost the bob of its pendulum, the other sgopped, and 
. ¿Berr custodian, having succumbed to sea-sickffess, could 
do next to nothing to "remedy the damage Evidently, the 
purpose in view demanded some better invention, such as, 
indeed, Robert Hooke had already hit off, but, after his 
usual volatile fashion, had thrown, still incomplete, aside 
On arriving in Paris, April 3, 1663, the first care of our 
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mathematician was to have fymself bled, ın order to get 
rid the sooner pf a cold caught on the journey of sixefull 
days from Brussels , and the operatfon, singularly enough, 
e 

produced the intended effect Huis next desire yas to place 
himself au courant of the state of prattical optics in the 
French capital, and to compare hig denses with those 
ground and polished by Auzout and D’Espagnete The 
handiwork of the latter excited his particular admiration, 
but the secret of his methotls was car@ully guarded, and 
Huygens records, with a perceptible shade of irritation, 
the vigilance of the Bordeaux alchemist over a case of 
lenses which might, for the care bestowed ın keepmg 
them tucked under his arm, have been a box-full of 
pistoles He found, however, “ Messieurs les Lunettiers” 
less advanced than he had eapected in their grand 
schemes for telescopes 80 and too feet ın length 

He set out with his father for London on June 7, and both 
were present three days later at a meeting of the Royal 
Society, where they were entertained with “occasional 
observations,” and “ promiscuous discourses,” relating to 
petrifactions, the smutting of corn, the amelioration of 
flowers, and sundry other topics Chistian testified 
his usual courteous interest in the proceedings , but ex- 
pressed, none the less, ın one of his confidential letters 
to his brother Constantine, something of scorn fo. the 
miscellaneous doings at Gresham College And he felt 
himself, he said, no whit the wisei for his election as a 
Fellow of the Society on June 17, 1663 Enghsh festivi- 
tes, however, he admitted to be splendid “This ıs the 
zue land of good cheer,” he wrote, after a succession of 
qinners given by the Earls of Manchester, Albemarle, 
and Devonshire, all of which were outdone by the 
brilhant hospitality at Roehampton of the Dowager 
Countess of Devonshire A Court ball evoked no special 
comment , and perhaps Huygens’s most genuine interest 
in London was ın his visits to Sir Peter Lely’s studio Both 
he and Constantine dabbled about that period in pastels, 
and the #cipe by which Lely’s crayons were fabricated 
was an object of eager desne to them It was freely 
imparted, and 1s here printed ($ 372) 

Huygens quitted London on October 1, and spent the 
remainder of the year 19 Paris And since hıs movements 
were regulated, not by the claims of science, but by 
family ariangement$, his letters thence referred to no 
critical problems of that age They are accordingly 
more “ readable,” ın the general sense, than might have 
bedn expected from a geometer of his profundity , those 
addressed to his brothers, which form the majority in the 
present volume, bemg even playful and diverting, To 
them he showed himself without disguise , He sent them 
pively causerzes, 1ather than formal epistles , social jot- 
tings, family intelligence, the first hints of his anticipated 
triumphs, his unvarnished opinions of his contentporaffes 
they alone were allowed to see that there was a keen edge 
to his wit His erudite correspondents on occasions put 
him fairly out of patience , yet to Lous Huygens alone 
was it confided that he thought Chapglain intolerably 
tedious, and Petit uncommonly du® Constantine, on 
the other hand, was the recipient of his impressions 
touching the harpsichord performance of Wilham Brere- 
ton, a distinguished member of the Royal Society® Its 
effect upon a trained musician like Huygens can easily 
be gathered from the ominqus facts that the playerwvas 
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self-taught, and executed *fantasias chiefly remaikable 
forgheir disregard of every known rule of composition 
Touches of f2mily affection here and there relieve the 
intellectual pre-occupation lenting its prevalent tamp to 
e 0) 

the Huygeman correspondence One likes the great 
man bette for higgquestions abput the walking and talk- 
ing a@hievements of his httle niece, Gertrud Doublet, 
thane for having solved the problem of the centre of 
oscillation, or dis@overed theeisochronism of the cycloid 
The maiden’s modest proficfency was not carried to a 
high pitch She died ın 1665, at the age of four 
” In the way of astionomy, Huygeng did nothing of 
much moment during this interval Admonished by 
Boulhaud of its visibility, he madè his first observation 
of Mira Ceti at the Hague, on August 15, 1662, when it 
was nearly as bright as « Cet: (fifth magnitude) The next 
account of the star 1s on September 15, three weeks at 
least afte. a maximum, and its declining state seemed to 
Boulhaud marked by the flaring and flashing of its light, 
as if in truth a semi-extinct conflagration revealed itself 
in his telescope “C’est un spectacle,” he adds, “a faire 
désespérer Aristote et ses disciples” (“ Corr de Htiygens,” 
tiv p 231) Occasionally, too, Huygens pointed out 
the sustained conformity of the Saturnian appearances to 
his theory of them The logic of fulfilled prediction had, 
indeed, by this time persuaded all but the few outstanders 
always averse to conviction by tiuth, that the hypo- 
thetical and the real systems were practically identical 

The two years embraced by the present section of this 
grand work were exceedingly peaceable ones The 
gates of the Temple of Janus in the republic of letters 
remained fast shut as they slipped by Scarcely a ripplé 
of contention stimed Everyone was in good humour, 
and carped at his rival’s doings only sotto voce—a state 
of things peculiarly agreeable to our Batavian philo- 
sopher, who loved not to have his meditations broken in 
upon by the shrill outcries of wounded self-love Could 
it but have continued' But that was not to be e 
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THE HORSE 


» 

The Horse A Study in Natural History By Wilham 
Henry Flower, CB, FRS, &c* (London Kegan, 
Paul, 1891 ) 

F thereebe a fault in the admirable little volume which 

Prof Flower has contributed to the “ Modérn 

Sqence” series, it 1s that the autho: too cautiously with- 

holds his opinion on certain broad biological questionse 

in which not gnly naturalists but the general reading 
public are just now specially interested Early in the 
first chapter, fortexample, we read — 

«Ty many organs, but especially ın the hmbs and 
teeth, we find the strongest evidence of two opposing 
prindples striving against each other for the mastery m 
fashioning their form and structure We find Aereazty, 
or ddherence to a general type derived from ancestors, 
opposed by speci4l modifications of or derivations from 
that type, and the latter generally getting the victory, 
although in the numerous iudimentary structures that 
remain there 1s significant evidence of ancestral conditions 
long Passed away The various specializations, evidently 
ın adaptation to purpose, will be thought by many to be 
the rgsult of the survival, in the sever% struggle for exist; 
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ence, of what 1s best fitt@! for the, tirpose to which itis. 
to pe applied This may or may fot Be the expldnation, 


but the interest 6f the study of spch, an anımal a5 jpe” 
horse w ll be increasd tenfold by the conyction ¿haf there © 
1s some true and probably discoverable caus&tion for ali 

its modifications of structure, haweverefar we may yet be , 
from the true solution of the methods by which they have « 
been brought about ” 


Here natural selection is not so freelf and fully ac® , 
cepted as many would wish But the, grounds of doubt 
are not indicated On the othe: hand, use-inheritdnce 
fares worse It 1s not so much as hinted at It is ®a 
known that there are, especially in Ameticg, biologists of 
standing who contend that differentiations wf structure ° 
are largely due to a Lamarckian factor ın evolution, and 
they adduce specialization of tooth-structure and of hmb- *% 
structure as evidence of the inherited effect of mechamcal 
strains and stresses Now, in the horse,specialization in. 
teeth and limbs has been carged far The general public’ 
and not a few biologists would, we think, havegbeen glad 
to learn the opinion of the Director of our National 
Museum as to the scientific value of such views in so fay. 
as they apply to the subject of his “study? © 7 ~ 7 ™ 

On another point of very general interest Prof Flower 
gloes, however, express an opinion It has bedh’suggested 
that the hoise has been separately evolved in Ameca 
and in Europe through a parallel But not identical serieg’ 
of ancesfial forms The evidence for thys hypothesis is 
generally regarded m this county as insufficent, ‘and it 

> held that the horse was probably evolved on the 
estern Continent This is the view adopted, with his 
accustomed caution, by the author of this book 


t. 


“Tt 1s,” he Says, “by no means impossible that America 
may have been the cradle of all the existing Eyuzde, as* 
it seems to have been of such apparently typical Old 
World forms as rhingceroses and camels, and that they * 
spread westward by means of the former free communi, 
cation between the two continents in the neighbourhood 
of Behring’s Straits, and, having prevailed over she 
alhed forms they found ın possession, totally disappeared 
from the country of their birth unti) remtroduced by the 
agency of man This suppositidn, based upon the great 
abundance and variety of the possible ancestral forms of 
the horse which have lately been discovered in America, 
may be at any time negatwed by sinfilar*discovenies in 
the Old Wold, the absence of which at the present time 
cannot be taken as any evidence of their non-existence * 


Ld 

The discovery in the Old World of ancestral Perisso- 
dactyley in numbers at all comparable to those Which 
have been found in America, would fo doubt throw a 
flood of light on difficult questions of evolution and dis- 
tribution If as Madame Mane Pavlow has suggested, 
Sir Richard Owen’s Hy acotherzumgs (perhaps) identical 
with Prof Cope’s Phenacodus, similar genera have existed 
on either side of the Atlantic since early Eocene times. 
In both continents these early forms Spresumably left de- *, 
scendants Between the primitivë Phenacodus and the 
existing horse there are many intefmediate forms, some 
of which seem to be generically identical in Amenica and 
im Eurasiaa Have there, then, been many SUCCessIVe * 
migrations from the West? Have ‘there been counter- 
migrations from East to West? What have beer? the. 
relations between the indigenous descendants of Hyraco- 
therzum and the successively immigrant descendants of 
Phenacodus? These and other questions may possibly 
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receive some sort “gf, tentativ® answer through the re- 
, searches of the palontologists of the future Pgof 
e }ivvee is no doubt wesd in nof attempting to theorize on 
the subjécte, båt thjs ıs the kind of*question on which, 
mm our experiencay the # intelligent layman,” whom the 
* editor ef the § Modern Science” series has in view, most 
greedily, seeks uMormation Details of structure, no 
, *matter how chearly and lucidly described, do not appeal 
tolfim He Says, ın effect, to the distinguished man of 
, sciénce “My dear su, from you I can take the details 
$ trůst, of them give me only sufficient to illustrate 
your methods of research what I really want 1s your 
C apmion on ghose broat general problems ın which every 
> man of hbera? culture, who follows the thought of his 
* time, must take a keen interest ” 
Prof Flower divides his book into four chapters, of 
. which the first deals with the horse’s place ın nature, and 
* its ancestors and relations rhe second chapter is devoted 
to the horse and its nearest existing relations This con- 
tains a short account of the tapirs and the rhinoceroses, 
* _ 3s well as the existing members of the horse tube The 
“a cuts*witl which it 1s illustrated are from photographs, 
‘and are admirable The last two chapters (1 and iv) 
deal with®*#he structure of the horse, chiefly as bearing 
upen its mb@@"ef Ife, its evolution, and its relation to 
-othe animal forms, tae head and neck and the hmbs 
- “being selected®for detailed treatment 
Especiadly 1fteresting aie the paragraphs on the ergot, 
a roundish bare patch in the fetlock covered with reugh 
thickened“epidermis Itis suggested, and the siea 
is both valuable and interesting, that this represents 


w 


“the palnfar or plantar pads of those animals which walk 
more or less on the palm and sole Owing to the modi- 
fied position of the horse’s foot, standing only on the erd 
* of the last joint ofthe one toe, this part of the foot no 
‘onger comes to the ground, and yef the pad with its bare 
and thickened epidermic covering, greatly shriinken in 
- disensions and concealed among the long hair around, 
and now apparently useless in the economy of the animal, 
remains as an eloquent testimony to the unity of the 
horse’s structure with fhat of other mammals, and its 
probable descent from a more generalized form, for the 

well-being of whose life this structure was necessary ” 

° 


Ld 
Of the other callous patches, the so called “ chestnuts,” 
or “gnallenders” ang “sallenders,” which eceifr on the 
inner aspect 1n the fore-limb just above the “ lgnee,” and 
in the hmd-limb just below the ¢ hock,” Prof Flower says 
that their signification and utility are complete puzzles 

There are one o¥ two misprints or inelegancies which 
* will probably be rentoved in a second edition Onp 52 
+ weread “The upper molars have a very characteristic 
Rattern, admirably adapted for bruising and crushing 
* coarse vegetable substances, and Which 1s clearly a modi- 
* fication of the pattern,” &c Another redundant and 
before whzch occurs mm the very awkward sentence on the 
top of p 136 A somewhat quaint misprint occurs on 
fhe top of p 68, where the “various species of the 
E American general called Merychippus and Pgotohippus” 
are spoken of One can imagine how the printer's devil 
. prided himself on his knowledge of American prochivi- 
ties They give the name “general” even to an ancierft 

fossil equine ! 
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A System of Aaght-Singing from thé E i MuS&cal 
Notagon, based on the, Principle of Tonic Relation 
By Sedley Taylor, MA (London Magmillan and 
Co, 1891) . 3 


e 

THIS book 1s divided int® tyo parts e@ ) the ®nıc sol-fa 
notation, (II) the staff notation Part I differs frem the 
“official” tomic sol-fa system only in the methed of 
writing music in the minoa key My Taylor is an out- 
and-out tonicist, and therefgre most strongly opposed to 
the so-called “ Lah mode” of the official system It must 
be allowed that Mr Taylor’s method has the meut of 
consistency For practical purposes, however, it 1s not 
so certain that the “Lah mode” isa mistake At any 
rate, the opmion of most tonic sol-faists appears to be in 
its favour, as bemg the best method, from a utihtarian 
point of view, of treating the minor mode 

Pait II 1s an application of the tonic system to the 
ordinary staff notation Mr Taylor suggests that the 
line or space on which the tonic falls should be clearly 
marked by a thick line, of varying colours for major and 
minor keys As long as there 1s httle or no modulation 
in the music, there can bs no objection to this, but when 
modulawon sets in, the appearance which the stave 
assumes when these lines are inserted, becomes most 
puzzling Two examples taken at random from the book 
will suffice to show this In Ex 142 the Do-line changes 
6 times ın the space of g bars of 2~4time Ex 147,1n 4-4 
time, has 5 changes in as many bars 

It appears to us that these constant guides are calcu- 
lated only to worry instead of directing the singer, “the 
graphic up-and-down-ness of the pitch-notation of the 
staff” (to use Mr Taylor's words) seems to us to point 
out the way just as well without as with their assistance 

The book 1s most clear, logical, and interesting through- 
Sut, and whether one agrees with the reforms proposed 
in it or not, one cannot-help feeling that the author, in his 
endcavours to minimize the difficulties of vocal music, 
deserves the thanks of all musicians 


The Statesman’'s Year-book for the Year 1892 Edited 
by J Scott Kelte (London Macmillan and Co, 
1892 Je 

THE “Statesman’s Yzar-book” ıs too well known, and 

too highly appreciated, to need’ the commendation of re- 

viewers It presents such great masses of important 
facts, and these are generally so accurate and so well 
arianged, that the work has become indispensable to all 
who desire to obtain the latest information on the various 
subjects with which it deals The changes for the year 

1892 are described as “heavy and extensive,” and all of 

them, we need scarcely say, add to the usefulness of the 

volume The date of issue was somewhat ‘later than 
usual , but it was well worth while to postpone publica- 
tion, as the delay enabled the edito to include, among 

“other valuable statistics, the results of the censuses of the 

leading countries of the world This ygar the volume 

has been ennched with four admirably executed maps 

They relate respectively to the density of the populatior 


of the globe on the basis of new censuses and,estimates, 


the distribution of the Biitish Empire over the globe, the 
partition of Africa, and the international frontiers on the 
Pamirs These maps are most welcome, and ‘ill be of 
great service to ail who may have occasion to refer ‘o 


them z 
. 


The Optical Lantern asan Aid n T caching ByC A 
Bothamley (London Hazell, Watson, and Viney, 
Limited, 1892 } 


e 
THOSE who wisk to acquire a general kifowledge wish 
regard to the manipulation of an optical Jantern, withcut 
. e o 
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entering into the minor defails, will find in this little book 
a most useful guide The author has dealt with the sub- 
ject® rather cuytly, But nevertheless in this space the 
reader will find descriptions of various lanterns for different 
methods of projection , hints ‘on the most suitale posi- 
tions tn which screens should be placed to be best viewed 
by audhenges , the best® kinds of burners for the lamps, 
both oil and oxy-hyfirogen, and the different adjustments 
for producing good results Many other useful hints are 
given accompanied by several woodcuts 
. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself resPonsible for optnrons ex- 
~ pressed by hts correspondents Nether can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 

No notice ıs taken of anonymous communications ] 


Heat-Engines and Saline Solutions 


Mr MACFARLANE GRAY (p 414) appears to call in question 
my assertion that in a vapour-engine a saline solution may take 
the place of a simple liquid when it 1s desired to replace water 
by a substance of less volatility, and that the advantage which 
Carnot proved to attend a high temperature can thus be attained 
without encountering an unduly high pressure He contends 
that ‘‘ the saline mixture 1s not the working substance Carnot’s 
law refers to the working substance only, and not to anything 
left in the boiler ” 

Perhaps the simplest way of meeting this objection 1s to point 
out that Maxwell’s exposition of Carnot’s engine (‘‘ Theory of 
Heat,” chapter vin ) applies wz/kout the change of a single word, 
whether the substance m the cylinder be water, mercury, or an 
aqueous solution of chloride of calcium In each case there 1s a 
definite relation between pressure and temperature, and (so far 
as the substance 1s concerned), all that is necessary for the 1@ 
versible operation of the engine 1s that the vaitous parts of the 
working substance should be in equilibrium with one another 
thoughout 

Let us compare the behaviour of wate: in Carnot’s engine 
before and afte: the addition of chloride of calcium, supposing 
that the maximum and mmimum pressures are the same in the 
twocases The only effect of the addition is to raise both the 
superior and the inferior temperatures The heat ejected at 
the inferior temperature may still be available for the convement 
operation of an engine working with pure water At the upper 
limit, @// the heat is received at the highest point of tempera- 
ture—a state of things strongly contrasted with that which 
obtains when vapour rising from pure water 1s afterwards super 
heated s RAYLEIGH 





Superheated Steam 


LORD RAYLEIGH touches on a most important question 
(February 18, p 375), which merits the attention of all inger- 
ested ın the economy of primeemovers Few have troubled 
themselves with determinations of temperatures and pressures 
within a steam generator Ebullition means work, and the pere 
formance of work mvolves cooling , hence the temperature of 
steam ın the sam space of any boiler 1s lower by several 
degrees than the temperature of the steamıng water I have 
failed to find anywrecord of this important truth, and shall be 
gladeto kn@w if my observations have been anticipated 

Prof Cotterill, in bis work on the steam engine (p 33), re- 
ferring to the process of formation of steam under rising pressure 
in a*closed vessel, says —“ The mixture of steam and water 
must be supposed so tieated that the temperature is sensibly 
uniform If the experiment were tued without proper precau- 
tions, the steam wôuld probably be found to be of higher tem- 
perature than the water—that 1s, ıt would be superheated So 
far as my observations go, this 1s impossible, and the steam is 
never superheated by compression in a closed vessel, ın contact 

er 
Te anil “xperimental boiler the 1ecords of temperature 


indicated as follows — e 
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Temperatures in Model Borles working tda 10 pounds pressure 
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To avoid supersaturation of the steam ıt must be separated as. . 
promptly as possible from the water, which it projeqs, more or 
less, into the steam space It ıs this which renders it so 1m- 


portant in practice to secure the most active circulation Pro- 


vision for this, whereby the water falls, whilst the steam sises, ~ 
~ - 


can be made - 

Uniformity of temperature of the boiler contents 1s of the 
utmost importance , and I was recently told by an abbe engineer, 
tonnected with the Midland Railway, that dbenuaequal expan- 
ston of the boiler plates m locomotives on getting up steam was 
not only disastrous m its consequencés, but zapossedle of pre~ 
vention Pursuing thermometric experiments, % found this not 


to be thé “case, and on a first trial of sut@ble gpparatus, I , 


obtained the following result — 


el Locomotive Bowler, showing Hottest Wate: abthe Bottom 
under 212° (October 24, 1891) 





o o |o 
Upper level abovæfire 80 80 ge 160 | r10 | x20 130 | 140| r350% 
Temperature below furnace 60i 65| 70| 76| 82| g9] 96] 107 A 
Upper level above fire 160 | 170 | 180 | 196] 196 | 198 | 199 | 204] 209 o 
Temperature below furnace 122 | 134 | 156 yi 200 | 204 | 206 | 208 | 209 
Upper level above fire s 2r2|2r2| — | — | — | — | = | — | 
‘Temperatuge below furnace ziroj ar22] — | = | — | — pe | Tat 





Lord Rayleigh s suggestion to use liquids of higher borfing- 
point than water, such as saline solutions, to get hotter steam 
whereby to raise the upper limit gf temperatue in a steam- 
engine, 1s not feasible Increased elasticity of steam or increased 
tension was long since shown by John Sharpe (‘‘ Annals ‘of 
Philosophy,” vol ı p 459, 1813) to be due to a corresponding 
increase in its density He painted out that at*212° the density 
of steam was 150 times greater than at 32°, and at 252° 1t was 
twice as @reat as at 212° Increasingethe density of the hquid 
does not helpeus, but liquids of lower boiling-point yield vapours 
of highe:@lensity than steam at equivalent temperatures An- 
hydrous ammonia vapour exerts a pressure of 4 atmospheres at 
32°, andits density 1s about o 2, whereas ag 120° F the pressure 
18 in round figures 285 pounds on he squage inch, and its density 
o 850 


e 
Proper ties of Saturated Steam as compared with Saturated 
(Anhyds ous) Ammonia Vapour 


. 




















Steam 7 Anhydrous ammonia 
Seale 
Pounds per T Weight of | Pounds per T Weight of 
are inch ems steam in square inch em- | vapour in 
“above the perature pounds per above@he perature pounds per 
atmosphere m cubic foot | atmosphere cubic foot 
= c I < R 
@ o o 
15 2498 | 07348 | 14 744 o 1o60 * 
30 273 9 10790 32 20 1639 
60 307 2 17493 57 607 40 2f28 
120 349 8 30503 113 7° 4096 
165 3728 | 40053 | 1647 go 5587 
. \ e 
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Regnault, Frost, F rrn, Tage, and others have shown that 
. the rate of expansiogef superheated steam ıs almost identical 
with that of Mf atd @ther permanent gas,.:f calculated næ too 
close to the temperatyre of ma%imum saturation In passing 
e steal? through pipes heated by the hot gases from the fuinace, 
~ the effect 1» not much, 1f any, better than using a trap to sepa- 
rate the water of cgndensgtion 
; Ft fs obvious that, for steam to pass from a boiler mto a super- 
heater, the lafter4an only be at the same pressure as the boiler, 
e © somewhat loWẹr, and the gasification tn transit is not 
e attended by tacreased density nor exalted tension, hence the 
faiture of Ordinary superheaters 
Practical enginetrs—makeis of high-pressure engines foi the 
; trade—discovered long since that compression of steam at the 
d of each stroke, or steam cushioning, notwithstandsng certam 
theoretical disadwantages, yielded an average efficiency greatly 
in excess of frfe dischafze of steam from the cyhnder In this 
a 7 Case superiatigg, of course, occurs, by compression, under cir- 
cumstances insuring exalted tension, hence the economy 
+ | Hook's law, “Ut tensio sic vis,” cannot be translated into ‘Ut 
* calor sic vis ” JOHN GAMGEE 
The Laboratory, 3 Church Street, Westminster, S W , 
è . February 23 
e 





*  Pomcares “ Thermodynamics ” 
. Ixvzar M Poincaré has not read my 1eview of his book with 
_ sufferent attention Otherwise he could hardly have written the 
„letter printed inf your last number 
The chief objections I made, taken in the 7 ewerse order of their 
iniportande? were . 
& The wérkeeefr too much a mere display of mathematical 
skill It soars above uch trifles as historical details, while 
overlooking in, great measure the experimental bases of the 
theory , and it Igayes absolutely unnoticed some of the most 1m- 
portaat branches of the subject 
(Thus, for stance, Sadi Carnot gets far less than hig ue, 
Rankine isenot alluded to, and neither Thermodynamic Motivy 
nor the Dissipation of Eneigy is even mentioned ! ] 
.2 It gives an altogether imperfect notion of the true founda- 
* tion for the reckoning of absolute temperature © 
3 It completely ignores the real (z e the statistical) basis of 
# the Second Law of Thermodynamics 
If these are what M Poincaré alludes to as “reproches 
- généraux, contre lesquels ma préface pyoteste suifisamment,” I 
gan only express genuine amazement that a Preface ghould be 
capable of having such powers, and envy the man who is able to 
wre one 
As to smaller matters —I didnot attack M Porncaré’s punter, 
I virtually said he was excusable under the cucumstances And 
as to the quite subsidiary question which M Poincaré seems to 
think I regard as the most important, I have only to say that I 
could scarcely be expected to know that the words “on wa pu 
jusqu’ic: constafer hexzstence des forces electromotrices, &c ,” 
imply, as M Poincare now virtufilly interprets them, ‘* One has 
not yet been able to assegu the origin of the slegromoure 
* forces, &c ” ° é GT 
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The Function,of a University 





Yer one more defnition—it 1s no part of the business of a 
+ Umversity to zeach, says Prof Fitzgerald in NATURE of Febru- 
ary 25(p 392) We have now the following defimtions of the 
function of a University@— 
a It should be a mere examming jody, eg the London 
>» University 
e 2 Itisa place for the cultivation of athletics, good breeding, 
and gentlemanly behaviogr 
3 Atthe University there should be taught classics, mathe- 
matics, and pure science” 
4 The Professors of the University should teach useful subjects 
hfe mechanical and electrical engineering, medicing, &e , as at 


Cambitdge A © 
5. The true function of the University is the teaching of 
» useles#learnmg _ 


6 Itis no part of the business of a University to teach 

Truly, a wide choice of definitions, and seeing that the 
teaching of applied science which has been developed ‘‘at 
schools, t@chmical colleges, by patent-mongers and the trade,” 
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e 
aided “‘ by a lot of savages,” bas been recently appropriated by 
the Unrversities, I have no doubt, when these degraded mortals 
have smmildrly gvorked out a system of t8aching applied hteMture, 
that a seventh definition of the function of a University will be 
acded hater on, viz — 7 
At the University, modern languages and®literatme ae 

studied in such a way as to be of the greatest value to the nation 
at large ° oe e 

As Prof Fitzgerald relegatés the teaching of things@seful to 
the class of pariahs mentioned above, perhaps he will,tell us 
whether he raises the study of mechgnical and electrical 
engineering to the lofty postion of uselessness, or whether he 
utterly condemns the appealdhat 1s now being widely made— 
made even to technical teachers—for aid in the establighment of 
engineering laboratories at a University which has recently 
thought that the West place to obtain an assistant was a London 
technical college, i 

He thinks that students, ‘‘1f they are so 1ll prepared that they 
have not acquued the art of learning, should gotoaCollege, 7 
and not to the University I presume, then, that they ought to go, 
for eaample, to the Colleges of Trinity or St John’s, but not to 
Cambridge , or to the Colleges of Balliol or Christ’s, but on 
no account to Oxford Perhaps this somewhat conflicting 
advice 1s the result of Prof Fitzgerald’s studying hterature ‘‘ for 
its own sake,” as contrasted with studying language for the 
sense it conveys Examples were recently given m a leader in 
one of the daily papers illustrating that the public utterances of 
some o$ the most promment advocates of the compulsory 
teaching of Greek conclusively proved that ıt was not to 
improve their English that they had studied the classics 

In the same lucid way Prof Fitzgerald adds ‘‘ The Bible 
produced very little effect until ıt was read in translations , and 
the dange: of a pagan revival, rf ancient literature were studied 
wichout the obstruction of anfficult languages, 1s the best reason 
for insisting on those languages in a Christian Univeisity ” 
Surely a man of his wide intellectual power cannot mean that 
the general reading of the Bible, which became possible after it 
was translated into modern languages, 1s to be deplored But 
nesther, on the other hand, can he mean that the incalculable 
benefit, that has resulted from the translation of the Bible into 
fhe vulgar tongue is an argument for the suppression of free 
translation On whichever horn of his own dilemma he decides 
to pose himself, I, at any rate, have no sympathy with the 
Raman Catholic dogma that good comes from making the 
knowledge of the truth diffcult of attamment by the world 
at large 

He chides me with forgetting the debt electrical science owes 
to ‘hose who studied it while useless Does the statement that 
one Volé%ends one Amfere—that 1s, one Coulomb per second— 
through one Ohm look as if the practical electrical engineer had 
forgotten the labours of Volta, of Ampere, of Coulomb, and of 
Ohm? Indeed, 1s not Prof Fitzgerald himself forgetting the 
deep debt of gratitude the theoretical study of electricity owes 
to its practical applicatians* The late Prof Fleeming Jenkin, 
a Professor at a University bear in mind, wrote in 1873 — “‘In 
England at the present,time ıt may almost be said that there are 
two sciences of electricity—one that 1s taught in ordinary text- 
books, and the other a sort of floating science known more or 
less perfectly to practical electricians A student might 
hage mastered Delarive’s large and valuable tieanse, and yet 
feel as if in an unknown coustiy and listening to an unknown 
tongue m the company of practical men It 1s also not a httle 
eurtous that the science known to the practical men was, so to 
speak, fa. more scientific than the science of the text-books ” 

While there are University Professors hhe ‘fhomson, Hertz, 
and Fitzgerald, what matters it whether we call them the 
teachers or ourselves the /earwers? When tife work they are 
now carrying on may be of tncalculable service to the practical 
mar ın the future, of what avail isit to discuss whether it 1s to- 
day useful or useless? For the labous of such men Ihave too 
profound a respect and admuation to ‘‘sneer” at what I hold to 
be tne true function of the University é 

But equally worthy of respect do I think ys the ‘eacher na 
school of engineering——that 1s, one who agns at presenting use- 
ful knowledge, and the methods for extending it, 1n such a form 
as to be most easily grasped by those who intend to devote thei» 
lives to engineering 

My friend Prof Fitzgerald and I are at any yate whdfly in 
accord on one important point urged in my 1ecent inaugural 
address, viz that 1t is the special function of the technical school 
togeach zseful knowledge ° W E Ayrrof 
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Sir R Bal's “ Catse ofgan Ice Age.” 


Some books appear under sttch authoritative sangtion that, 
apart altogether from their arguments and ther facts, they 
naturally mfluence opmion” This must be said of a book re- 
cently reviewed m your pages (January 28, p 289), amely, 
é‘ The Gause & an Ice Age,” by Sir Robert*Ball, the first of a 
series on modern science, eded by Sir John Lubbock 

The posit taken @s m this worke3s so much at issue with 
the view® of many promment geologists, and its general tend- 
ency seems so retrograde, that | am a little surprised it has not 
been adversely criticizgd ` 

I do not propose ın this letter to gnterinto the general question 
as to the astionomical causes of an lee Age, or whether an Ice Age 
can be shewn to be a consequence of a vai ying eccentricity, upon 
which Croll and others have spoken very emphatically I would 
rather limit myself to the particula: new facfor which Sir R 
Ball has added to the problem He clayns that he has shown, 
and I do not contest the matterin any way, that, ‘of the total 
amount of heat received from the sun on a hemisphere of the earth 
in the course of a year, 63 per cent 1s received during the sum- 
mer, and 37 per cent 1s received during the winter ” This law he 
claims as ‘‘ the fundamental truth which 1s the cardinal feature 
of his book, the one central feature by which ıt 1s to be 
judged ” Hus chief object, he says, ‘‘1s to emphasize the rela- 
tion of these figues to the astronomical theory, which will be 
entirely misunderstood unless the facts signified by these 
numbers are borne in mind ” 

What I wish to point out ts that, although I have Pead the 
book more than once, I cannot find how this law is in any way 
connected with the general conclusions of the book 

‘The cause of an Ice Age” must surely be something which 
is not always present and always equally efficient, but which 
works differently at different times, which, if operating at one 
time to produce an Ice Age, must either lose its effectiveness or 
be otherwise modified so as to permit of the existence of a 
temperate climate ac another time ` 

Su Robert Ball admits without doubt that the factor he relies 
upon, instead of being a variable one, is constant He says 
«©The datum in our system on which the distribution depends, 
1s the obliquity of the ecliptic”, and he goes on to say that, 
‘amid so much that 1s changeable m the planetary system, it 
1s fortunate that the obliquity of the ecliptic may for our present 
purpose be regarded as practically constant” (op czt, 87) 
He then goes on to compare the conditions which follow a 
small and a large eccentricity, and says ‘‘ Notwithstanding 
the wide difference between such a movement and that pre- 
viously considered ” (z e between movement in a very oblate and 
one in a more prolate ellipse), ‘it still 1emains true that 63 per 
cent of the sun’s heat 1s received by each hemisPhere in 
summer, leaving only 37 percent for the winter” (2d, 92) He 
again tells us that the figures 63 and 37 are independent 
both of the eccentricity of the orbit and of the position 
of the line of equinoxes, and that while the varying eccen 
tricity created a distinction between a possible winter of 
199 days and a summer of 166 days in one hemisphere, and 
the reversal of these same proportions ın the other, that in each 
case the figures 63 and 37 represent the proportional quan- 
tities of heat which that hemisphere receives in summer and 
winter respgctively” (2d, 99) Lastly, speaking of the same 
figures, he says ‘they derive their amportance from then c@n- 
stancy , they would remain the seme however the dimensions 
of éhe orbit be altered, however its eccentricity be altered, or in 


wuatever direction the plane of the earth’s equator may intersect 


the plane of the earth’s revolution around the sun” ‘‘ These 
aumbers are bot functions of but a single element, which 1s 
the obliquity of the ecliptic As this fluctuates but little, at 
least within the p@riods that are required for recent Ice Ages, 
the Rumbefs we have given are regaided as sensibly constant 
throughout every phase though which the earth’s orbit has 
passeg within Glacial times” (76 , 121) 

These statements are explicit enough, and they show that the 
factor upon which Sir R Ball relies 1s a constant factor, and 
bemg constant under all circumstances it cannot be the cause 
of an Ice Age °Whgteve: potency it bas ıs being exerted 
now as much as it would be then If ıt were an efficient 
cause of an Ice Age, we ought to be passing through one 
now ‘This argument seems to me to be complete and 
conclave, and, 1f so, I cannot see how Sir R Ball has 
dene anything” at all to solve the problem, for, putting this 
factor aside, we are remitted back to tha conditions present to 


® no. 1167, VOL 48] ° 
e . 


e % 


. 





| 


Croll and others, which have gbeen Ao pletely snown to be 
madequate to produce an Ice Age As Jem writing a big book 
in whach I am attackigg what I deem to by the &#ravagant and 
fantastic views of an influential¢school ef geologists 11t regard to 
the so-called Ice Age,,I naturally looked foryard tẹ Sir R 

Ball’s book with mterest, and have read ıt wath care, Wat I cannot 
see how it advances the solution of ¢he pwblem, or how its 
position can be maintained or 
Henry f. MowortH, 


House of Commons, February 13 ` 
e 


The University of London x 


Mx THISELTON-DYER, in his recent discussion of the 
London University question (p 392), makes oné stateme 
which seems to me open to criticism < 


« 


- 


The statement 1s that the Colleges of the English niversitees..., m 


have ‘ intrusted the business of sampling their goods to those 
who had nothing to do with their manufacture ” Of the m- 
ternal mechanism of the University of Oxford I know nothing > 
but I do know that ın Cambridge the tendency 1s, and has been 
for the last ten years, in the direction of the reconstruction of 
that “teacher-examine: system” which Mre ThiseltoneDyer 
believes to have been given upp The higher teaching in 
Cambridge ts falling more and more completely mto jhe hands 
of three classes of men, namely — 

(1) Professors, appointed by the University, and_imposed by 
the University upon the Colleges, so that in each College there 
1s at least one person who ıs a member of the body simply by 
vutue of his University office 
1g represented in every College by a University offices e . 

(2) University Readers and Lecturers, wlgegave systemafic 
instruction to all members of the Univeysity, without distinction 
of College As these men are on the one hand appomted by 
the Universyy, and are on the other hand, asa rufe, members of 
various Colleges, they establish a further bond S? uniqn between 
the Cglleges and the University 

Proliege Lecturers, who are now in the habit of throwing 
open their lectures to members of Colleges other than their own, 
and who are frequently members of the University Boards of 
Studies z 

In this way the higher teaching 1s being thrown*more and 
more completely nto the hands of men who are under the direct 
control of the University itself, and a study of the current 
Calendar shows that the task of exammingSstudents 1s intrusted. 
largely to these very mên Of the examiners for the various, 


* 


In this way at least one subject * 


Triposes (@f whom there are about eighty), at least fifty-sis—— 


belong to one of the three categories above mentioned Those 
examiners who are non-resident, or who are not engaged#in 
teaching, act as a rule in conjunction with colleagues who are 
actual teachers, so that there is no,single Tupos im which a 
student 1s not fairly certam to be “sampled” (to use Mr 
Thiselton-Dye1’s phrase) by a man who has had a great deal to 
do with his ‘‘ manufacture ” 

This 1s almost precisely thes‘ teacher-efamiter system” to 
which Mr Thiselton-Dyer refers , and the steady growth of this 
system ineCambridge ts a certain progf that it ıs not incom- 
patible with the development of the highest type of University 
in England W F R WELDON 

Umversity College, Londqp, February 27 - e 





The Aneroid in Hypsometry 


FROM a review under this title in NArurs of the 1rth ult. 
(p 339) 1: appears that Mr Whympe: has done good service to 
those who use the aneroid in measuring heights, by pointing out 
a very sellous source of grror in this instrument According fo 
the reviewer —‘' All who have had any experience in testing 
aneroids in the usual way, viz by subjecting them to gradually 
reduced pressures unde: the air-pump, amd comparing their read- 
ings with the concomitant indicationsgof the manometer, are 
aware that the variations of the two instruments with falling and 
then with incigasing pressures are by no means concordant , but 
it will be pr@bably new to most that, when the aneroid 1s allowed 
toiemain for some weeks under the reduced pressure, its mn-* 
dications continue falling, and to such an extent that its final 
gror in certain cases 1s five or six times as great as when tife ex- 
haustion was first completed On the other hand, aneroids that 
have been kept foi some weeks at a low pressure when restored 
to the ful? pressuie of the atmosphere take many weeksgo 1egam. 


w= birds’ most pressing requirements 
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their condition ef eq Ium The greatér part of the recovery 
takes place in tħê grst week,“ind a considerable pait im the 
course of the first dBy ” e 

Now I have }jttl8 dqubt that both thé want of accordance in 
théTeadings of the {nstrument with decreasing and then with 
increasing preSsure,gand the ‘‘after-working”’ mentioned above, 
are mainly, if nqZentirely, due to the imperfect elasticity of the 
corrugated disk that forms the cover of the exhausted chamber 
No metal 19 p&fectly elastic except with very minute stiesses, 
and, as a conseq&nce, when a metal is made to go through a 
complete stress cycle, there is always move or less lagging of 
sran béhind stress Again, there ıs with all metals more o1 less 
of ceme-lag, so that any alteration of stress does not produce ils 
full effect all at once Provided the temperature be kept con- 
tatit, and-the metal be not in any way disturbed, the time-lag 1s 
of such a naturg that for equal successive intervals of time the 
correspondnf changes of strain form a descending geometrical 


—~progressidh = With some metals, such as tempered steel, and 


with moderate stresses, the effects of imperfect elasticity are not 
of any material consequence With others, however, such as 
aluminium and zinc, and the alloys of the latter metal—namely, 
brass, German-siluer, &c—we meet with very appreciable 
devjations fiom the laws of perfect elasticity, even when the 
stesses used do not prodye any permanent deformation I 
understand that the corrugated cover is frequently made of an 
alloy sofhethmg lke German-silver, only softer If this be so, 
I can well believe, from my expeitence of this alloy, that grave 
errors might arise, and piobably have arisen, ın the determma- 
tidns of heights by the aneroid If such a thing be feasible, 
- I would suggest that the cover should be made of tempered 
steel. e HERBERT TOMLINSON 

ings College, Strand, February 19 . 





e 
e Sparrows and Crocuses 


THE time ofeyeai has arrived when we shall ‘ohce more be 
heafing ôf the ravages of sparrows on crocus blooms, and the 
theories advanced m order to account for this property for 
destruction on the part of the sparrow in suburban gardens and 
elsewhere One pet theory 1s that the sparrow has a fondness 
for yellow, and shows ıt by destroying crocuses of that colour 
Most unfortunately for the holders of suc? an opmion, the 
sparrow does not confine its attentions to yellow crocuses only, 
but attacks also the purple, white, &c, as any grower of 
crocuses can pioveé Undoubtedly the yellow suffer most, 

. probably because they are the firsteto appear, and meet the 
Moreover, the sparrows 
sometimes attack the flowers while still ın the sheath, and. before 
fis certan what colour they will be 

The object of the sparrow in destroying the flowers 1s simply 
to obtain szcczlent food at a time of year when such in the form. 
of larvee, &c , is scarce ° I have 1epeatedly watched the opera- 

«tion from my study wirdow at a distance of very few feet 
The stalk of the flower is bitten off by the bird some little 
distance below tlre flower itself The succulent stalk is then 
nibbled away until the flower falls to peces The reproductive 
parts, and especially the anthers are not attackgd, as some 
writers have asserted , but in consequence ofethe structure of 
the flower, they, lke the petals and sepals, often fala away owing 
to the close nibbling of the bird 

rimroses also suffer Early prfnioses are usually tte common 
yellow form, ergo, according to theory-makers, the same cause 
we at work Sot %, but not in the duection they would have 
us believe Here, again, I have distinctly seen the birds eating 
the flowei-stalk 

I had written you @le‘ter to the same effect as this about the 

cme time last year, but fiom some cause or othe: 1t was not 
forwarded I take this opportunity of possibly anticipating 
other letters on theesame subject, and of inducing theorists to 
carefully watch the modus operand: as I have done before rushing 
into print R McLACHLAN 

Lewisham, Februaty 26 





° 
A Possible Migunderstanding ® 
I HAVE seen a report that, im a recent number of the 4dtz 
dell Regra Academia delle Scienze di Torino, Prof Galileo 
Ferraris is credited with a statement which might mean that one 
of the formule which appearin a paper 1ead by me before the 
Physical Society of London, in May 1888, was derive | from a 
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paper by hım If thag be Mgnor Ferrarfs’s meaning, he 1° 
entirely mistaken My formule were obtained quite independ 
ently of Sagnor Ferias o of anyone else e 
° ghHoMa#H BLAKESLEY 
Royal Naval College, February 29 
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HERMANN KOPP 


HERMANN FRANZ MORITZ KOPP, % distin 

guished German chemist, and one of that band 
of literary and scientificeworkeis weich, five-and-twenty 
years ago, made Heidelferg celebrated as a centie ot 
mtellectual activity, passed away from the scene of his 
labours on February 20, ın the seventy-fifth year of his 
age He had een in failing health for some time past, 
and although his jecuperative power at times seemed 
wonderful, his fiends were not wholly unprepared for 
his decease 

Born October 30, 1817, at Hanau, where his father 
Johann Heinrich Kopp, practised as a physician, Hermann 
Kopp received his school traming at the Gymnasium of 
his native town, and thence passed to the Universities of 
Heidetberg and Marburg with the object of studying the 
natural sciences, and more particularly chemistry The 
special bent of bis mind towards chemistry would seem 
to hate been given by his father The elder Kopp occa 
sionally busied himself with eaperimental chemistry, and 
Leonhard’s Taschenbuch and Gehlen’s Journal contain 
papers by him on mineral analyses and on investigations 
relating to physiological chemical products 

In 1839, Hermann Kopp joined Liebig at Giessen, 
drawn thither by the extraordinary mfluence which has 
made the little laboratory on the banks of the Lahn for 
ever famous in the history of chemical science For 
nearly a quarter of a century Kopp found in Giessen 
full scope for his scientific and literary activity In 1841 
he became a grrvat-docent ın the University, two years 
later he was made an extraordinary professor, and in 
1853 he became oidinary professor In 1864 he was 
called to Heidelberg, wheie he remained until his death, 
occupying himself latterly with lectures on the history of 
chemistry, and on chemical crystallography 

At the very outset of his career as an investigator 
Kopp seems to have devoted himself to that field of 
inquiry ım which his chief distinction as an original 
worker was won, viz physical chemistry One of his 
earhest papers—“ Ueber dye Vorausbestimmung des 
specifischen Gewichts eimiger Klassen chemischer 
Verbindungen,” published in Pogeendorf’s Annalen m 
the year he went to, Giessen—deals with the conception 
of specific volume, which he here introduces for the first 
time During tha ensuing five-and-twenty years, so far 
as laboratory work was concerned, he was almost en- 
tirely occupied in attempting to tiace experimentally 
the connection between the physical piopeties of sub- 
“tances and their chemical natwe We owe to Kopp, 
im fact, all our broad fdndamertal geneializations çon- 
cerning the connection between the molecular weights, 
relative densities, boiling-points, and specific heats of 
substances, and on the relations of crystalline form and 
chemical constitution to specific volume For work of 
this kind Kopp was eminently well fitted To 1emark- 
able manipulative dexterity and great mgentuty—Mmuch 
of which, as in the case of Wollaston, was spent in satıs- 
fying a certain fastidiousness for simplicity of appmatus 
and experimental method—was joined the most scrupu- 
lous sense of accuracy and illimitable patience As proof 
of his accuracy, ıt may be stated that, although manv 
observers have had occasion, from €ime to time, to review 
his work on the thermal expansion of liquids—and on a 
far more ambitious scale, and with more refined apparatus, 
than was possible half a century ago—his dete:mieations 
have been practically anchallenged, and 1e®ain their place 
among the best aggertained constants of their kind a 
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Kopp’s scientific papers @ealimtg with his laboratory 
labours mainly appeared inPoggendorf?’s Angalen der 
Physhe und Chame, ahd latterly in Leebig’s Annalen 
der Chemze One or two of his,contiibutions appeared 
in the Phzlosgphzcal Magazine, and the Chemical Society 
fublishéd his elaborate memoir on the specific heats of 


compound spbstancgs, in Which hg sought to develop and 
extend Naumann’s law But, compared with those of his 


contemporaries, Liebig and Wohler, his papers are com- 
paratively few in number This ıs largely accounted for 
by the very characfer of his ihvestigations His com- 
munications were, for the most part, records of measure- 
ment, often troublesome and tedious in them nature, and 
followed by long and wearisome calculations, and in 
many cases the substances with which hê experimented 
could only be prepared in a stateeof purity by long- 
contmued operations It 1s only those who have engaged 
in work of this kind that can properly appreciate the 
amount of labour thus involved The nature of the 
relations which he strove to elucidate necessitated the de- 
termination of the paiticular physical constants of some 
scores of substances , indeed, to Kopp, their number was 
only hmıted by the extent of his knowledge of the exist- 
ence of then isomerides and homologues Much of this 
work was necessarily of a pioneer character It stands, in 
fact, to our later knowledge much in the same fay as 
does the work of Boyle, Mariotte, and Gay-Lussac to the 
fuller development of the gaseous laws which we have 
witnessed during the past few years Kopp, indeed, was 
among the earliest to venture into a province of which 
he actually was the first to recognize the exceeding frut- 
fulness Its soil, however, ıs not of that nature which, 
tickled with a hoe, laughs with a harvest , itis only with 
much tillage and patient toil—the conjoint work of phy- 
sicists and chemists—that ıt can be made to yield its 
riches It 1s, however, by such work that the supreme 


secret—the true nature of the form of force with which J 


the chemist 1s mainly concerned, the 1eal nature of 
echemical affinity—will be revealed 

Kopp ıs known to the hterary world mainly by his 
great wok on the “History of Chemistry” (Bruns- 
wick, 1843-47, 4 vols) The amount of labour and 1e- 
search involved in the preparation of this work was 
simply stupendous It is not many men of twenty-five 
who would have either the skill or the patience ta@attack 
the mass of literature which embalms the chemical lore 
of the ancient peoples of the East, or who would devote 
years to extracting what there 1s of science or philosophy 
from the jargon of the alchemists, or the mystical writings 
of the Rosicrucians It is hardly to be wondered at 
that nearly every subsequent writer on the history of 
chemistry has been content to take his facts from Kopp 
their works, so far as they relate to the early history of 
the science, are based, and, for the most part, avowedly 
so, on his tesearches From time to time Kopp pub- 
lished supplementary volumes gn the same subject fn 
1849-75 appeared his “ Beitrage zur Geschichte der 
Chemie” (Brunswick, thiee parts), in 1871-73 the 
“Entwicklung der Chemie in neuerer Zeit”, and, in 
1886, “Die Afchemie in alterer und neuerer Zeit” 
(Heidelberg, 2 vols) In 1849 appeared his “ E:nleitung 
in die KrystalloB$raphie” (Brunswick, 2nd ed, 1862), 
and fh conjunction with his Giessen colleagues, Buff and 
Zamminei, he published his “Lebrbuch der physikal 
und #heoretischen Chemie” (Brunswick, 1857, 2nded, 
1863), which constitutes a portion of the well-known 
Grahiam-Otto’s “Lehrbuch der Chemie,” one of the 
standaid text-books in Germany and Austra 

In 1848, Kopp jow€d Liebig in the production of the 
Jqhresbericht uber dire Fortschritte der Chemte, which he 
continued to edit, latterly with Heinrich Will, down to 
1862 ®In 1851 he became the acting editor of the 47- 
nélen der Chénue, and although, with increasing years 


and fuiling health, he was obliged toerelinquish the re- 
e 
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sponsible management: he atau &he last to take a 
lively interest ın the fortunes of the peMfodica, : 
Kopp’s services to*chemical scienge Yere recognized by 
our own Chemical Society as far back®as 1849, and, vith 
the exceptions of Bun$en, who 1s the Qoyexof the Forty, 
and who celebrates his jubilee as agForeygn Member this 
year, and of Fresenius, who was elected in 1844, he wes ‘ 
the oldest Foreign Member of the SocietyW Hè was made 
an honorary member of the German Chafnical Society in 
1869, and n 1888 he was elected a Foreign® Member of 
the Royal Society R a 
Kopp was a good linguist and an omnivorous reader, 
not only of matters scientific, but also of history and cong 
temporary politics He was remarkably catholic m his 
tastes and wide in his sympathies, Indeed, no man 


. 


. 


could be further removed than he ın this respect from * 


the conventional idea of the German professor Hewas 


a constant reader of NATURE, and hence was well in- , 


formed of the march of events, scientific and educational, 
in this country The wnter of this notice, who counts it 
a great privilege to be able to number Immself among 
his pupils, when visiting him im Heidelberg last spring 
was astonished to find how fully and accurately ghe had 
grasped the details and bearings of the projected scheme 
for the new University in London, as it was at 
that time understood He was much interested, teo, 


in the great experiment which the County Councils have , 


undertaken in relation to secondary educatiop, but of 
the result of that experiment in its present foym he ex- 
pressed himself as not very hopeful * HIS eXtraordinaty 


range of information, his wonderful retentive memory, » 


his genial:ty, his keen sense of humour, Sus fund of ° 


anecdote, ‘and exceptional conversational* Sowegs, made 
him gne of the most delightful of companions Even in 
the- pages of the /ahresbericht, the evidences of Kopp’s 
humour are to be found In abstracting the well-known 
paper by Playfair and Joule on the Specific Volume of 
Hydrated Saltse he is constrained to remark — , 

“Die Verfasser dieser Abhandlung sind anerkannte 
Forscher, aber das hebt die Unbegrerflichke:t nicht auf, 
dass in dem phosphorsauien Natrong welches wir vor 
uns sehen, es nur das Wasser sein soll, welches den Raum , 
erfullt, esther aced nor base occupy space 
Zauberei kommen die letztern erst bei cem Erhitzen 
raumlich zum Vorschein —Saure und Basis nehmen hér 
kemen Raum ein, wel die Annahme, das Wasser sei 
hier mit dem spec Volum des Eses vorhanden, gemacht 
worden ist, und nach ihr fur Saure und Basis Nichts 
ubng bleibt Jene Katze wurde von threm Herrn vermisst; 
obgleich er sie unter Handen hielt, wee/ er die Annahme 
gemacht hatte, sie habe das Fleisch gefressen An diese 
merkwurdige Begebenheit wird man serr oft m den 
Naturwissensghaften ermnert Et Mann supponute, 
seine Katæ habe Fleisch gefressen , er wog sie, und da 
sie grade so viel wog als das abhanden gekommpene 
Fleisch, *sagte er verwundert ‘hier igt mein Fleisch, 
wo bleibt meine Katze ??” ° 

As Mr Oscar Wilde has just remufded us, we are fàr 
too serious nowadays, our JahresbePichte, Berichte, and 
Chemical Society Journals have grown to be fat, unwieldy 
tomes, and the printers’ bills grow steadily year by year , 
otherwise some of usewould not be greatly shocked t6 
find our scientific reading occasionally lightened a little 
inthis way For it was the saying of an ancient sage 
that humour 1s the only test of gravity, and gravity, of 
humour . 

By no one will Kopp’s departure be more keenly felt 
than by Bupen, his friend and colleague for more tharf 
a quarter of a century TRe strollegs along the Anlage 
will miss the quaint httle figure on its way to the daily 
vysit to the old veteran, who, rich in honour and in yéars, 
is now the last of that famous triumvirate—Bunsen, 
Kirchhoff, and Kopp—the memory of whose services the 
world will not willingly let die, T E TH@RPE 
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» Up Notes 
THE annual sow of the Royal Softy ıs to be held on 
Wetifesday, May 4 “There will be a ladies’ conversazione later 
1n the season e 
ma Qy Monday MP Balffur announced that the draft charter of 
the * Creshamel: versity would be remitted for reconsideration , 
and. premised toNate a statement on the subject this evening 
© The proposalo refer the charter back to the Privy Council has 
cafised much dissatisfaction The only reasonable course 1s to 
refer it to a Committee, on which educationalists and teachers 
all the faculties shall be strongly represented 


Ar the ordmary meeting of the Royal Meteorological 
~ Society, ta be held at $5 Great George Street, Westminster, on 
Wednesday, thè 16th instant, at 7 pm, the President, Dr C 
, Theodore Wiliams, will deliver an address on “The Value of 
Meteorological Instruments in the selection of Health Resorts,” 

which will be wlustrated by a number of lantern slides The 
meeting will be®adjourned at 8 30 pm , im order to afford the 
Fellows and their frends an® opportunity of mspecting the Ex- 
hibition ®f instruments, charts, maps and photographs relating 
to climatology, and of such new instruments as have been 
invented or first constructed since the last Exhibition The 
Exhibition will be open fiom Tuesday, the 15th instant, to 
= Friday, the 18th 
STILL “Dpthers new chemical laboratory in Germany We 
hér that Prof Emil “Fischer, at Wurzburg, is now to have a 
new laboratory at a cost of 600,000 marks Prof Victor 
Meyer’s new laQoyatory at Heidelberg 1s to be ready on May 1 


WE regfet to have to record the death of Sir John rae the 
emiment eggmeer He died on March 2 at the age of seventy- 
sia. He was President of the Institution of Civil Engineers in 
1889 and 1890 


In conttection with the International Congresses of Zoology 
and Prelustoric Archeology, which will be held this summer at 
Moscow, an exhibitipn of acclimatization will be opened at the 
end of June It will contain specimeng of all plants acclimatized 
sean Russia . 

THE office of Supermtendent General of Education for Cape 
Colony, 1endered vacant by the retirement of Sir Langham Dale, 
has now been filled, Dı Thomas Muir, of the High School of 
Glasgow, to whom ıt wa’ offered some time ago, having de- 
fimtely accepted the appointment The Glasgow Heald speaks 
of Dr Mwrs departure as ‘fa distinct loss to education and 
science in Scdtland ” Some years ago the Royal Society of 
Edinburgh awarded to him the Keith Medal for hus, contribu- 
tions to mathematics ® 

AN important memorial will shortly be broughtøbefore the 
Board of the Faculty of Natural Sgence, Oxford, by the Council 
of the Association for the Improvement of Geometrical reaching 

Tteretates to what the Council regaid as a serious defect m the 

Oxford Pass Examinateon papers in geometry These generally 

consist entirely of propositions enunciated without any vailation 

from the ordinary tex® of Euclid, and scarcely any attempt 1s 
rade to discover whether a student’s agswers are other than the 
outcome of a mere effort of memory The Council are of 
opimion that such papers have the effect of a direct incentive to 
unintelligent teaching, and respectfully ask for the introduction 
of simple exercises anf of simple questions on the book-work 
get in order to promote the rational study of geometry 

“,® Tue relics of the explorers Jahn and Sebastıa Cabot, pre- 

* served at Butstol, are to be sent to the Chicago Exhibition It 1s 

expetted that they will attract much attention 

In the electricity building at the Chicago Exhibition thera 
will be no fewer than 40,000 panes of glass This bualding will 
be espechlly conspicuous at night, as, owing to its extensive glass 
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surface, the brilancy of {ts ettetrical exhibit will be a 
visible from the outside 


Last Saturday Prof Roberts- een delfvered one of the 
series bf lectures now bethg given at the South Kensington 
Museum for the furpose of extending she kndwledg® of the 
science and art collections and of makipg them gnore gener- 
ally useful, taking as his "subject art metal-work, Hg pomted 
out that, as a metallurgist, he could only claim authority, to deal 
with the materials employed for art metalgwork Setting aside 
wrought iron, the most 1mpowant of these were alloys, especially 
those of the copper-tin serie (the bionzes), and those of the 
coppei-zine series (the brasses). When the elder Plihy wrote 
in the first half of the first century of our era, and described the 
nature of the early metallurgy, industrial art in brouze was 
really far advanced The artist, however, had in point of-skill 
left the metallurgist far behind Referring to the presence of 
lead in bronze as giving to the metal a beautiful velvety atına 
by atmospheric exposure, Prof Roberts-Austen said that there 
was little use m attempting to compose a bionze with a view to 
enable it to acquire a parna in the London atmosphere He 
took as an instance one of our last erected monuments, the 
equestrian statue of Lord Napier of Magdala opposite the 
Guardsé Memorial in Waterloo Place A few weeks ago the 
patina had begun to form, and iridescent tints played over the 
features, while unsightly rain stams ran down his horse, now 
the layer was thickening, and a gray-brown tint deepening, but 
there was no velvety-brown oxide, or rich green and blue car- 
bonate The soldier, field-glass in hand, was sternly looking 
away from the Atheneum and the learned Societies, as 1f con- 
scious that, in the present state of the London atmosphere, he 
was beyond the aid of science, for science had clearly stated 
that so long as bituminous coal was burnt in open fire-places 
London must be smoky, and man and horse would soun be 
“covered with a black pall of soot and sulphide of copper, such 
as now enshrouded the unfortunate occupants of the adjoinmg 
pedestals 

THE Royal Society of New South Wales offers its medal and 
425 for the best communication (provided it be of sufficient 
merit) containing the results of original iesearch or observation 
upon each of the following subjects —To be sent in not later 
than May 1, 1892 on the iron ore deposits of New South 
Wales, on the effect which settlement in Australia has pro- 
duced upon indigenous vegetation, especially the depasturing of 
sheep and cattle , on the coals and coal measures of Austraha 
To be sent ın not later than May 1, 1893 upon the weapons, 
utensils, and manufactures of the aborigines of Australia and 
Tasmania , on the effect of the Austialian climate upon the physi- 
cal development of the Australian-born population, on the injuries 
occasioned by insect pests upon introduced trees [Po beseut in 
not later than May 1, 1894 on the timbers of New South 
Wales, with special referende to their fitness for use m con- 
struction, manufactures, and other similar purposes, on the 
raised sea-beaches and kitchen middens on the coast of New 
South Wales , on the aboriginal rock carvings“and paimtings in 
New South Wales The competition ıs not confined to mem- 
bers of the Society, nor to residents in Australia, but, 1s opgn to 
all without any restriction whatever, excepting that a prize will 
not be awarded to a member of the Council for the time being i 
neither will an award be made for a mere compilation, however 
meritorious nits way The communication, to be succesgful, 
must be either wholly or ın part the result af original observa- 
tion or research on the part of the contriBator The successful 
papers will be published ın the Society’s annual volume Fifty 
reprint copies will be furnished to the author free of expense 

A PRIZE 1s offered by Schnyder von Wartense@'s Foundation, 
Zuuch, for the solution of the following problems in the domain 
‘* As the numbers which 1epresent the atomic heats of 
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the elements still show very egnsiderable divergences, the re- 
searches conducted by Prof H F Weber on bogon; silex, and 
carbon, regarding the depehdence of the specific heats upon the 
temperature, gre to be extended to several other elefnents, 
prepared as pure as possible, and also to combinations or alloys 
of them Tgrther, the densities ang the thermic coefficients 
of expangon of the substances investigated aie to be ascertained 
as carefylly as possible” The following are the conditions 
the treatises handedgin by competitors may be in German, 
French, or English, and must be sent in by September 30, 1894 
The exammation of the treatises will be intiusted to a Committee 
consisting’ of the following gentlemen Prof Pernet, Zunch, 
Prof A Hantzsch, Zurich, Prof © Dorf, Halle-on-the- 
Saale, Prof J Wishcenus, Leipzig, Prof E Schar, Zurich, 
as member of the Committee offering the prizes The Prize 
Committee 1s empowered to award a first prize of two thousand 
francs, and minor prizes at its discietion to the amount of one 
thousand francs The work to which the first prize is awarded 
1s to be the piopeity of Schnyder von Wartensee’s Foundation, 
and arrangements will be made with the author 1egarding its 
publication Every treatise sent in must have a motto an the 
title-page, and be accompanted with a sealed envelope bearing 
the same motto outside and containing the author’s name The 
treatises are to be sent to the following address ‘‘An das 
Praesidium des Conventes der Stadtbibliothek, Zurich (betreffend 
Preisaufgabe der Stiftung von Schnyder von Wartensee fur das 
Jahr 1894) ” 


AT the meeting, on February 17, of the Russian Geographical 
Society, the Constantine Medal was awarded to M V Pyevtsoff 
for his work of exploration ın Central Asia, especially during 
the last Tibet expedition The Count Lutke Medal was 
awarded to A I Vilkitsky for his measurements of penculum 
oscillations in Russia A newly established prize, cansist- 
ang of the interest on a sum collected by public subscription 

eafter the death of Prjevalsky, was granted to G E Grum- 
Grzimailo for his researches ın Central Asia in 1889-90, and 
large silver medals, also associated with Pryevalsky’s name, 
weie awarded to the companions of lus expeditions, V I 
Soborovsky and P K Kozloff, to the geologist of the 
last Tibet expedition, K I “Bogdanovitch, for his geological 
work in Central Asia, and toM E Grum-Grzimailo far the 
surveys he made in company with his brotherin the Pamir The 
great Gold Medal of the Society was awarded by the Section of 
Ethnography to A N Pypin, for his “History of Russian 
Ethnography,” and by the Section wf Statistics to A A 
Kaufmann for his researches on the economical conditians of 
the peasants and indigenes im the Ishıð and Tura districts of 
West Siberia Four small gold medals and seventeen silver 
ones were awarded for works of Jess importance 


AT the same meeting the yearly ieport of the Society Was 
reagl, and we learn from it that the Expedition which has been 


sent out for the exploration of the Chinese province Sy chuang, e 


and the territory on the slopes of the Tibet plateau, will soon 
start from Pekmg” The leader of the Expedition, the zoalogist 
M V Berezovsky,is already in Peking, preparing to start on 
his jeurneye N F Katanoff is hard at work collecting ethno- 
graphical materials in Mongola. K P Sternberg continued 
his pandulum observations in South Russia and Crimea; and 
A E Radd continued to investigate the magnetic anomalies 
about Byelgorod, in Kursk L I Lutughmn has made geo- 
logical explorations and levellings on the watershed between the 
Volga and the Northe!{ Dvia , while the Ministry of the Navy 
has continued this year the exploration of the Black Sea. In 
the department of ethnography, the report mentions the work 
RE Romgnoff ın White Russia, and MM G E Veres- 
chaghin and Shilkoff among the Votyaks The East Siberian 











useful work Prof Korzynski has expla the Amur i@gion, 
with @pecial refe.enceto the advantages it fers fbr culture and 
colonization V A Obrutcheff’contunuedefne ‘exploration wéthe 
Olekma and Vitim highfands , MM Vadriptseff,* Klegnéntz, and . 
Levin took partin Prof Račloff s expeditigy to the valley ol gme 
the Orkhon ın Mongola , and Di Kiınloff contynued his g ats 

of Mongolian medicine The Museum at iil been en- 
larged, and further emuched sy new collecti®ns „The publica- 
tions of the Society included the work of the Novaya Zemlya 
Polar Station , the ornithology of North-west Mongolia, by MM 
Berezovsky and Bianchi , several volumes of Memoirs , and the 
Bulletin (Zzvestra) The new monthly periodical, met corologic® ey 
Vyesimk, and the “ Living Antiquity” (Frvaye ptarına) have 
been issued regularly dung the past year e.’ ihe 


We are glad to be able to ~epart an advance in the Meteoro- 
logical Service of Roumania For some years the official 
publication of that country has been limited to the yearly 
volume contaming the observations foi Bycharest from 
January 1 last, however, the Meterwological Institute has begun 
the issue of a monthly bulle in containing obseivatigns taken 
three times daily at Soulina, Bucharest, and Sinaia, 6 feet, 269 
feet, and 2821 feet above the sea, respectively The various 
weather phenomena are represented by the symbpls adupted for 
international meteorological publications : 


. 


eTHE Danish Meteorologica! Institute and the Deutsche See- 
waite, conjomntly, have recently issued daly synoptic weater 
charts, for the North Atlantic Ocean and adjacent continents, ; 
e 

for the yea, ending Novembe: 1887, completing, the series from 
September 1873, with the exception of the following dates 
Decewtber 1876 to November 1880, being the period which 
elapsed from the death of Captam N Hoffmeyer, *who com- 
menced the work, to its 1esumption by the two above-named 
institutions, ang September 1832 to August 1883, being the * 
period for which the Meteorological Office published its elaborate 
synchronous charts fo. the same area For three years ending 
November 1886, the Deutsche Seewarte hæ published a separate 
text explanatory of the gemeral conditions of weather for the area, 
embraced By the charts, and showing the effect of the conditions 
upon the navigation of vessels, together with charts, selecyd 
for various periods of special nterest, showing the position and 
movements of barometrical maxıma and minima The work 
furnishes the best possible materials for studying the connection 
between the weather of the Atlantic and that of our islands = * 


OBSERVATIONS of air-pressure during ae total solar eclipse 
reveal an influence of the latter phenomenon on the former 
In a recemt number of the Amnalen ger Hydrographie, Herr 
Steen studies the eclipse of August 29, 1886, in this respect, 
using the records (at intervals of a quarter of an hour) of four- 
teen Nowvegian ships between Panama and Madagascér, of 
which four were in the zone of tosality, and at least four others 
quite close to ıt Having first elimmnatél the daily period® of 
air-pressure, he gioups the observations Sf the ships, and forms 
means, and he finds both these and the individual records 
reveal two maxima of air pressure, separated bya minimum In 
the totality zone the fir$t maximum is 35m, and the second 
2h 15m, after the middle of the eclipseg in the partial zone, 
the first 1s 25m before, and the seapnd th 4om after, the 
middle This double wave, Herr Steeg explains thus During 
a solar eclipse, day 1s changed to night for a short time, and 
the transition®is much like tne ordinary change from day fo | 
night in the hopies, where thé twilight 1g but short There the 
curve of air-pressure has regulary a maximum about Jopm, 
some time afte: sunset, and a mmimum about 4 a m , sRortly 
before sunrise , while a second maximum appears about Io a m 
It 1s natugal a total solar eclipse should act similarly The dis- 


. 


branwh of the Society has accomplished, as usual, a good deal gf | placement of the “ epochs ” of the air-pressure wave in Phe partial 
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* gone as,compared withhe zone of totality 1s more difficult to | publication, to be called Brmesh SPuseum Phycological Alemorrs, 
account for _ os T A edited by Ms. George Murray ™ will be devoted exclusively 
~ T sf” Spithsopaà tution has punte d a capital study of to orginal algoMgical papers, the records of resgarch carne@ on 


the puma or@Americanglion (Felts concolor® of Linnæus), by Mr 
tire cay + The @uthorenotes that the puma possesses in a 
remarkable degreqthe power of adapting himself to vared su- 
roundings The Na endures severe cold during the winter m 
ethe Adirondacl»Mouhtains and other parts of the northern frontier 
of the Umifed "States, and tracks Ins prey in the snow He us 
equally at home in*the hot swamps and canebrakes along the 

' __xiver-courses of the Southern States In South America he in- 
nabits the treeless, grass covered pampas as well as the forests 

y In the Rocky*Mountaigs, as Mr True 1s informed by Mr 
\ Wiliam T Horpaday, he ascends to the high altitudes in which 
the mountain sheep are found Mr Livingston Stone saw tracks 

,” of the puma. on the summit of Mount Persephone in California, 
at an elevation of 3000 feet Similarly, Darwin states that he 
saw the footprints of the puma on the Cordillera of Central Chih, 
at an elevation of at least 10,000 feet According to Tschudi, 


the puma js found in Peru in the highest forests and even to 
the snow-line 


Ix his Report on the Royal Botanic Gardens, Trinidad, for 
„1890, just issued, Mr J H Hat, the Supermtendent, says 
“that, while on a journey to St Vincent, in August 1890, he 
discovered $ a, form of gm aigida, Mill, previously unknown 
to*West Indian ffs ° It produces a useful fibre, but appears 
„to be too short m the le®f to rival the variety known as Agave 

: "pagoda var seSalana, of Perrme The same species has also 
a. since beenefound “in Barbados, and identified with ‘the above 
“Waith nothing,” says Mr Hart, ‘ıs it more easy to mgke a 
mistake than the various species of Agave, and special care 
should be taken by growers for economical puiposes to have 
se ther plant identified by competent persons, before expending 
large sums on cultivation As an instance, I may mention that 
the Ceratoe of Jamaica was for long years popularly supposed 
to be no othe: than ghe Tropical Ameiican Agave americana, 
unt an exammation was made into gts chatacteristics by Mr 
D Morris when that gentleman was resident in Jamaica The 
sane thing occurred in Trinidad The Langue Bauf of the 
Bocas Jslands was for many years supposed to be Agave viuipara, 
Linn , but a plant sent to Kew from these Gardens proves it to 
be the Mexican Agave pdlyacantha, Haw A plant from St 
Lucia, recently received, shows characteristic pomts differing 
from any of the above, though popularly supposed to be iden- 
tical with ow “Bocas Island piant, and it may be found that 
several unknown Agaves exist ın the West Indies that have been 
pasged over by botanist® from their similarity of grôwth to the 
commonly known forms of the larger islands and mginland,.” 


` 


AÑ excellent series of ‘“Mugeum Hand- -books ’™% 1s being 
issued by the Manchestes Museum, Owens College A 
‘*General Guide td the Contents of the Museum” has been 
prepared by Mı W*E Hoyle, Keeper of the Museum, ana 
Prof. Milnes Marshall has drawn up an ‘‘ Outline Classification 


Embryological Models ” 

We have ieceivél the tenth Annual Report of the U S 
Geological Survey to tl Secretary of the Interior, 1888 -89, by 
Mr J W Powell, Dwecto: It ıs divided into two parts, the 
first relating to geology, the second to irrigation 


`F Messrs GAUTHIER-VILLARS have publisheg a work en- 
titled ‘*Lecons de @hime,” by Henri Gautier and Georges 
Cherpy Jt 1s intended mainly for the use of students of 
special mathematics ° 


WE leman fiom the Journal of Botany that the first part will 
shortly®be issued by Messrs Dulau and Co of a new botanical 
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in the Cayptogamıc laboratorysof the British Museum ın Cromwell 
Road, and 1s intended to be issued at about half-yeaaly intervals 


The first part will be lustiated by eight plates, and will contain, ° 


among other articles, the déscrjption of æ mew orde®of Marine 
° 


DR BarLLos’s “ Dictionnaye de Botanigue,” the publitation 
of which was commenced in 1869, 1s now completed 


A NEW acid, ciicomoeal pitta; possessing the composition 
HaCra(SO4)a 18 degeribed by M Recoura in the current numbef 
of the Comptes sendus A short time ago the same chemist 
obteined a remarkablé isomeric form of chromic sulphate 
Cr,(SO4)g, which exhibited neither the reactions of a sulphate 
nor of a salt of chromium For instance, its solution ynelded 
no precipitate of barium sulphate with barum chloride This 
isomeric form of chromic sulphate 15 found to combine directly 
with one equivalent of sulphuric acid or of a metallic sulphate to 
produce the new acid, or a salt of ıt Thus, when a solution 
of z ne sulphate 1s mixed with a solution of the 1someric sulphate 
of chroguum m equivalent molecular proportion, zinc chromo- 
sulphate 1s formed, ZnCr.(SO,), The solution of this zinc salt 
so obtained gives none of the reactions of sulphuiue acid, nor 
does it yield those of chromic acid, but ıt exhibits the usual 
reactions of zinc salts, hence ıt must be a zmc salt of a specific 
acic, chromosulphuric When the solutions of the new acid and 
its salts are allowed to stand, they gradually decompose, and 
barrum chloride commences to precipitate barium sulphate, hence 
they appear not to be very stable, but to decompose slowly into a 
mixture of ordinary chromic sulphate and sulphuric acid or the 
metallic sulphate Boiling brings about the decomposition at 
eonce ‘The acid itself has been obtained in the solid state, 
combined with eleven molecules of water , 1t 1s a gieen powder, 
which 1s very hygroscopic, and rapidly deliquesces in moist air 
but 1s quite permanent ın a dry atmosphere Tts solution pos- 
sesses a brillant green colour when freshly prepared, Dut, upon 
starding, changes to blue, and, after a few days, passes com- 
pletely into a violet-coloured solution of ordinary chromic sul- 
phate mexed with free sulphuric acid The potassium salt has 
also been obtamed in the solid state, combined with fom mole- 
cules of wate1, as a green powder whose dilute solution yields 
no precipitate with barium chloride, but at once gives the usual 
potassium precipitates with platmic chloride and picric acid 
This salt also appears to be formed when chrome alum 1s de- 
hydrated first for some time at 90°, and finally at rro” The 
sodium and ammonium salts have likewise been obtained, and 
are found to resemble the potassium salt closely in their nature 


and properties ° 


THE additions to the Zoolegical Society's Gardens during tne 


past week include two Silvei-backed Foxes (Canis chama), wo 
Leopard Tortoises (Testudo pardaits) from South Afnea, pre- 


| sen:ed by Mr C Holmes, a Vulpine Phalapger (Phatangista 
gf the Animal Kingdom,” and a “' Desciiptiye Catalogue of the | vuitena 8 )fiom Australia, “presented by Mr W J C P Macey, 


a Ring-tailed Coat: (VWasua rufa) from Seuth America, pre- 
sented by Miss M Tew, a Fallow Deer (Dama Yulgar%s 9), 
British, presented by Mis Edith Hilder, a Milky Eagle Owl 
{Bubo lacteus) fiom Mashonaland, South Africa, presented by 
Mr. E A Maund, four Hening Gulls (Lares argentatus), a 
Lesser Black-backed Gull (Zares fetsezts), two Black-h@aded 
Gulls (Larus ridibundus), a Jackday (Corvus monedula), a 
Tawny Owl (Sys nium aluco), British, an Orange-cheeked Max- 
bill (Zst eda melpoda) from South Africa, two Hooded Finches 
(Spermestes cucullata) from West Africa, an Indian Syver-bill 
(Auma malabariea) from India, twelve Barbafy Turtle Deves 


(Turtusi 22501 115) frem North Africa, presented by Mrs Kate 
e - 


e° Hairy-rumæd Agoutgs,(Dasyprocta prymnolopha) from Guana, 


© 
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Taylor, a Shafp-nosed Crotedilee(Crocodelus acutus) from 
Havana, presented by Mr eAzthur Morns, a Chimpanzee 
(AnMiropoprthecug a te å) from West fefrica, a Bison 
(Bison ameruanus $) trom Noh America, an Agaconda 
(Eunectes myginus) from South America, deposited, a Brazi- 
*han Tapır (Tapirus Amersegnus 9) from South Ameca, four 


a Mexiean Agouti (Dasyprocta mexicana) from Mexico, four 
Scarlet Ibises (Zudocemus ruber) from Para, a Blue ang Black 
Tanager ( Tanag: ellaecyanomeleng) from South-East Brazil, a 
Prince Albert’s Curassow (Cra$ albertz 9) from Columbia, 
purchased 





e 
OUR ASTRONOMICAL, COLUMN 


CORDOVA OBSERVATORY —A publication of some importance 
has recently been issued from the Observatorio Nactonal Aigen- 
tno It contains the observations made under the direction of 
Dr Gould, m 1880, for the General Catalogue, arranged and 
published by Mr J M Thome, the present Director of the 
Observatory The mean places of 10,923 stars have been found 
from 33,837 separate and complete determinations, and this 
durmg one year of observation In addition, 1613 observations 
of circumpolars, and 1738 of time-stars, have been made for 
determining instrumental corrections It ts therefore well re- 
marked that “the dimensions of the volume almost entitle it 
to the rank of a General Cata:ogue, and the results for the 
month of December alone, when 5938 determinations of posi- 
tions were made, would form a fair Annual Catalogue” In 
order to get through this immense amount of work, the meridian 
ewcle was manned with*an observer, a microscope reader, who 
also pointed the telescope, and a recorder, and on four nights 
of eight hours each, in December, these three observers made, 
on the average, 1549 complete determinations And the work 
has been done in such a thorough mannei, in spite of the rapidity 
of execution, that one cannot but admire the dexterity of Messrs 
Bachmann, Davis, and Stevens, who have assisted Mr Thome 
The right ascensions are referred to the ‘Standard Places of Fun- e 
damental Stars,” second edition, published in 1866 The mean 

«places of these stars for the beginning of each year, to 1380 in- 
clusive, are published in the American Ephemeits tahjes, and 
their apparent places in successive volumes The magnitudes re 
corded mthe Catalogue are generally the results of estimation 
Stars, however, which ocem in the ‘“ Uranometria Argentina” 
have had their magnitudes taken from the data collected ʻo that 
work Catalogues of southern s'ars me hardly so plentiful as 
those containing places of stars north of the equator This 
volume 1s therefore doubly welcome It represents work carried 
out in spite of the vicissitudes to which an Observatory in the 
Argentme Republic must be subject, and the results abtamed 
will be appreciated by all 


ALGOL —In a series of contributions fo the knowledge of the 
variable stars, which has appeared in the Astronomical Fournal, 
Dr S C Chandle: has discussed the Periods, motions, and 
laws of variable stas His las. communication, contained in 
Nos 255 and 256 of the Journal, deals wtth the inequalities in 
the period of 8 Perse1, the theory which satisfactorily accounts 
for these and other phenomena being stated as follows = 
“t Algol, together with the close comfipanion—whose revolution in 





2d ®20 8h produces by eclipse the observed fluctuations m light, 3 


according to the well-known hypothesis of Goodriche, confirmed 
by the elegant en ae of Vogel—ts subject to still another 
orbital motion, of a quite different kind Both have a common 
revolution about a, third body, a large, distant, and dark com- 
panign or pymary, in a period of about 130 years The size of 
this orbit around the common centre of gravity 1s about equal to 
that of Uranus around the sun The plane of the orbit 1s 
inclined about 20° to our line of vision Algol trans:ted the 
plane passing through the centre of gravity perpendicular to 
this dine of vision in 1804 going outwards, and in 1869 coming 
inwards Calling the first point the ascending node, tLe posi- 
tion-angle, reckoned inethe ord.nary way, is about 65 The 
orbit ıs sensibly circular, or of very moderate eccentricity The 
longest diameter of the projected ellipse, measured on the face of 
the sky, ıs about 2” 7 A necessary consequence of this theory 
1s an regularity of proper motion with an amplitude of some- 
thfhg over a fifth of a time-second in right ascension, and nearly 
one apd a half seconds in declination, thê middle point beng i 
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the centre of gravity of Algol, and th@dstant unknown com- 
panon, and the umform proper mot®] of ¢ge latte? being 

~ @ooros and + o’ o120 antually, inffthe two co-ordinates 
respectively The annual parallax of fife Star is abouts! 07  « 
The mean period of light variation 1s 2d 20h 48m g6%0s” It 
seems very probable, from Dr Chandler’ communication, that 

the inequalities in the periods of otlfer vaMfables of the Sign" ‘ 
type will admit of a similar explanation 


° 
THE SUN spots OF FEBRUARY —-Some ficts with regard to 
the dimensions of the recent sun spots appearein the March e 
number of the Observatory The group of spots ùpparestly 
connected with the great magnetic disturbance of February 
13-14, and the aurora which was visible at a large number of 
places on the latter date, was first seen on the east limb of titin, 
sun on February 5 It passed the central meridian six days 
later, and disappeared rourd the westslimb on® February 47 4 
“The total spotted area measured on the photographs taken at / 
Greenwich on February 13, when the group reached its maxi- 
mum, was no less than 1/350 of the sun’s visible hemisphere., e 
At Greenwich the area of spots 1s measured in milhonths of the 
sun’s visible hemisphere, and thus extensive group had an area 

of 2850 millionths, corresponcing to 3360 myllons of gquare + 
miles The centre of the group was then at 260° long , and in 

lat — 23° The group was a broad band extending over 22° of 
longitude in length and 10° of latitude in width, corr&sponding 
roughly toa greatest length of 150,000 miles and a width of 
75,0co miles The large central spot of the group was 15° in 
length im Jongitude and 8° m width m latitude ‘Fhe pot- + 
group 1s the largest ever photographed at Greenwich, and 1s the « 
largest which has appeared on tae sun since 1873” a» k 


e A New Comer —Prof Lews Swift, of the, Warner Obserya- 
tory, discovered a comet on March 6 m RA 18h 59m, ahd 
NPD rar°20’ Unfortunately the cfimet 1s at present too far , 
south to be seen in these latitudes s 


s 
PROF KRUEGER (Astronomische Nachi chttm, No 0774 con- «+, 
ale an Important paper on the determination of the per- 
turbations set up in the moticns of periodic comets as they 
approach the sun, owing to their proximity to the planets 











PHOSPHOROUS OXIDE . ' 

JS addition to the well-known pentoxide formed when phos- ` 

phorus 1s burnt m an or oxygen, a second oxide of 
phosphorus has long been surmised to exis? Very little, bow- ° 
ever, has hitherto been &nowr concernmg this second oxideg a 
It 1s usually described in current chemical literature as a white 
amorphous powder of the composition P Os, very volummoy, 
somewhat more volatile and more readily fusible than the 
pentoxide P,O;, and instantly dissolved with great rise of 
temperature by water, with “ormatgon of phosphorous acid 
During the last three years an investigation has been carried out 
in the laboratory of the Royal College of Science by Prof 
‘Lhorpe and the writer, whick has resulted in showing that 
phosphorous oxide 1s a substance possessing properties entirely 
different from these Full details of this work have recently 
been laid before the Chemical Society,ebut a short account of ° 
the manner u® which the pure oxide has been isolate@ in 
quantity of its somewhat remarkable properties, and of a few 
of its more 1mportant reactions, may, perhaps, not be usfinterest- 
ing to relers of NATURE E 


e 

Propertres of Phosphorous Oxide 

Before describmg the mode of preparMg the oxide, it will 
be advisable to briefly indicate the exteinal appearance and 
essenual properties of the substance Pleosphorous oxide 1s not 
an amorphous powder, but, at temperatures not exceedmg 22 
C , a pure white crystallfne sold, compact and heavy, soft and 
wax hke in character Its most striking @roperty ıs the ease 
with which ıt melts, the warmth of the hand which holds the 
vessel containing it bemg more than sufficient to convert it to 
the liquid state Its melting pomt ıs 2# 5 C, hence upon a 
warm summer’s day or when placed in a warm room ıt takes, 
the form of a @lear, colourless liquid, very mobile, but some, . 
what heavy ® It 1s best preseeved in sealed glass tubes, the » 
ar of which has been replaced before the mtroduction of the 
oxide by carbon dioxide or nitrogen ın order to avoid the action 
of the oxygen contained m air, which rapidly converts 
phosphorous oxide to phosphorrc oxide When such a tube con- 
taining the liquid oxide is cooled by immeismg it in cold water 
or allowing 1t to stand in a 100m of ordinary temperatufe (17°— 


oe 
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20°C ) the oxide råpig efolidifi in a most beautiful manner, 
large cnystals shooting Mit in all directions until the whole 1s one 
‘compact mass of fntérifRIng crystals Whep the hquid 1s hegted 
in a Ggyllation flask p§gvrwusly filed with one of the indifferent 
gases carbon dioxide or nitrogen, 1t soon commences to boil, and 
the vapour candenses m the condensing tube and the unchanged 
. de runs down inte'the receiver placed to intercept it ın the 
occu, which eventually “condenses to the solid agam 
Its boiling pout s\73° 1 C 
The vapour of ph&sphorous oxide possesses a very character- 
*istic odour, whfch appears to be the same as that so noticeable 
abott alucifer-match manufactory Owing toits great volatility, 
both the sohd and the liquid are constantly vapourizing, even at 
+ the orfinary temperature, and hence the odour 1s always strongly 
ked in their neighbourhood 
Phosphorous, omde may also be obtained by spontaneous 
evaporation 2 vacuo An beautiful large isolated crystals, 
probably belonging to the monoclimic system, which are quite 
colourless and transparent, and very highly refractive , crystals 
have frequently been obtained ın this manner an inch ın length 
and, broad and thick in proportion, showing numerous prism and 
pyramid faces Simular crystals are obtained when solutions of 
¢ the owde in carben bisulphide, chloroform, ether or benzene, 
in which the substance readilyedissolves, are evaporated out of 
‘contact with the air 
Instead of reacting with violence with water, as appeais to 
. ‘have been generally supposed, phosphorous oxide 1s com- 
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these volatile crystals in larger quentity, and ofeseparating them 
entirely from the pentoxide? a méthod has at length been found 
by which as much as twenty-eigh? grams of the pure oxide have 
been obtained 1 an experiment of five Hows’ dgration . 

Two gticks of phosphorus gre cut ifto pieces about an inch 
and a half long, and placed ina glass tube bent into the shape 
shown at æ in the fighre, so as to retain thesphosph®rus when in 
the melted condition The tube sho@ld be of 14-inch bore, and 
should be made from new s&ft glass tubimg§ which i@quite hard 
enough to stand the heat of burning phosphorus The@tube 1s 
dzawn cut somewhat, but quite open, at the end where the air 1s 
to be aamitted, and at the othgr is narrowgd shghtly, so as to 
fit into the condenser 4, a tighfjoint being obtained by means of 
a caoutshouc ring or a httle bi¢ycle cement This condenser, 4, 
15 mtended to retam the phosphorus pentoxide and any free 
phosphorus produced during the combustion, and 1s maintamed 
at such a temperature that the phosphorous oxide passes uncon- 
densed through it It 1@therefore constructed of brass instead 
of glass, and 1s made double, that 1s, with an outer jacket also 
of brass, so that the space between the two brass tubes may be 
filled with water of the required temperature This water may 
be run in by means of a funnel through a small vertical tube, d, 
a second such tube, e, serving for the introduction of a thermo- 
meter The size of condense: found most convenient 1s 2 feet 
m lergth, and the inner brass tube has a bore of 25 millimetres 
At the end of the condenser furthest from the phosphorus, a 
plug of glass wool about half an inch long is inserted, the 

























































































paratively indifferent to that ligaid, only dissolving with great 
slowness Ifa few drops of the liquefied oxide are dropped 

* into water of about the same temperature they at oncedfall to the 
bottem of the tube, and the two hquids do no® mix If the 
water 1s at the ordinary temperature the ovde solidifi@s as it falls 
to thebottom A few grams of thgoxrde, either liquid or solid, 
require several hours for complete solution The solufion con- 
tains phosphorous aqd Wifen phosphorous oxide 1s warmed 
with water to a temperature just below 100°, a violent reaction 
of an entirely different ature occurs , spontaneously inflammable 
phosphoretted hydrogen ıs evolved with a loud explosion, and 
ma phosphorus and ph&phoric acid are lagely formed 


Preparation of Phosphor Sus Oxide 


It ıs quite a mistéke to suppose that when phosphorus 1s 
burnt in a combustionetube in a s/ow current of an the 
lower oxide, and not, phosphorus pentoxide, 1s produced 
Scarcely a trace of phosphorous oxide 1s obtained under these cir- 
qimstances, the white amorphous powder deposited being pent- 
@xide Itis only when the currentis at all rapid th&t phosphorous 
oxide commences to begfurmed fts advent ıs at once apparem, 
as it crystallizes all along the upper portion of the horizontal 
comfustion-tube in beauuful feathery crystals, which at once 
melt if the finger ıs laid upon the exterior of the tuba, whue 
the pentoxide settles out along the bottom of the tube After 
several Igss successful attempts to devise a method of producing 


NO 1167, VOL 45] 


. 


| 














Apparatus employed for tne preparation of phosphorous oxide 


fibres being arranged tifnsveisely as much as possible, such a 
plug forms an excellent means of filtering off any pentoxide 
which would otherwisé escape into the phosphorous oxide con- 
denser, especially after the first few minutes of the combustion, 
when its meshes become loosely filled with porous pentoxide 
Dyrectly into the end of the brass condenser fit» tightly, by 
means of a cork annulus, the large glass U-tube condenser, c 
in which the phosphorous oxide 1s condensed The yield œ 
oxide appears to depend somewhat upon the shape and dimensi8m 
of this condenser, that found most advantageous having the 
shape shown in the diagram, a height of 35 gentimetres from 
the bottom of the bend, and an internal bme of 14 millimetre: 
A short vertical tube 1s fused on at the bend, and passes down 
into a bottle, into which the omde may be melted ag the egd of 
each combustion The whole condenser 1s surrounded by a tel’ 
wooden box, indicated by dotted lines in the figure, containing 
pounded ice To the end of the condense: 1s attached asvasn 
bottle, 7 containing sulphmue acid, which serves to preven. 
access of moisture to the oxide condensed in the U-tube,eenu 
also to measure the rate of the cunent of ais diawn through the 
apparatus by the wate, pump 
In making a preparation, as soon as the phosphorus, dued ty 
blotting-paper, has been introduced and the tube containing © t 
attached to the brass condenser, which at first 1s quite co)d, tke 
phosphorus is warmed to the ignitimg point ands the pump sat 
working by turning on the water tap to which it ts firi y 
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attached Aftgr about ten gr fifteen minutes, crystals begin to 
make their appearance in the U-twbe , the oxide then rapidly 
collects in the form of a waxy mass The best refrigerator for 
the U-tube is pounded ice, 1f salt 1s mixed with it, the oxide 
condenses so r€pidly inghe first cooled portion of the condenser 
as to form a bridge and stop thé operation until it ¢s melted 
down, When nearly half of the phosphoms 1s burnt, the brass 
condense: 1s warmetl by pouring in water heated to about 7o°- 
80° C , aggl the cqngenser 1s mamtained at this temperature 
until ee three-quarters of the phosphorus has been burnt, 
when the operation 1s stopped by slowly tuning off the water 
working the pump 

When phosphor€s is burnt* unde: these conditions, three 
oxides are produced , more or fess of the 1ed suboxide P,O is 
always deposited in the immediate neighbourhood of the 
+burnmny phosphorus, a certain amount of pentoxide is formed. 
and retamed in the glass tube beyond tlee seat of combus~ 
tion and in the biass condenser, and phosphorous oxide 1s 
pioduced ın large quantity, and, being considerably more vola- 
tilt, is carried forward to the cooled condenser, any which may 
be deposited ın the brass condenser durmg the earhei stages of 
the combustion bemg cared along into the U-tube in the 
current of escaping nitrogen when the warm water 1s introduced 
into the brass condenser Scarcely a trace of pentoxide escapes 
through the glass wool filtering plug, the product in the U-tube 
bemg almost pure phosphorous oxide In the course of five 
hours three such charges of phosphorus may be burnt out and the 
total phosphorous oxide produced, which should amount to at 
least twenty grams, can be condensed ın the same U*tube, the 
product from each charge being melted down into the bottle so as 
to prevent choking ofthe tube In order to free the product from 
any traces of impurity, it should be distilled in a slow current of 
carbon dioxide, when it condenses in the receiving tube as an 
absolutely clear liquid which soon solidifies to a snow-white 
mass of crystals The tube should be at once sealed and, for a 
reason which will be found unde: the Action of Light, kept in the 
dark 


Molecular Composition of Phosphorous Oarde 


Quantitative analysis of the substance whose properties and 
mode of preparation have just been described of course yields 
numbers which agree with the empirical formula P,O; Byt 
as the oxide 1s volatile ıt was of the first importance to detei mine 
its vapour density, with the view of obtaming information 
regarding its molecular weight This determination was the 
moe interesting from the fact that Prof Victor Meyer had 
previously found that the analogous oxides of arsenic and anti- 
mony gave vapour densities corresponding to the double mole- 
cular formule As,O, and SbO,, and also from the fact that 
the molecule of phosphorus itself 1s found to contain four atoms 
The vapom density was determined by Hoffmann’s well known 
method ın the Torricellian vacuum at the temperatures of boiling 
amyl alcohol (132°), oil of tarpentme (159°) and aniline (184°) 
The numbers obtained from several such determmations are m 
perfect accordance with the molecular weight conesponding to 
the double formula P,O, This resule has been fully confirmed 
by a determination of the molecular weight by the totally 
different method of Raoult, which depends upon the degree of 
lowering of the freezing pomt of a solvent, m this case benzene, 
by the introduction of a small quantity of the substance under- 
going investigation 

Hence phosphorous oxide must be symbolized by the formula 
P40, and not P,Os, phosphosus thus resembling its family 
ielatives arsenic and antimony m the nature of its lower com- 
bination with oxygen ° 


Physmal Properties of Phosphorous Oxide, 


The specific gravity of the solid oxide at 21°C , compared with 
water at 4° 1s 2%35, and that of the liquid omde at 24° 8 1s 
1 $58 ence there 1s about nme per cent of contraction 
upon the passage of the hquid into the solid state 

Agsomewhat imteresting result has been obtained fiom the 
determination of the specific volume, that 1s, the number 
oktained by dividing the molecular weight by the density at the 
boiling point ‘Tpeactual density, of course, cannot be experi- 
mentally determinedgat the temperature of ebullition, but by 
making a careful determination of the rate of expansion and 
knowing the density very precisely at some lower temperature 
the density at the boiling pomt can be ae ane aie 
thusfound foz the specific voine et R: oe poset paras 
# known to possess two specific vO , 


~ NO 1167, VOL. 45] ` id 











combination (as determined from Ys alogen derivatives} and ' 


which 1s somewhere about 85 3, and ther when 1n,the fiee 
stage, which 3s approximately 209 *@xgget@ too, is usually 
supposed to have tWo valuesp one af when t^s Inked to 
two different atoms, single hnkage as if 1s teymed, and another 


of 12 2 when doubly*linked to one and tke same atem of another 
element 


If we subtract six times 7% that,is deduct t 
specific volume due to stx atoms of oxygen, from th the 


volume 130 2 of phosphorous oxide, we ayfve®at the number 
83 4 for four atoms of phosphorus, or 20 gffor that of one atom 
If any of the oxygen atoms were doubly linked the number woul® 
be considerably less than 209, hence this numbet represents. 
sae greatest possible value of the phosphorus in phosphorous 
oxide 

It would appear, therefore, that the phosphorus m p 
phorous oxide possesses the same specific volume as free 
phosphorus itself, a result of imtesest in vfew of the. fact 
revealed by the determinations of molecular weight that there 
are four atoms of phosphorus in the molecule of the oxide just 
as there aie in the molecule of free phosphorus itself . 

The liquid oxide, considering that ıt contains such a hight 
refractive substance as phosphorus, possesses a remarkably low 
power of iefracting light Its refractive index at 27%4 C 18° 
only 1 5349 foi the red line of Ythrum, and 1 5614 for the blue’ 
hydrogenline G Not only ıs the refractive index of phosphorus 
(2 0677 for theied hydiogen Iie C) enormously iefuced by tts 
combination with oxygen, but the length of the spectrum 1s 
reduced to about one-fifth 


Action of Light i . 


Phosphorous oxide, 1n the white wax-like solid əm in which 
eit usually condenses after distillation, is,regarbgbly sensitive to 
hight Ten minutes exposure to bright sunshine suffice to%urn 
it red, and after half an how it is fendered quite dark red, 
The red substance which 1s formed 1s the re? modification of 
phosphoru&, but even after several months’ ex@osurg the amount 
produced has never been found to exceed 1 per cent of the 
weight of the oxide The beautiful isolated crystals obtamned 
by sublimation 27 vacuo appear to be unaffected by light, but it 
1s a curious fact that 1f one of them is melted by the warmth of 
the hand, and the liquid globule afterwards suddenly cooled to» 
the wax-lihe fdtm, the latter becomes red on expésure to day- 
hght Whether the reddening 1s due to the conversion of small 
quantities of admixed yellow phosphorus into 1ed phosphorus, 
or to the decomposition of the waxy forre of the owde by light, 
there 1s not yet sufficieng data to determine 


7 Action of Heat 


. 
` 


It has been seen that the oxide boils without decomposition j 


at 173° 1. It may be heated in a closed tube to considerably 
over 200° without change It commences to decompose, how- 
ever, between 210° and 250°, becoming turbid from the separa- 
tion of sohd decomposition products, one of which 1s free phés- 
phorus, which becomes more and more deeply coloured until at 
300° it is quite red Ataboute400° the oxide B totally decom- 
posed into sohd products, consisting of both yellow and red 
phosphogs and phosphorus pentoxige 
only the lower half of the tube has been immersed in the heating 
bath, the @ormation of crystals has been observed in the cooler 
portion of the tube, which appear to be identical with some 
describe ın a previous communication to dhe Chemical Society 
which gave numbers on analysts agrees with the formula 
P,O,, and which yielded a solution with water capable ofre- 
ducing mercuric chloride to calomel Hence the final decom. 
position by heat may be expressed by the equation 


5PyO, = 6P,O, + 8P, : 


but under suitable circfimstances the mte:mediate formation of 
the tetroxide may occur according to theeq ation 


2P,0, = 3P.04 -» 2P 


e 
Action of Oxygen 


Phosphoiovs oxide takes up oxygen spontaneously at the, 
ordinary temperature It gs provable, however, that the 
oxygen only reacts ın the cold with theVapour Foi ifa small 
quantity of the oxide ıs placed at the bottom of a glass ne 
elosed at one end and previously filled with oxygen, and he 
tube 1s sealed and left m the dark ın an upnght position, te 


| oxide 1s gradually converted to a volummous mass of pentoxide; 
‘ 
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Occasionally, when * 
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which 1s deposited inp gigm@st beautgfnl manner ın regular annuli 
all up the tube tg the xy top hen the oxide is placed in 
contact with ox#gen uff an apparatus in whych the piessmescan 
be ragagly diminished i@oxidati8n 1s seen to be accompanied 
by a phosphorescent glow, flickering up and down throughout 
the whole intlosed spate, similar to that which occurs under the 
Sage Erenmetatioo with sphosphorus itself Moreover, this 
phehd™enon 1 Ae with the purest specimens distilled 27 





vacuo If the temperature is increased, the phosphorescence 
1s brought about at jbressures near the atmospheric, and if it 1s 
raised to 7o°.€ , phosphorescence gives place to actual com- 
busfion, which, however, may be at once 1educed to mere 
phosphorescence by diminishing the pressure If the oxide is 
throwa into oxygen warmed to about 50°, it immediately burns 
the pentoxide with a most brilliant flash of flame 
® 


Z . 2 Axion of Halogens 


e 
When phospherous oxide is thrown into a vessel containing 
chlorine gas, ıt instantly takes fire and burns with a pale green 
flame. If chlorine ıs led over the oxide at the ordimary tem- 
perature, violent combustion also occurs , but if the vessel con- 
taining the oxide is cooled by 1ce, the reaction occurs in a more 
+ modefite manner® The product 1s a clear liquid which is found 
to be a mixture of phosphor@s oxychloride, POC], which may 
be distilleg off, and metaphosphoryl chloude, POCI, which 
zemams as a viscous residue after the distillation of the phos- 
phorus oxychloride The reaction occus ın complete accordance 
a with¢he equation 

« POs + 4Cl, = 2POCI, + 2PO,CI 
Bromine glso acts with considerable violence upon the oxide, 
generally witgincandescence Analogous products are eventually 
ob@uned as ın the Case of chlorine , but if the experiment 1s so 
‘arranged that the vapows® of the two substances only are allowed 
“to react at the @rdinary temperature, an intermediate 1eaction 
occurs with deposition of annul: of large and very perfect 
crystals of phosphorus pentabromide, PBr,, phosphorus pent- 
oxide being also formed at the surface of the phosphorous ®xide 
Iodine only slowly reacts with the oxide, and best when the 
two substances are dissolved ın carbon bisulphide and the solu- 
e tôn heated in a sealed tube. On cooling, orange-red crystals 
of P,l, separate out s 


“ff Action of Sulphur —Fo mation of a Suiphoxide of Phosphorus. 


+ 


. 


Sulphur reacts witle the oxide ın a most interesting manner, 
producing a beautifully crystalline adglition compound of the 
Empirical formula P,O,S, The reaction is best carrigd out in a 
segled tube, about five giams of the oxide and the corresponding 


* quantity of sulphur being placed together in the tube, which has 


previously been filled with carbon dioxide or nitrogen The 
tube is fixed upnght, and its lower portion, containing the 
mixture, 1s heated in a glycerme bath No reaction occurs, the 
two liquids remaming in separate layers, until a temperature 
in the neighbourhood of 160° 1s attained, when sudden and very 
violent combination*takes place, the tube being usually shartered 
into fragments if more than 5 grams of the oxide are employed 


+ The sulphoxide produceg 1s a pale yellow solid substgnce which 


melig at about 102°, and boils without decompagition at 295° 
When heated 27 vacuo it sublimes largely in the fown of tetra- 
gonah prisms of considerable size, quite colourless and trans- 
pareħt, a certain amount fiequently condenses in Æ vitreous 
form,, which eventually deviérifies into feathery aggregates of 
tè tetragonal pris Occasionally long needles, elongated 
. tetragonal prisms, ar formed A very slight residue usually 
remains of sulphui, to which the yellowish colom of the crude 
product is probably du@ The sulphoxide 1s soluble ın carbon 
besulphide, and the solution deposits it again im tetragonai 
prisms on evaporation * 

As phosphorus sulphoxide ıs undecomposed even at 400° C , 
it has been found posgble to determine its vapour density by 
Victor Meyei’s metho? in an atmospheie of nitrogen The 
numbers obtamed agfte with the double formula P,O,S, 

Hence phosphorus sulphoxide 1s a direct sulphur addition 
z ° 


+ gpioduct of phosphorous oxide 


+ © Its deliquescent, apd 1s decomposed by water With liberation 


of sulphuretted hydrogen and formation of phosphoric acid 
e 


Other Reacteons of Phosphor ous Oxide . 


Ammoma gas, when led over melted phosphorous oxide, 
causes ymmediate ignition of the mass When the oxide is 
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dissolved ın ether, however, thg®action ıs môre manageable, 
and a new white solid compound ys formed This compound is 
e 


[Ni 
the diamide of Mosphorous acid, PNH, Itas an amorphous 
. | NoN 


i] 
powder which ey instantly in water with production of 


flame Dilute hydrochloric acid liberates pure nof-spon- © 
taneously inflammable phogphorettef hydrogen frog it, owing 
to the decomposition, at the high temperdife brought about by 


the reaction, of the phosphorous acid first produced 
fiydrochlorie Acid gas converts the oxide into phosphorus 
trichloride and phosphorous acid, the f@mer being readily 
decanted from the latter at theelose of the experiment 
PO, + 6HCI = 2PCl; + 2H;PO, 

Concentrated sulphure ace deflagrates violently with phos 
phoious oxide wits production of flame, formation of phosphon 
acid, and liberation of sylphur dioxide 

Caustic alkalies, when tolerably concentrated, at once decom- 
pose the oxide with production of a flame of burning phos- 
phoretted hydrogen, red phosphorus being deposited, and a 
phosphate formed 

Sulphur chloride and phosphorus pentachloride respectively 
react with great energy with the oxide, the resulting liquid pro- 
cucts being immediately raised to the boiling pomt When the 
reactions are performed in vessels cooled by ice, the products 
may be collected and examined Sulphur chlonde yields a 
mixture of oxychloride and sulphochloride of phosphorus, 


P.O, + 6S,Cl, = 2POCl, + 2PSCI, + 280, + 85 


Phosphorus pentachloride produces a mixture of osychloride and 
trichloride of phosphorus, 


POs + 6PCl; = 6POCI, + 4PCI, 

Ethyl alcohol mstantly sets fire to phosphorous oxide The 
reaction may readily be moderated, however, by cooling the 
vessel by ice, and under these circumstances a new liquid, diethy! 

OCH; 
phosphorous acid PCOGHs, is produced This ‘quid possesses 


a strong garlic-like odour, boils at 184°-185°, and has a specific 
graty of 1 0749 at 15° 5 


An account of the properties of phosphorous oxide would not 
be complete without a reference to 1ts physiological action Most e 
people are aware that persons engaged in lucifer-match making 
occasionally suffer terribly fiom disease of the lower jaw, and it 
is found that this ıs due to the direct action of the fumes upon 
the bone It would appear that this deplorable action 1s dnectly 
traceable to the vapour of the volatile phosphorous oxide now 
described, for this oxide is found to be largely formed when 
phosphorus oxidizes without igniting , and if amy benefit in the 
way of increased precautions against such action should follow 
from the further knowledge now*gained concerning this sub- 
stance, none will rejoice more heartily than those who have 
attempted to place its chemical history upon a surer foundation 

- A. E ,TUTLON 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD —M: George B Giundy, B A , Brasenose College, 
hag been elected to a Geographical Studentsnip see Novem- 
ber 19, 1891, p 70) This gtudent after piehmmary study at 
Oxford, or at some othe: place appointed by the electors, will 
be expected to reside at least thiee months im the region he 1s 
invesuigating, and to forward the results of his work to the Koyal 
Geographical Society © 

A meeting of the Ashmolean Society was hetd in the Museum 
on Monday, March 7, Mr E B Poulton, FeR S ,m the chair. 
The Rev F J Smith, Trimty College, Mellard Lecture was 
prevented by illness from giving his paper on some of the uses of 
photography im scientific 1esearch Mr Veley, Univesity 
College, 1ead a paper on some chemical transformations of nitric 
and nitrous acids 


« 

Mr F E Wess, Assistant Professoi of Botany at University 
College, London, has been appointed @iofessor of Botany at 
Owens College, Manchester 

Mr Wyndham R Dunstan, the Duectar of the Research 
Laboratory connected with the Pharmaceutical Society, has been 
elected Lecturer on Chemistry at St Thomas s Ifospital Medical 
School, in succession to the late Dr Bernays ad 
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SCIENTIPZC SERIALS 
American Journal of Sctance, February —On, the use of 
a fige pendulum as a*time standard, by T © Mendenhall 
The accuracy @ith which we measure hours, minutes, and 
seconds 1s dependent upon om abflity to subdivide thesidereal 
day by, mechanical arrangements, e œ chronometers and clocks 


stant condygons, furrjshes a much mwre trustworthy standard for 
short iptervals of time than an clock or chronometer To 
determine the period of such a pendulum, a small mirror 1s 
placed*in a vertical pene on the pendulum head, and another 
1s placed parallel to ®, but rigidl® attached to the support upon 
which the pendulum swings Afa distance of about a metre, 
an apparatus 1s arranged which ilummates a slit at intervals of a 
second * Each of the two mirrors reflects images of the illu- 
minated shit to an observing telescope, and she arrangement 1s 
such that when the pendulum is at rest, or at tts lowest point, 
the two images just overlap Suppose this overlapping to be 
obsérved at any instant, then, 1f the chronometer which makes 
the current for the illumination of the slit, and the pendulum, 
have the same period, or 1f they differ by half a period, the same 
appearance would be observed continually But if the two differ 
by an extremely small amount, the image from one of the 
mirrors will be a httle above or below the image of the other 
when the sht 1s illuminated, and the distance separating them 
will go on increasing until the pendulum has gained or lost one 
oscillation Such a pendulum and accessories can be used to 
compare one chronometer with another or with a clock® And 
the great advantage it possesses is that ın an hour or less a 
daily rate can be determined, correct to about three-hundredths 
of a second —On the Bear River formation, a series of strata 
hitherto known as the Bear River Laramie, by Dr Charles H 
White —The stratigraphic position of the Bear River f nmation, 
by T W Stanton The object of these two articles 1s to show 
that the strata which have hitherto been known as Bear River 
Laiamie are not only not referable to the Laramie formation, 
but that they occupy a lower position, bemg overlain by marine 
Cretaceous strata the equivalents of which are known to 
underlie the tiue Laramie —The tron ores of the Marquette 
district of Michigan, by © R Van Hise —An illustration of, 
the flexibility of hmestone, by Arthur Winslow —The separa- 
tion of won, manganese, and calcium, by the acetate and 
bromine methods, by R B Riggs —-The Central Massachusetts 
moraine, by Ralph S Tarr-——Proofs that the Holyoke and 
Deerfield, Trap sheets are contemporaneous flows, and not 
later mtrusions, by Ben K Emerson 
THE Quarterly Journal of Microscopical Sctence, vol xxx, 
Part 1 (December 1891), contains —Dr Marcus M _Hartog, 
Some problems of reproduction a comparative study of gameto- 
geny and protoplasmic senescence and rejuvenescence (pp 
1-80) This important pape» cannot be summarized within the 
space at our disposal , the table of contents runs to two pages, 
and the theses which state concisely the results of the inquiry 
are twenty in number, extending over three pages —Herbert E 
Durham, On wandering cells in Echinoderms, &c , more espe- 
cially with regard to excretory functionsdplate1) Following 
up his researches on the emigration of amoeboid corpuscles in 
starfish, the author of this paper inquires as to the subsequent 
fate of the pigment-containing corpuscles in other animals, 
selecting Dytescus marginahs for this purpose In the irregular 
Echinids the process of removal o$ products fiom the body by 
means of amoeboid cells was seen to be more definitely asso- 
ciated with pigment , these wandered out at any point of the @ 
fiee surface of the body, in the neighbourhood of the circumoral 
rosette feet, and 14 the feet themselves, or into the tubes of the 
madieporite In the consideration of this subject the great 
importance of these two processes—the reaction to minute 
foreign bod®s, and the use of the wandering cellsin getting rid of 
effete material from the system—are insisted upon, and numerous 
weighty and important facts aredetailed In notes on Echmo- 
derm tustology the dorsal organ 1s minutely described, and its 
functions are detailed —Sidney F Harmer, On the nature of 
the ®acretory processes ın marine Polyzoa (plates u and ut) 
A senes of interesfingginvestigations, made at the Zoological 
Station at Naples, go to confirm the view that the marine 
Ectoprocta are not provided with definite nephnidia , and appear 
to show that the excretory processes are carried on principally 
by thee‘‘brown bodies,” the funicular (connective) tissue, and 
the free mesodém cells contained ın the meshes of the latter — 
J T Cunnmgham, Spermatogenesis in Myxine glutinosa (plate 
e 
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iv) These investigations @ to the d&@lopment of the sper- 
matozoa n this hermaphrodite fish wee@§carrmd@ on at Alver- 
strofhmen some twtnty mulgs to the’gprth of Bergin The 
author confirms in great measure his “Srevious work, it he 
failed to End fertilize@ ova —Dr W Blayland*Begham, Notes- 
on some aquatic Oligocheta (plates v 3o vu,) We have, sæ 
notes on the anatomy and histology of Heterocheta ġ A 
Claperéde, a note on Spirosperma ferox, few, ona species 
of Psammoryctes , note on the chetæ of Julifex rtvatlorum , 
on Stylodrilus verdouskyz, n sp , found just below Goring-on- è 
Thames , note on Nazs e/iguzs, on the supposed’ constancy of 
n ina given species of Nard, # being the pesition of the zone 
of budding, the numbers following signifying the number of 
segments in front of the zone —-Charles Slater on the diff 
entiation of leprosy and tubercle bacıllı As any staming agent 
which will colour the leprosy bacillus wyl also stdin the tubexcle 
bacillus, the methods proposed to stain the gne “leaving the 
other unstained are untrustworthy, and the apparent differences 
in respect to rapidity of staming and resistance to decolonization, 
are due to difference in numbers of bacill: present —Charles 
Stewart, On a specimen of the true teeth of Ornithorhynchus 
(plate vin ) é 

Part 2, January 1892, contains —Aithur E Shipley, On Onch- 
nesoma steensts upit (plate 1x ), describes the mmute anatomy of 
this the smallest Sipunculid known, one of three spe@ies, all of 
which have been described from the north-west coast of Nor- 
way The head is much simplified, the hp surrounding the 
mouth bears no tentacles, but is produced dorsally inte a Blunt 
ciliated process , there are neithe: tentacles, hooks, collar, pig- « 
mented skin or eyes, there 1s no vascular system, eno spindje 

uscle, and no giant cells are found in the brain, which latter 1s 
not bilobed The retractor muscle is sMigf arfsing from the 
posterior end of the body, the nepfridium ıs also smgle - 
Nothing 1s known as to its development —Edwasd A Minchin, * 
Note on a seve-like membrane across the oscaig. of a species of 
Leucosolenia with some observations on the histogy ôf the 
Sponae (plates x and x1) In a species of Leucosolenia, 
probably Z corzacea, found at Plymouth, a thm “perforated 
membrane was found stietching across the oscular openings 
This membrane occurs a little below the actual margm of the 
opening, varies mm size with the oscula, but 1s imperforate in the 
very smallest openings, ıt 1s composed of two layers of cells m 
apposition , these are separated by a thin layer of jelly The 
author suggests an analogy between thig membrane and the 
well-known sieves in some of the Hexactinellid Sponges, and, 
severely criticizes Von We endenfeld’s homologies concerning* 
oscular siefe plates Some new points about the ectoderm and 
endodeim are alluded to —Ernest W MacBride, The develof- 
ment of the oviduct m the frog (plates au and xm) The author 
states the prmcipal new points as follows (1) the oviduct 
arises opposite the first and not® the third nephrostome 
of the pronephros, (2) the whole of the duct and not 
merely its posterior half, as Hoffman supposed, arises ap- 
parently by proliferation from a strip of medifigd peutoneum, 
entirely independent of the Wolffian duct , (3) the lumen appears 
quite close to tne peutoneum and in patches —Margaret Robim- 
son, On thè nauplius eye persisting in soe Decapods (plate xy ) 
The nauphus eye bas been described as persisting m Schizopods, 
and has béen referred to by Dr Paul Mayer as occuring in 
Palemongtes, ut the authow describes and figures it as found 
by her ın several species of Decapoda, Pandalus annulicornis, 
Virbius varians As regards the shape of tre piginemt 
cells, the position of their nuclei, andgthe arrangement of 
the nerve end cells m three groups, these eyes exactly resemble 
the median eye of Branchipus as descriked by Claus —Dr W 
Blaxland Benham, Notes on two Acanthodriloid Earthwormg 
from New Zealand (plates xv and xvi ), describes Plageochata 
punctata, n gen et sp , this new genus has apparently 
affimties with Perichzeta and with Acanthodrilus Also describes 
Neodrilus monocystes, Beddard —Asajrd'Oka and Artnur Willey, 
On a new genus of Synascidians from gapan (plates xvu and 
xvu })} This remarkable Compound Ascrdian was found ın some 
quantities at Norouso, a place on a small bay to the noth off | 
Misaki, somegfifily miles south, of Tokio It belongs to the®, 
Didemnidx, and has been called SascodMlemnordes misakiense 
The colouris a brillant red, and the surface of the colony 1s 
smooth and ghstening, at the tips of the round knob-like 
lobes, which are a very characteristic feature of the genus, are 
seen the small but extinct excurent orifices, the lips of the pores 
being slightly raised above the level of the surrounding serface 
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d@eyal Socıèt e February 11 —‘‘Contributions to the 
Physiofogy aħd Pathology of the Mammalian Heart” By 
Prof Roy, MD RS, and] G Adam,MA,MB 
«The authors håve speft several years in attempting to give 
to the studye ofthe mtact mammalian heart the accuracy which 
has been attain&l in the study of the heart of cold-blooded 
animals ‘Rhey “described two instruments which had been 
found by them to be of especial value one which they term the 
cardwometer (a farm of cardiac plethysmograph or oncograph) , 
the other, the wyocardtogi aph, by means of which records were 
3 pbtained of the contraction and expansion of the muscle 
’” between two pomts upon the surface of either ventricle, or of 
ventricle and auricle , simultaneously They pointed out the 
dase wherewith cardiac tracings may be misinterpreted if certain 
elements of tlft mechanics of the heart be not constantly kept in 
mind Thus, 1f, when the chambers of the heart become ex- 
* panded, there is a lessening of the extent to which at each 
gystole the muscle fibres contract, this does not mean that the 
contractile force 1s weakened , for with increase in the contents 
of the cavities 8f the heart there 1s increased strain (or weight) 
thrown upon the walls, and% comparatively slight diminution in 
the circamference of the expanded ventricle suffices to expel the 
same amount of blood, whose expulsion, when the ventricle is 
but little expanded, 1s accompanied by great diminution in cir- 
cumference Thus, in considering the action of the vagus upon 
the heart, ıt was shown that stimulation of this nerve does ot 
cause loss of ventricular force of contraction Moderate stimu- 
fation nti€ces weakening or paralysis of the auricles, accompanyd 
by ventricufer diktaton This dilatation is due to the increased 
venous and intraventrygular pressure accompanying the slowed 
» rate of beat , And though, as shown by the myocardiograph, 
there 1s now lessened systolic contraction of the vestyicular wall, 
and also gessened output ina given time, each individual con- 
traction leads to the expulsion of an mcreased quantity of blood 
The onlyedirect action of the vagus upon the ventricles, accord- 
ing to the authors, 1s a diminution of the excitability of the 
yentricular muscle Upen continued fairly strong vagus excita- 
tion the quricular rhythm 1s weakened or inhibjted, and does not 
suffice to set up the normal ‘‘sinus,” or post-auricular rhythm 
of the ventricles, so fora time the ventricles usually cease to 
beat , but soon the independent idio-ventricular rhythm manı- 
fests itself, the sam® that ıs to be seen when, after the methods 
sof Wooldiidge or Tigerstedt, the *nammalian auncles and 
ventricles are cut off from one another, or, again, Shows itself 
after muscarin poisoning Experiments of the authors and 
early observations of Eimbrodt were mentioned proving this con- 
tention With a certain degree of vagus excitation, regularity 
of the ventricles results 1a consequence of the sinus and idio- 
ventricular rhythms interfering with one another In the dog 
“this ıs the common form of irregularity , probably this 1s also 
true for man A 
The authots conclude thatethe term nerv: augmentores is 
better and more comprehensive than that of zerv: acceleiantes 
cordis Excitation of these nerves in the dog leads nfore often to 
augmentation in the force than ın the frequence®of contraction 
the two effects do not by any means go hand-m-han 
Vagus excitation relieves the lasart of work, and therefore of 
waste, to as great an extent as ıs compatible with a continuance 
gf the circulation , ghe vagu$ may therefore be looked upon as 
primarily the protectyve nerve of the heart, and secondarily it 
was shown to act in the interests of the central nervous system , 
while the presence ın the sciatic and other mixed nerves of 
fibies which cause 1efl@x vagus eacitation would seem to indicate 
Phat the nerve may be used by other parts of the body to 
diminish the output of the heart, and so to reduce the activity of 
the circulation as a* whole The idto-ventricular mechanism 
must be looked upon as a means whereby arrest of the circula- 
tion—and death—is prgvented when the vagus action exceeds a 
certain limit 
« The aagmentor nerves, on the other hand, inprease the work 
eand tissue waste of the heart, this organ being sacgificed for the 
* needs of the economg until the vagus is called into play by 
cardiac reflex The output 2s increased, and the ventricles 
are "enabled to pump out their contents against heightengd 
arterial blood pressure 
Othe: considerations dealt with by the authors were the 
mode ofinteraction of the vag: and augmentores, dnd factors 
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other than nervous affecteng tis force of the heart’s contractions 5 

for example, the blood pressure in the coronary arteries , 

changes in tbe volume and in the éonstituion of the ®bliood, 

asphyxia, fatigue, and organic disease , the part played by the 

nerves in all these cases being especially taken into considera- 
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February 25 —‘‘ The Electric Otgan of the Skare Ohserva- 


hd 


tions on the Structure, R@layons, Piogfetsıve Development, and!” e 


Growth of the Electric Organ of the Skate” By J © Ewart, 
M D, Regus Professor of Natural History, Universitwof Edin- 
burgh Communicated by Prof J Burdpn Sanderson, F R S 

After referring to the obs@ vations of Stark, the discoverer of 
the skate’s electric organ, dhd to the work of Rubin, Leydig, 
Babuchin, and others, the author describes the arrangement of 
the muscles ın the tail of Selachians with a view to determining 
which muscles în the skate are transfo.med into the electric 
organs ° 

By comparmg the caudal muscles of Scyllum, Lemna, 
Myhobatis, and Raza, 1t » made out that, while the middle row 
of muscular cones remains unaltered in the sharks and rays, it 1s 
transformed into a more or less perfect electric organ in the 
skates the vartous members of the genus Raza Itos pointed 
out that, while the middle row of muscular cones 1s transformed 
in Raza into electitc cones, the two adjacent rows of cones, as in 
the rays and certain sharks, diminish ın size, and m some cases 
disappear about the middle of the tail 

In gonsidering the structure of the organ, it 1s stated that, 
when the various modifications are taken into consideration, if 
may be described as consisting of a series of electric cones made 
up of more or less completely metamoiphosed muscular fibi es 
Twenty-eight distinct cones were counted in the organ of R bates. 
The first, which in a half-grown fish measured 5 cm 1n length, 
was all but completely invested by the last unaltered muscular 
cone From the first to the tenth the cones slightly increased ın 
length , but from the eleventh they diminished ın length, the 
twenty-sixth measuring only o 75cm Beyond the twenty-eighth 
there were from six to eight incomplete cones 

In transverse sections the anterior third of the organ was seen 
to present an oval or rounded form, while the middle and 
posterior thirds were less regular, ow.ng to the organ coming 
into contact with the vertebral column, and being grooved by 
the dorsal and ventral muscles . 

The cones are described as consisting of numerous loculi or 
chambers, each havıng an electiic di-k suspended by nerve fibres 
from its anterior wall, and occupied in front and behitd the disk 
with gelatimous tissue 

It 1s estimated that each organ in & dafzs ıs made up of about 
10,000 electe elements, ze about 20,000 In the two organs 
Torpedo mar morala has about 500,000, and F gigantea about 
1,000,000, elements in the two batteries, all considerably larger 
than those of the skate * 

The layers of the electtic disks, the electric, strated, and 
alveolar, are described in detail, and the vari us views as to the 
termination of the nere fibrils in the disk are referred to 

In the chapter on the progressive growth of the organ a table 
1s given to show thaten Æ daézs the organ, after a time, grows 
at a greater rate than the tail m which it ts lodged eg 1m fish 
60cm ın length the tail measures about 28 cm , and the electric 
organ 225 cm , well-formed disks having an asea of o 8 to 
sq mm In fish 225 cm in length the tail measures 85 cm, 
the organ 70 cm , and the dfsks have an area of about 2 08 sq 
mm In fish from 25 5 to 30 5 cm ın length the organ 1s ftom 
12 78 to 140 cm , and weighs 05 to 06 gram, in fish from 
83 5 to 9r 25 cm the organ 1s from 30 50 to 34 25 cm, and 
weighs from 60 to 80 grams, in fish io cm, the organ 
measures 48 25 cm , and weighs 25 00 grams , while in 225 cm 
fish the organ, which measured 70 00 cm, weighed 156 o0 
grams These facts, especially the great size and weight of the 
organ ın large skate (about 7 feet in length), do not seem to 
point to the skate’s organ being in process of degenemition , 
more especially as the increase m size is not accompanied by 
any histological changes of a retrogressive nature, the laggest 
organ examined being apparently as perfect,as that of Torpedo 
and Gymnotus ° 

In discussing the organ from a physiological point of view, 
reference 1s made to the mvestigatıons of Sanderson and Gotoh, 
and it 1s pointed out that, when the electric plate is taken as the 
unit, the value per square millimetre of the singje plate ®of the 
skate 1s ın all probability equal to, if not greater than, that®of 


the torpedo. e 
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The structure of organs of the skfte and torpedo are com- 
pared, at length, and it issshown that in the case of the torpedo 
all the non-essenteal structyres aie absent , while the all-essential 
part, the electric layer or plate, slosely resembles the, corre- 
sponding Jayeg or plate in the skate, the electric layer of X 
2z: cularts being espectally hke that of the torpedo 

In considgying the modifications of, the electric organ in the 
skate genus, it 1s show? that in albthe British species, with the 
exceptio& of R radiata, R circularis, and R Sullontca, the 
elements are ın the form of disks In the three exceptions the 
elements are more @r less cupghaped In Æ radiata, as 
described in a former paper, they re in the form of thick-walled 
shallow cups The electe plate, ‘apparently a greatly enlarged 
motor płate, lines the cup, which throughout resembles an 
ordinary striated muscle In Æ czrcularis, a, more specialized 
member of the group, tue electric elements are larger and better 
developed The cups are deep and Well moulded, and the 
electric layer 1s even more complex than in & daézs, at least, it 
more closely resembles the electric layer of the torpedo 
Further, the cups are mvested by a thick nucleated cortex, from 
which a number of delicate short processes proyect—the fist 
appearance of the long prongs found ın X dates Ink fullonica 
the electric elements stand nearly midway between the only 
paitially transformed muscular fibres of Æ zadtata and the 
complex disks of Æ datzs The cups in R fullomca are less 
deep than in Æ cercelaszs, and while the electric and striated 
layers appear to be all but identical in the two speges, the 
cortex 1s decidedly more like that of Æ dats The short simple 
processes of X czrcularis are represented in Æ fullonica by 
processes, often complex, which, by projecting freely from the 
outer surface of the cup, give it an irregular villous appearance, 
and at once suggest the processes or prongs which are so 
characteristic of the alveola: layer of & batis 

After giving a summary of his observations on the electric 
organ of the skate, the author concludes by pointing out that it 
is not yet possible to indicate by what method the electric 
organs of fishes have been produced 


“On the Organization of the Fossil Plants of the Coal- 
Measures Part XIX” By W C. Wilhamson, LLD,FRS, 
Professor of Botany in the Owens College, Manchester 


Physical Society, February 12 —Annual General Meeting 
—Prof W E Ayrton, F RS, President, in the chair —-The 
Report of the Council was read by the President, as were also 
the obituary notices of Prof W Weber, late! Honorary Member, 
Mr W G Gregory, and Prof James Couch Adams A hist 
of additions to the library accompanied the Report Dr E 
Atkinson read the Treasuier’s statement, showing a gain of 
about £240 On the motion of the President, the REports of 
the Council and of the Treasurer were unanimously adopted 
Prof Van der Waals was elétted an Honorary Member of the 
Society Prof Reinold proposed a cordial vote of thanks to the 
Lords of the Committee of Council on Education for the use of 
the rooms and apparatus in the Royal Gellege of Science This 
was seconded by Prof § P Thompson, and carried unani 
mously A similar vote was accorded eto the auditors, Dr 
Fison and Mr H M Elder, on the motion of Mr W Bany, 
seconded by Dr C V Burton The following gentlemen were 
declared duly elected to form the new Council -~President 
Prof G F Fitzgerald, FRS Vice-Presidents Prof A W 
Rucker, F RS, Walter Baily, Prof O Lodge, FRS, 
Pref S P Thompson, FRS Secretaries Prof J Perry, 
FRS,and T H Blakesley Treasurer Dr E Atkinson 
Demonstrator C Vernon Boys, FR S Other Members of 
Council Shelforf Bidwell, E R°S , Dr W E Sumpner, Major- 
General E R Festing, RE, F RS, J Swinburne, Prof 
J Vy Jores Rev F J Smuh, Prof W Stroud, L Fletcher, 
FRS, GM Whipple, James Wimshurst A vote of thanks 
to the officers of the Society was proposed by Mr Swinbuine, 
seconded by Mr A P Trotter, and carried unanimously The 
Chairman then invited suggestions towards improving the work- 
inggof the Society In 1esponse, Prof S P Thompson said 
that as the Society Jad been established fifteen or sixteen years, 
and had amply justifiedpits existence, the tume had now arived 
for giving fuller reccgnition to the privileges of members He 
thought they had earned the right to be called “ Fellows,” and 
that this onght to be signified by some distinctive title Mr J 
Swintlirne suggestec that before papers were brought before the 
m@etings they should be read bya Member of Council If swt- 
able, they should ther be printed, and proofs sent tomembers who 
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apphed for them Mathematieal paners $14 then be taken as 
read g and the discugsions would be me ‘int@Msting and to 
the pomt It would also be a advanteff| coramunfatigns on 
kindred subjects could be taken the same day, apd discyssed to- 
gether Papers on purely technical subjects should go ¢o the tech- 
nical societies Prof Ayrton, in reply tp Mr @winburne, said the 
members had the matter of papers in ther oyn hands, fore? 
pointed out in the Report of the Council, 1f the} would only 
send in the papers early enough, the Secretgries would be glad 
to group them ın the way suggested 
sows remarks, he said he had often thought it would be an 
advantage to have another class of memlfers in the shape 
of ' Students,” who should hold meetings amongst themselves 
Mr A P Trotter said the Society was unique in many respects «w 
and thought ıt was not desirable to have different grades of 
membership Dr C V Burton agree@ with M? Trotter, and 
said that even if Prof Thompson's suggestion, wa$ adopted, 
means should be provided that persons could be admitted into 
the Society without claiming any distinction therefrom Prof , 
S P Thompson, referring to the communications brought before 
the Society, said ıt was not necessary that all should possess 
great novelty Descriptions of new arrangemeats of appagatus, 
of diagrams, and exhibits of modegn instruments were of great 
interest to members The Chairman pointed out that at the 
early meetings of the Society exhibitions of instrum€nts were 
frequent, and said the Council would be glad if instrument 
makers would send apparatus to be shown at any of the meet- 
ings The meeting was resolved into an ardinar} science 
meeting, ard Messrs W R Bower and E Edsen were elected e 
members -Prof § P Thompson, E RS, comwicated a 
fote on supplementary colours, and showgd gxperpents on the 
subject As white light can be divided into pans of coth- 
plementary colours,” so any coloured lifht, not monochromatic, + 
can be split up into pairs of tints , these, the autor, for want of ° 





a better name, has called ‘‘supplementary coløurs ”_ For pro- * 


ducing such colours two methods were used In thé first one, 
a spectrum of the coloured light was formed by a direct-vision 
spectroscope and recombined on a screen By interposing a 
narrow prism between the spectroscope and screen, a portion of 


Referring torof Thomp- * 


the spectrum was separated from the rest, and various pans ôf , 


supplementary cOlouis thereby obtained In the other method, 
polarized light, a quartz plate, and a double image prism were 
used to form two patches of complementary colours On inter- 
posing a coloured medium the patches bæame supplementary, 
and varied in tint as theeprism was rotated The chief pecu-, 
larity of sapplementary colours was the great vanety of tint 
that could be obtained from a single medium, permanganate gf 
potash ım dilute solutions being particularly nch 1n this respe 
The author had also noticed that the eye was not very sensitive 
to orange coloured rays When experimenting by the second 
method, he had observed that with any composite light one of 
the supplementary patches could be got of a gvayish hue, and 
the other nearly a pure spectrum tint He thus unexpectedly 
verified Abney’s law that any,colour coui bo produced by 
diluting some spectrum tint with white hght Captain Abney 
said It wag very interesting to see the gray colour and the supple- 
mentary colows shown by the author General Festing and 
himself had. experimented on colour phenomena by methods 
quite different from those used by Prof Thompscn, for-my had 
matched @oloms by adding White light to pure spectrum tints 
until a match was produced Greater purity of colour could be 
obtamed in this way—-A paper on médes of represent 
electromotive forces and currents in diagrams, by Prof. S P 
Thompson, F R S , was postponed 


Chemical Society, February 18 -Prof W A Tilden, 
FRS, Vice-President, in the chair —The foilowing papets 
were read —<A search for a cellulose-dissolving (cytchydrolytic) 
enzyme in the digestive tract of ceitaim frain-feeding animals, 
by H T Brown The author and G & Morris have recently 
shown that during germination of grass seeds the cell-membrane 
of the endosperm 1s broken down and destroyed by a specific 
cellulose-dissolying enzyme, or cytohydrolyst, such disintegia; 


tion of the cgll-wall being a necessary operation, as otherwise - 


the cell-conterts would not redtily comeginder the influence of* 
the very indiffusible starch and proteid-dissolving enzymes 
sgcreted by a ceitain layer of cells ın the embryo As 1? was 
found by the author that the analogous starch-hydrolyzing 
enzymes of animal saliva and of the pancreatic secretion ex- 
periences “the same difficulty in traversing the thin cgll-mem- 
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mosf"certain that grain-feeding animals 
Qvision in their eqonomy for rem@ying, 
S of the starch-cells of the interior of 
the graip, ın ogder [hat the cell-contents may be accessible to 
* the digestive sacle of the alimentary canal This is, how- 
ever, found .to be@ot the case The cell-wall is completely 
aissolved befor the grain food enters the small intestine, but 
the enzyme &@ffecting the dissolution ıs not secreted by any part 
of the animal econgmy, but ıs pre existent in the grain before 
e ingestion ‘Te comparative abundance of the cytohydrolyst in 
the various grain foods given to stock 1s, as will be at once seen, 
of great impoitanée, bearing as ıt does on the relative speed of 
digestion Thus, oats contain a particularly large proportion of 
the cytohydrolyst , this fact throws considerable light on the 
cause of the high esttmation in which oats are held as a food- 
stuf —On thè influente of oaygen and concentration on fer- 
mentation, by 4 J Brown ‘The author describes experiments 
on the reproductive power of yeast, from which it appears that 
. all fermentable nutritive solutions encourage the mcrease in 
number of yeast-cells to some fixed point, beyond which they 
will not reproduce themselves It 1s also shown that if a 


Px) 
brang it appeared 
must possess ©8mé 
during digestion, th 


° greatg: number af cells be mtroduced into a fermentable solu- 


tion than the hquid could orginally develop, no increase ın the 
number of the cells takes place As under conditions like these 
fermentaffon still proceeds vigorously, a number of disturbing 
factors which complicate the results obtamed under ordinary 
‘conditions may be eliminated by using non-multiplying yeast- 


* cell Byexperimenting with a fixed number of cells, 1t 18 found 


À 


„o véry pale yellow, thin prisms which melt at 147° § 


* that the mesence of oxygen exercises an accelerating influence 
on the speed of fermentation by means of yeast This fact 
seems 1rrecapeilable with Pasteurs theory of fermentatio® 
TRe author also finds that the speed of fermentation of sugar 1s 

- not dependent on the céhcentration of the solution, but that, ın 

” solutions cont&ming between 5 and 20 per cent of dextrose, 
appropimately thesame weight of sugar 1s fermenfel in equal 
times en the amount of dextrose in the solution rgaches 
30 per cent , fermentation proceeds much more slowly —Limet- 
tm, by W A Tilden Limettmn, C,,H,.0, 18 a crystalline 
substance deposited from the essential oil of the hme Tt forms 

Dilute 

solutions exhibit a beautiful violet fluorescence It yields a 

dibromo - derivative, C,,HgBr,0,, a trichloro - compound, 


Z Cu HClO, and a dibromochloro-derivative, C,,H,Br.ClO, 


Nitric acid converts at into a nitro-derivatıve, Cy Ha(NO,)04 
On fusion with potash it yields phloreglucimol and acetic acid 
ft seems to have the constitution C,H,(OCH,), CMO, —The 
agid action of drawing papers, by C Beadle Prof Hartley 


+ has recently shown that drawing papers possess an acid reaction, 


. 


and considers the acidity to be due to sulphuric acid left in the 
fibre afte: the processes of souring and washing in the manu- 
facture of the paper Dfawimg-papeis are sized with gelatin 
and alum, and it is to this Jatte: substance that the author 
attributes the acid reaction The aqueous extract from one of 
these papers was found to react agid towards litmus solution, but 
basic towards methyl orange The apparent acidity of the 

. extract 1s hence due to the presence of a basic sylphate of 
alungina ° 


Geological Society, February 10 —Sır Archibfld Geikie, 
F R 8 "President, in the chair —Phe following communications 
were read —The raed beaches, and ‘‘ head ” or rubble drift of 
the South of England their felation to the valley drifts and to 
the Glacial period, and on a late Post-Glacial submergence, 
Part I, by Joseph Ptestwich, FRS The author remarks 
that, besides the subaerial, fluviatile, and marine drifts of 
the south of England? there is another drift which 1s yet 
umplaced This he considers to be connected with the ‘head ” 
overlying the ratsed beaches Of these he deseribes the dis- 
tribution, characters, @nd relations along the south coast The 
“head” overlies the beaches, and frequently overlaps them 
In the beaches large boulders are found, and marine shells, of 
which lists fo. the various localities are given The “head” 
fgequently shows rough stratification of finer, and coarser 

-watenials It contains mammalian bones, land-shes only, and 
‘occasionally flint rmplqments Qn the coasts of Devon and 
Cornwall ıt ıs separated from the raised beaches by old sand 
dune? In South Wales the beach occurs below the mam, 
maliferous cave deposits, whilst material corresponding to the 
“head ” seals up the cave-mouths The ossiferous breccias of 
he caves are therefore intermediate in age between thé beaches 
and the 
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fhead” The origin of the boulders ıs discussed, and | I, by Joseph Prestwich, F ¥S 


i . è 
it 1s inferred that they have been brought, not from the French 


coast, nor from a submerged land, but from a north-easterly 
source by floating ice through thee Straits bf Dover The 
Mollusea of the raised beachts, of which a list of 64 1s given, are 
closely related to foxms living in the neighbourmgeseas e These 
raised beaches aie not of the age of the higher valley-gravels $ 
but the evidence (especially that yielded, gy the Samme Valley 
deposits) pomts rather to their connection with the lower 
valley gravels, and therefore, with the exception of the caves, 
they represent the latest phase of the Glacial period After the 
reading of the paper, the Preadent though? the Fellows were to 
be congratulated that the fathfr of the Society should still con- 
tinue to furnish them with such papers as that to which they 
had listened—so full of careful observation, rangmg over go 
wide an area, aned raising so many questions of the greatest 
interest They would regret that the author was prevented by 
ilness from being present that evening, but he hoped that he 
would be able to attend when the second part of the paper’ was 
read, and when the full discussion of this wide subject could be 
entered upon Dr Evans concurred in the advisability of post- 
poning the discussion of the paper until the second part had 
been read —The Olenellus zone in the North- West Highlands, by 
B N Peachand J Horne (Communicated by permission of the 
Director-General of the Geological Survey ) In the stratigraphi- 
cal portion of this paper brief descriptions are given of certain 
sections in the Dundonnell Forest, from eight to ten miles 
north-nerth-east of Loch Maree, which have yielded fragments 
of Olenellus The organisms are embedded ın dark blue shales 
occurring near the top of the ‘‘fucoid beds” and towards the 
base of the ‘ serpulite grit,” forming part of the belt of fossili- 
ferous strata stretchmg continuously from Loch Eniboll to 
Strome Ferry—a distance of ninety miles In the Dundonnell 
Forest the basal quartzites rest with a marked unconformability 
on the Torridon Sandstone There 1s an unbroken sequence in 
certain sections from the base of the quartzites either to the 
**serpulite grit” or to the lowest bands of the Durness lime- 
stone At these horizons the strata are truncated by a power- 
ful thiust, which, at Loch Nid, brings forward a slice of 
Archean rocks with the Torridon sandstone and basal quartzite 
The strata from the base of the quartzites to the base of the 
Durness limestone, exposed ın the Dundonnell Forest, are 
compared with their prolongations to the north and south of 
that region, from which ıt appears that there 1s a remarkable 
persistence of the various subzones identified in Assypt and at 
Loch Eriboll But between Little Loch Broom and Loch Kishorn 
dark blue shales near the top of the ‘‘fucoid beds” have been 
observed at various localities, evidently occupying the same 
horizon æ the Ofenedizes shalesin the Dundonnell Forest. The 
serpulites (Sa/fereliz) associated with the trilobites ın the 
*serpulite grit” occur in the basal,bands of the overlying lime- 
stone , they were found during last season in the brown dolo- 
mitic shales accompanying the Olerellus shales in the ‘‘ fucoid 
beds,” and they were formerly detected in the third subzone of 
the ‘pipe-rock” in Sutherland Their appearance on these 
horizons leads us to cherish the hope that portions of Olenellus 
may yet be met with in certain shales in the quartzites, and 
probably in the lowest group of limestone The evidence now 
adduced proves (1) that the ‘‘fucoid beds” and ‘‘serpulite 
grt” are of Lower Cambrian age, the underlyinff quartzites 
forming the sandy base of thẹ system, (2) that the Torridon 
Sandstone, which 1s everywhere separated from the overlyipg 
quartzites by a marked unconformability, 1s pre-Cambrian 

he Olenellus which has been discovered 1s described as a new 
species (O Lafworthz) closely allted to O Shompsonz, Hall, 
from which it differs chiefly in the arrangement of the glabella- 
furrows, and ın the presence of a rudimentary mesial spine at the 
posterior margin of the carapace Remains of other spa@cies. 
referrable to Olenellus are described, but these are too frag- 
mentary fo. exact determination All are characterized by a 
1eticulate ornamentation similar to that described by* Wélcott 
in O (Mesonacis) asaphordes, Emmons The remains consist 
chiefly of portions of carapaces The reading of this paper vas 
followed by a discussion, m which Dr Hicks, Dr Woodward, 
the President, Prof Lapworth, and Mr Peach took part 


February 24—W H Hudleston, F RS, President, in 
the chair —The following communications were read —The 
raised beaches, and “head,” or rubble drift, of the South 
of England therr relation to the valley-drift? and to the 
Glacial period , and an a late post-Glacial submergence, Part. 
The ossiferous deits- 


» 


~ 


e ® “head” or Pubble dre marks the 


«distance of our own times, the transition being short and almost 


: theregn —A paper by Prof Gfoom was then read, on buf. 


‘ . e d 
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of the Caves of Gower are shoŵn to be contemporayeous with 
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protection m Dicotyledons, and, in bX ung@pigabjg absences the 
aydon Jackson — 


the raised sand dynes between the beaches andsthe “head,” 
and reasons are given for shpposing,that the elevation of land 
which preceded their formation need not necessarily have been 
greater tan 120 feet eThe mammalian faun’ of these caves 1s 
the last fauna of the Glaci&l or post-Glacial period, and the 
osing chapter of Glacial 
times idence is given for considering that the ‘‘rubble- 
drift” has a wide inland range, and that to it are to be referred 
the “head ” of Dela @eche, the sybaerial detritus of Godwin- 
Austen, the angular flint drift ofeMurchison, and in part the 
“trail” of Fisher and the “warp” of Trimmer, as well as 
other depesits described by the author The accumulation is , 
widespread over the south of England, and occms in the 

Thames Valley, on the Cotteswold Hulls, and®on the flanks of 

the Malverns The stream-tin detiituseof Cornwall and the 

ossiferous breccia filling fissures (which must be distinguished 

from the ossiferous deposits of the true caves) are held to be 

representatives of the ‘‘rubble-drift,” which is of a variable 

character The author discusses the views of previous writers , 
on the origin of the accumulations which he classes together as 
‘frubble-drift,” and poimts out objections to the various views 
He considers that they were formed on upheaval after a period 
of submergence which took place slowly and tolerably uniformly , 
and that the absence of marine remains and sedimentation shows | 
the submergence to have been short This submergence cannot 
have been Jess than 1000 feet below present sea-level, and was 
shortly brought to a te:mimation by a senes of intermittent 
uplifts, of which the “head” affords a measure, sufficiently 
rapid to produce currents radiating from the higher parts of the | 
country, causing the spread of the surface-detritus from various 
local centres of higher ground ‘The remains of the land animals 
killed during the submergence were swept with this déb72s into 
the hollows and fissures on the surface, and finally over the old 
chiffs to the sea- and valley levels Simultaneously with this 
elevation occurred a marked change of climate, and the tem- 
perature approached that of the present day ‘The formation of 
the ‘“‘head” was followed in immediate succession by the 
accumulation of recent alluvial deposits, so that the Glacial | 
times came, geologically speaking, to withm a measurable 





abrupt In this paper only the area in which the evidence 1s most 
complete is described The author has, however, corroborative 
evidence &f submergence on the other side of the Channel — 
The Pleistocene deposits of the Sussex coast, and then equiva- 
lents in other districts, by Clement Reid (Communicated by per- 
mission of the Director General of the Geological Survey ) The 
gales of last autumn and early winter exposed section$ such as 
had not before been vi~ible in the Selsey Peninsula Numerous 
large erratic blocks were discovered, sunk 1n pits in the Brackles- 
ham Beds These erratics included characteristic rocks from 
the Isle of Wight The gravel with erratics 1s older, not newer 
as 1s commonly stated, than the Selsey ‘‘ mud-deposit ” with 
southern Mollusca Numerous re-deposited erratics are found 
in the mud-deposit, which 1s divisihle inte two stages—a lower, 
purely marine, and an upper, or Serodeculasza mud, with acorns 
and estuarine shells At West Wittering a fluviatile deposit, 
with erratic at its base and stony loam above, 1s apparently 
closely allied to the mud-deposit of Selsey , ıt yields numerans 
plants, land and fresh-water Mollftsca, and mammalian bones, | 
of*which lists are given The strata between the brick earth 

(= Coombe Rock) and the gravel with large erratics yield ¢ 
southern plants agd animals, and seem to have been laid down | 
during a mild or interglacial episode A similar succession 1s 
found in the Thames Valley and ın various parts of our eastern 
counsies fter the reading of these papers there was a dis- 
cussion, In which the President, Dr Evans, Mr Ussher, Mr J 
Allen Brown, Prof Hughes, Dr Hicks, and others took part 


Lifinean Society, February 18 —Prof Stewart, President, 
in the chair —The President exhibited specimens of Cystoceha 
zmMracutata, an orthopterous insect from Namaqualand, in 
which the female as far more conspicuously coloured than the 
male (which is unusuaff, and the stridulating apparatus of the 
male differs ın certam important details from that of other 
species <A discussion followed on stridulation m msects and 
the vaztous modes of producing it, in which Messrs C Breeze, 
IeM Holmes and B Daydon Jackson took part —The Pre- 
sident also exhibited some specimens of a Crustacean, Ocypoda 
ceratephthalmg, and communicated some interesting 1.formation 
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authors views were expounded by MË 
Mr W T Thselton-Dyer, C MG i , COMMUNI Caddy 2 
paper by Herr F Stephen, entitled ‘‘A Revistor of Celenso’s 
New Zealand Kepatre ” % s 


e e 

Entomological Society, February 24 —Mr, Frederick Du- 
Cane Godman, F R S , President, in the chair ~ The President 
referred to the loss the Society had recently, sustained by the 
death of Mr Henry Walter Bates, F RS , who had twice been 
its President , and he also read a copy of the resolution’ of syne 
pathy and condolence with Mrs Bates and hà family, ın their 
bereavement, which had been passed by the Council at their 
meeting that evening —Mr Frederick C Adams exhibited a 
monstious specimen of Zelephorus 1usticus, taben m the New 
Forest, in which the left mesothorace ¢eg consisted of three 
distinct femora, tibize, and tarsi, appa ently orig,natiig fiom a 
single coxa He also exhibited specimens of Zedra awita —Mr 


G A James Rothney sent for exhibition a series of specimens , 


of two species of Indian ants (My; micaria subcartnaia, sm , 
and Aphenogaster (Messor ) barbarus, Ia , var punctatus, Forel} 
which had recently been determined for him by 4'r Forel He 
also communicated notes on the subject, in which it was stated 
that Afy mucaria subcarinata, Sm, was not incommon in 


' Bengal, and formed tts nest by excavating the ear®& round 


trees, and throwing ıt up in mounds of fine grains The author 
also stated that both sexes of this species swarmed early in the 
“rans,” from about July 7 to July ro Of the econd specie8— 


A phenogaster bar bar us var punc'atus, Forel—Mr. Rothney ob- e 


served that it, like the bee, <pzs dor sata, seemed to hay agreay 
p£rtialıty for the gardens and buildings of, the o:d Mogul Em- 


perors in the North-West Provinces and in the Punjab, the bee 


1 


disfiguring the arches and roofs with its Guge nests, and the ant . 


frequenting the gardens and steps —The Hon Walter Roths- * 
child comniinicited a paper entitled “Onee [itJe-known 
Species of Pagzize from the Island of Lifu, Loyalty® Gr&up ” 
The paper was illustrated by a beautifully coloured drawing of 
the male, variety of the male, female, and under sfde of the 
species 
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Royal Society, February 15 —Sir W Turner, Vice- 
President, m the chair —The Astronomer-Royal for Scotland 
read a paper on the new star in the constgllation Auriga dis- 
covered recently by the Rev Dr T Anderson, of Edinburgh 
Dr Andeyon believes that he first saw the new star on,’ 
January 24, but he did not recognize ıt as new until a few days 
later, when it struck him that its right ascension did not agre€ 
with that of 26 Auge, for which he had mistaken it When 
the Astronome:-Royal first examined the spectrum ım the 
begmning of this month, its general*appearance was that pre- 
sented by new stars son after their first outburst Since then 
the spectrum has gradually become more continuous Only one 
of the characteristic nebular Imes (F) was psesent. Two other 
lines neaily comerde with chara€teristic nebular lines, but one 
has too great, the other too small, refrangibility, so that the 
displacement cannot be due to motion of the star, even 1f it had 
not been @s it ıs) too great a displacement to admuit® of 
probable explanation in this way The brightness of phe star 
increasede gradually after it# first observation, then decr@ased 
more rapidly, and finally became,nearly steady The bright- 
ness of new stais usually increases rapidly at fist, and fmally 
diminishes gradually to zero The geyeral phenomena pre- 
sented in the present case resemble those of a vartable star, 
such as R Andromedz or R Cygni,grather than those of 
a new star which rapidly burns out “Sir W Turner read a 
paper on the lesser reiqual (Ba/enoptera rostrata) m tite 
Scottish seas After giving a brief account of the occurrence of 
this whale ın Scottish seas, Sur W Turner proceeced to discuss 
the specimen which was captured nea Gianton, in the Firth of 
Forth, m 1888 The lesser rorqual 1s ¢haracterized externally 
by a dorsal fin, by a large white patch on the front aspect of 
each flipper, aad by great apparent distension anteriorly on the 


ventral aspe®, the distension pemg prolonged to the extreme > 


anterior end The whalebone 1s also @haracteristic, the ex- * 
tremities of the plates being bioken up mto thin fibres „The 
author points ont a distinction between whales belanying to the 
dolphin class and other whales, in respect of the stomach In 
the formey the first compartment of the stomach does not fulfil a 
digestive function , ın the latter all the compartments have a 
digestive function The number of compartments varies from 
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four {1 the PPEPols 
stomach of the lessse 
of wash has not a*d 


bo f@irteen in Soweiby’s whale „The 
Nigal has five compartments, the’ first 
five funcfion, so that in this respect it 
_ resembles the delphin’s The third compartment 1s very small, 
its existenck bemgg"ndicated externally only by a faintly 
marked line ‘on the Surface of what seems to be the third, buts 
really the foyrtty The size of the openmgs connecting the 
various compartments diminishes rapidly from the anterior to 
the posterior „end -Prof Tait read a paper on the relation 
between kinetic energy and temperature in hquds He 
sh8wed how, by gonsidering (an the usual pressure-volume 
diagram) a Carnot’s cycle formed by the horizontal part of an 
isothermal below the critical temperature, the lines of constant 
volume passing through the extremities of that part, and the 
portion of the cfitical isothermal intercepted between these 
Imes, we gan calculaté the difference between the average 
specific heats of*the liquid and the vapour at constant volume 
throughout the given range of temperature in terms of known 
* quantities, the vapour, of course, starting from the condition of 
saturation at the lower temperature In this cycle the sub- 
stance 1s—~except when in the state corresponding to the 
horiz@ntal part of the lower isothermal—either entirely liquid or 
entirely vapour In the caséof carbonic acid, it appears that 
the avergge specific heat at constant volume throughout 
a given range is greater in the hquid condition than in 
the state of vapour In the liquid state (judging from 
Amagat’s, results) the average at constant volume seems to 
be about equal to the specific heat of the vapour at constant 
* pressure He gave also a number of thermal details about 
CO, malty based on Amagat’s experiments These in; 
clyded the lawent hawweof the vapour which (taking the volume 
of: pound of CO, at g’ C and 1 atmosphere as 8 cubic feet) 
*, was shown to fall from 53 unts ato” C to17 8 at 30° C 
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Royal Society, February 17 —The Right Hon the Barl of 
Rosse, F R S, President, in the chair —Note on the basal con- 
glomerate of Howth, by Prof W J Sollas, F RS The author 
discussed the characters of these lowest-lymg deposits of the Hull 


-* of Howth, and stated that he could find no evidence for the vol- 


a 


canic origth attributed to them by Sir A Geikie they had been ' 
formed in moire than one way, a consideiable part arose from ' 


the dislocation, fracture, and crushing of the Cambrian slates 
and quartzites 272 se the broken fragments beg subsequen.ly 
sounded by intratelluric flow, but sone appeared to be true 
conglomerates, which had been powerfully affecte® by crust 
movements This is only what one might expect when one 
considered that from the mgher beds of Bray there was an m- 
creased development of arenaceous material downwards into he 
lower beds of Howth thesapproximation to a shore indicated 
by the frequency of sandy shoals, leads at length to an actual 
Beach, indicated by the basal conglomerates —-The variolite of 
Annalong, Co Down, by Prof Grenville A J Cole This 


rock occurs as & dyke north ofeAnnalong, exposed above low | 


water for about 80 feet, and 4 feet wide The mass consisted, 
at the time of its consoligation, of spherulitic tachylyt® through- 
outebeing a very 1emarhable development of basic glass, and 
probably the crest of an olivine-basalt dyke The extreme edges 
still oon their glassy character Jn the mterior of the devitni- 
fied mass the spherulttes are 1! cm in diameter ‘This ıs the 
second recorded occwrence of variolite in the British Isles a 
sPectmen, correctly named, and collected by the Insh Ordnance 
Survey some fifty year® ago, led to the author’s search for the 
rock on the coast of the Co Down —-Mr J Joly read a paper 
entitled ‘‘ Ona Speculafion as to a pre Material Condition of the 


Uerverse ” . 


e OXFORD 
University Jumior Scientific Club, February 17 —Mr 
J A Gardner, of Magdalen College, President, in the chair — 
Mr F R L Whilson,%eble College, exhibited some Telugu 
Palmyra leaf manuscripts from the north-east of the Madras 


. Presidency —Mr H H G Knapp, Non-Coll? read a paper 


«on muscular fatigue discussioh followed, in which various 
members took part --A paper was read by Mr R E Hughes, 
Jesu» College, on the nature of solution A lengthy discussion 
followed this paper 

CAMBRIDGE 


Philogophical Society, February 8 —Prof Darwin, Presi- 
dent, in the chair —The following communications were made — 
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On long retating circular cylifiders, by C Chree, Fellow of 
King’s Collega A solution 1s found’ for a dong cylinder of 
isotropic elastic material, wyth its crbss-section bounded by a 
circle or by two concentric circles, rotating with ungform velocity 
about its axis Thé solution ıs not exacty save when Poisson’ge 
ratio 1s zero, but 1s approximate wh the same way as Samt- 
Venant’s solution for beam? Formule ef given of which are 
based tables showmg the shortening of the cylmder ànd the 
increase 1n its radius or radu under rotation Formule are also 
found for the limiting safe speeds acca@ding to the stress- 
difference and greatest strain gtheories, and these are compared 
with the formula arrived at by Prof Greenhill on his theory 
of instability The results appear to be of considerable practical 
importance —-On the theory of contact and thermo-electricity, 
by J Parker, St John’s College The phenomena are deduced 
by analytical thermodynamics solely from expressions for the 
eneigy and entropy functions of the system These are of the 
most geneial type, ın that they include all kinds of terms that 
are formally possible, the coefficients of these terms being the 
measures of physical properties of the systerh which may or may 
not have an actual existence Thus there will occu terms which 
mdicate, after Helmholtz, affinity between electricity and dif- 
ferent kinds of matter The results are just sufficiently wide to 
include the known facts of thermo-electricity Considerations 
ot a cognate kind have been treated by Lorentz, Duhem, and 
anc 
e 


February 22 —-Prof Darwin, President, in the chair —The 
following communications were made —Preliminary notes of 
some observations on the anatomy and habits of A/cyonzum, by 
S. J Hickson Between the ccelentera of A/cyonzum there 1s a 
dense, transparent gelatinous mesogloea This is penetrated (1) by 
endodermal cords connected with the endoderm of the ccelentera, 
and (2) a plexus of very fine nerve (?) fibrils connected with 
, a number of very small um, bi-, or tripolar ganglion cells 

The endodermal cords are not hollow canals, as they are usually 

described, and all attempts to inject them failed At the 
, periphery tnese endodermal cords come into contact with ecto- 
dermal invagination at places between the old polypes, and 
give rise to the buds When the young buds have nearly de- 
veloped all the characters of the older polypes, canals are formed 
which communicate with the ccelentera The plexus of fine 
nerve fibrils can only be made out in fresh specimens stamed 
with osmic acid It could not be traced ın the peripheral paits 
of the colony in consequence of the great quantity of the cal- 
careous spicules in this region Some experiments were made 
to determine whether in these animals the expansions and con- 
tractionsgof the polypes occur rhythmically During the first 
two or three days after 4/cyonzem 1s placed in the tank it con- 
tracts completely with tolerable regularity twice in every twenty- 
four hours After that time it either remains expanded or con- 
tracts irregularly Of six Aleyonzums that were placed in a 
tank with an artificial tide that rose and fell every twelve hours, 
only three unfortunately“survived for more than a fortnight, and 
| thesecontracted with tolerable regularity oncein twenty-four hours, 

These experiments seem to prove that 4écyonzum contracts nor- 
mally twice ın every twenty-four hours, and that the rhythm of 
these contractions continues for some time after ıt 1s removed from 
the action of the tides, and that a new rhythm ma be induced 
by®subjecting them to the action of an artificial tide of a different 
period —On the action of lymph m producing mtravascular 
clotting, by Dr L E Shore ‘The sudden injection into the 
*vascular system of a rabbit of a small quantity (4c c torsec) 
of lymph drawn from the thoracic duct of a gog cause. death 
with more or less complete intravascular clotting The lymph 
loses this property after ıt has itself clotted e The injection of 
even large quantities of lymph-serum produces no guch eect 

Proteid bodies in the apparently normal lymph to which the 
power 1s due have been isolated —On the fever produced by 

mmjection of Vd120 Metschuzkovt, by E H Hankm and & A 
| Kanthack —On the method of fertilization in Zxora, by J C 
Wulhs The flowers are massed together and thus rendeeed 
conspicuous Honey 1s secreted by a nectary upon the disk, 
and protected by the length (3-4 cm ) @id narrowness of the 
.ube The mechanism resembles that of Campanula The 
anthers dehisce in the bud, covering the style, whose stigmas 
are closed up with pollen The stamens bend away whgn the 
flower opens, nnd the style preSents the pollen to insecs 
Later the stigmas separate, but never bend back so far as' to 
effect autogamy In Z Westi autogamy occurs in the bud,but 
Me flower appears to be self-stdtile 
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Academy of Sciences, February 29 —-M d’e\bbadie in the 
chair —On a differential e€juation relating to the calculation of 
perturbations,,by M F Tisserand —On the storm of June 8, 
@8o1, 1 the Department of Lot-et-Garonne, by M Faye The 
account given in this paper $F the circular movements of winds 
and descending curremt# supports M "Faye’s theory of cyclones 
~-(n thé order of appearance of the vessels in the flowers of 
Taraxacum dens lenis, by M A Trécul —Reseaiches on 
monohalogen and neonocyanogen, derivatives of ethyl aceto- 
acetate, by MM A Haller andeA Held —Influence of the 
intra-renal tension on the functi8ns of the liver, by M Félix 
Guyon ->On the fundamentals of geometry, by M Sophus 
Lie —Remarks on the subject of the last communication 
by M Gouy, on the superficial tension of ‘iquid metals, by 
M H Pellat —On some diffraction experiments by M Hur- 
muzescu —~On the polarization of the atmosphere by the light 
of the moon, by M N Piltschikoff <A series of observations 
made by means of a polarimeter shows that the proportion of 
polarized light in the sky at night diminishes in a continuous 
manner from the time of full moon, when a maximum 1s at- 
tained, to new moon, when it reaches zero, it afterwards 
mereases from new moon to full moon —On the temper- 
atures of certain industrial furnaces, by M H le Chateler 
Measurements of certain high temperatures by the method 
recently communicated to the Academy have led to re- 
sults not m accord with previous estimations — Stereo. 
chemistry and the laws of rotatory powe, by M Ph A Guye 
A ieply to the notes on this subject by M Colson — A seres of 
new compounds chromosulphuric acid and the metallic chromo- 
sulphates, by M A Recoura (See Notes.)—Researches on 
the application of the measurement of 1otatory power to the de- 
termination of the combinations formed by aqueous solutions of 
perseite with the acid molybdates of sodium and ammonium, by 
M D Gernez —Action of soda and potassium cyanide on 
chlorodiamylamine, by M A Berg —Metaphenyltoluene, by 
M G Perner —On the presence of mannite and sorbite 1n the 
fruits of the laurel cherry, by MM Camulle Vincent and Dela- 
chanal 
proportions in the fruits of the lauel cherry —The heats of 

¢ formation of potassium carballylates, by M G Massol The 
‘quantities of heat disengaged by the successive combination of 
thee molecules of potash with one molecule of carballyhic acid 
decrease ®progressively The mean heat of combination 1s 
superior to that of the monobasic acids These results are the 
same as those obtained for simple organic bibasic acids —Note 
on the density of textiles, by M de Chardonnet —The detection 
of oil of resin m turpentine, by M Zune —Compatative niti- 
fication of humus and unaltered orgamic matter, and the influence 
of the proportion of nitrogen $n the humus upon the nitrification, 
by M B Pichard --On the medical utilization of alternating 
cuirents of high potential, by MM G GautierandJ Laat The 
authors have1educed an electromotive forwe of 2000 volts, by means 
of transformers, to a voltage suitable for medical purposes, and 
have experimented on several patients to determine the influence 
of, alternatmg currents on nutrition —-On the composition of 
hemocyanin, by M A B Gniffiths The results of analyses 
are represenéed by the formula Cgg7FTya93N g03CuSsOQo53 —-Pto- 
mames ın some infectious disorders, by B Guiffiths e~ 
The Molle, a disease of the Champignons de Couche, by MM 
Cd$tantin and Dufour —Spring and autumn woods, by M 
Emile Mer —On fecundation in cases of polyembryony, by 
M G Chauveaud —On the action of the vzcleole on the tur- 
gescence of the c&ll, by M Ch Decagny —On the regimen of 
subterranean waters m the Upper Sahara of the province of 
Algigrs, between "Laghouat and El Golea, by M Georges 
Rolland 

BERLIN 

Physical Society, February 12 —Prof Kundt, President, 
an the char —Dr Kahscher showed how, without using 
Kughofi’s law, the distribution of currents in a system of linear 
conductors may be, calculated ın a very simple manner by 
employing the once mgch-used but recently neglected principle 
of the superposition of currents —Dr E Budde gave an exact 
definition of ‘‘temperature” on the basis of mathematical 
deductions and of physical considerations, 

Physiologigal Society, February 19 —-Prof Munk, Presi- 
de&t, m the chair—Dr Katzenstem has satisfied himself, on 
the lgsis of careful anatomical and physiological investigation, 
that the crico’thyroid muscle 19 innervated by the inferio® 
*laryngéal negve, a conclusion also arrived at by Prof Zuntz 
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The authors find these two alcohols present m equal, 
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Physical Society, February 209- Kunglt, Presfdent, 
in the chan —Prof Neesen gage any nt of meassrements 
of latent heats of evaporation which*%he” had detefmimed 
by means of a condens"tion calonmeter Jn thése gxptriments . 
a smal] quantity of the fluid under meson was allowed to 
evaporate 2# vacuo for one or two minfites while resting on the 
surface of mercury in such a way as not to b€ i1 contact with 
the walls of the contammg vessel Pure water gave 4 latent 


heat of evaporation which corresponded “closely with that » 


obtamed by Regnault Dilute solution of sodium thlende (ope 
molecule of the salt pe: litre of water) gave aresult which was 
nearly the same as for water, but slightly greater As the per- 
centage of salt ın solution was increased (up to fouy moletules 
per litie) the latent heat of evaporation rapidly, dimimished A 
series of alcohols have similarly been eyamined, but the values 
for these not yet accurately determmed It was fownd that ‘in 
general the latent heat of evaporation ıs greatér during rapid 
than during slow evaporation The condensation of the vapours 
on the walls of the vacuous space was recorded by the move- ° 
ment of the caloiimeter scale —Dr Thiesen spoke on the 
properties of perfect dioptic systems, as based upon certam 
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mathematical deductions, and on, the construction of systems - 


with any given properties 
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L'Homme dans laeNatwe Par Paul Topinard (Paris 


Baıllıère ey Cte , 1891 ) 


is with much pleasure that we announce the appear- 
ance of."2 new work from the pen of Dr Paul 
Tofinard, formerly General Secretary of the Anthropo- 
logical Society of Pans, and Professor in the Ecole 
d’Anthropolbgie Dr Topinard is well known in this 
country as gne of the most emment, if not the most 
eminent » Physical anthropologist in France at the present 
day, and it 1s With much regret that anthropologists here 
have observed the shameful way he has been treated by 
a faction of the Anthropological Society of Paris, who 
have done their best to diminish his usefulness and retard 
the advancement of true agthropological science in Parts 
Notwithstanding the troubles and anxieties he has gone 
through—to which we would not have alluded here had 
they not been public property, and discussed in French 
sciertific* journals—it 1s gratifying to find that Dı 
*Topinard has pursued the even tenor of his way, and been 
able to effich anthropological science by another of hiy 
‘vabuable wks, {Shing the seventy-third volume of the 


-“ International Scientffic Series ” 


The work ‘under review is divided into twenty-two 
chapters, è The’ first contains, in addition to a statement 
of the scope of the book, a short but interesting Mis- 
tory of the development of anthropological science Jn 
the second chapter, its nature, its proper limits, and tts 
relation ta biology, ethnology, psychology, nd sociology, 
are pointed out The term “ anthropology ” 1s restricted 
to the study of man as an animal and a member of a 
group in the zoolégical series, in, conformity with the 
acceptation ın which 1 1s used by Blumenbach, Broca, 
Quatrefages, and others In the third chapter, the various 
subjects of study included in anthropology, as above 1e- 
stricted, are set forth, and the general principles of zoology 
on which the distributio& of animals in groups of different 
values rests, the choice of characters on which they are 
founded, and the differences between race, species, family, 
and order are indicated K 

The methods employed ın anthropological resgaich are 
considered in the fifth chapter These nfiy be briefly 
stated,ag descriptive and anthropometric As descriptive 
term’ are lable to vary very “onsiderably accosding to 
the ideas of different obsaivers, their value has hitherto 
Ween much less definite than characters based upon 
measurement For some time past the author has been 


endeavouring to elaberate a system of observation which — 


wall render descriptive characterg more uniform and 
trustworthy than heretofore Having had some practical 
experience of the Plan advocated by Dr Topinard, we 
may state that we have been favourably impressed with 
it, not only for produéing more uniform results, but also 
for saving labour to the observer, facilitating, the analyses 


* Of observations, and for classifying the latter cording to 


their type 

Te character ot the hair ıs dealt with m the sixth 
chapter The hairis shown to furnish us with characters 
which are of importance not only in distinguishiag races, 
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but also nm comparing man with the anımåls most nearly 
allied to hy The author shows that, in respect to their 
hair, the negre races differ most from the monkeys, While 
the whate races most nearly resemble them, the yellow 
races being imteimediate 
the hair corresponding Ri the #ong coarse outer fur of 
mammals displaces the’ woolly haif-*the homologue of 
the woolly under-fur, while in the woolly-haired races the 
reverse takes place These characterg of the hair’ would 
have formed an impassablg gulf between the yellow and 
negro races had not some fntermediate forms fortunately 
been left The abundant generahzation of fu as’ lanugo 
in the fœtus would go to prove that man descended fiom 
a furred progenitor e 

The value of statistical maps 1s discussed in the sevénth 
chapter, and as an example of their use in tracing race- 
characters, the distribution of the blonde and dark types 
in France has been taken and illustrated It 1s shown, 
however, that the combination of the descriptive and 
anthropometric methods gives the most trustworthy 
results in determining the natural types of man The 
latter method is discussed in chapter vin , and the use of 
indices, projections, seriations, graphic curves, averages, 
&c, are also explained 

The ninth chapter deals with measurements of the skele- 
ton and the living body, and how these should be made by 
travellersand others The directions given for the mea- 
sarement of the long bones by ascertaining their maximum 
length is undoubtedly the best method The proportions 
which these bones bear to the height of the skeleton (the 
latter being taken as 100) he gives as follows humerus 
200, radius 143, femur 273, tibia 221 To get the 
stature of the subject when alive, he adds 35 mm to the 
height of the skeleton obtained from the detached bones 
by the above formula The proportions just mentioned 
correspond very closely to those of the second Sertes of 
French skeletons given in the “ Éléments d’Anthropo- 
logie,” and also with Rollet’s important observations 
Our owff observations on subjects which have been care- 
fully measured before dissection, go to support those ot 
Rollet, and to show that the “formule above given 1n- 
dicate the actual stature as nearly as possible, without 
adding 35 mm, as Dæ Topinard does This 1s probably 
due to difference in mounting the skeletons—a fertile 
source of error Wê ae of the opinion that where it 1s 
not possible to get measurements of subjects before dis- 
section in sufficient numbers to establish thedormula fo 
th® race, it is more trustworthy to do so from the mean 
stature of the living, than from the height of articulated 
The directions given for measuring the 
saving body and tabulating its descripjive characters, 
are specially arranged for the puipose of encouraging 
sravellers to undertake anthiopometric ebseivations A 
model schedule of observations 1s given, arranged so that 
the various questions may be answered by a figure or a 
measurement, which should prove valuable to travéllers 
The system of measuring the body aimed at in it 1s, to 
obtain the relative proportions of the seyeral parts, 1ather 
than absolute anatomical dimension®, in other words, the 
author’s idea is that it 1s better that travellers who are 
not anthropologists, and consequently not trained to 
anthropological research, shold confine their atténtion 
to obtaining such measurements as will enable the canon 
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In the styaight-Aaired race 
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æ © traveller, wth a litelg practice should be able to make 





of proportion ofthe several ®arts ef the body to be made 
out, and compared in different races to that which obtains 
in Ewropeans, rgther than attempt to do worl? which re- 
quires previous anatonfical knowledge The measure- 
ments are dgvided into two classes, agcording to then 
Mpoitance, but all*of them are such as any intelligent 


with ac@uracy 
Chapteis x and xı are devoted to the study of the 
skull and the head®of the livimg subject A list of the 
chief measurements of the skull which the author 1e- 
cammenss ıs given These aie to our mind much more 
satisfactory than any previous list he hag produced, and 
will, we feel certain, be hailed with pleasuie by anthropo- 
logists in this country, as being quite in accord with 
their ideas of what the essential measuiements of the 
skull are This list also agrees more nearly with the 
measurements used by our fellow-workers ın Germany 
and Austria, indeed, we might even go so far as to say 
that when an international system of measuring the skull 
s arrived at (a time which we hope is not far distant), the 
difference between it and that now propounded by Di , 
Topmard will be slight The most important measure- , 
ments of the hving head, he considers, are those of the 
nose, and next to them the diameters of the head As 
an example of what may be learned fiom a single cranio- 
mettic character when systematically studied, the cephalic 
index ıs selected, and he alludes with satisfaction to the 
international agreement recently arrived at regarding the 
measurements from which it 1s obtained and tts divisions, 
and shows that it 1s a characte: of the first importance 
for distinguishing ty pes of races ` 
Having thus prepared the way, he next discusses the 
* connection between man and the ammals which appioach 
neaiest to him, the distance which separates them, and 
the relawve place which man occupies amongst them 
This naturally leads him to the consideration of the 
chatacters and descriptive morphology of the Primates 
As the subject 1s a very wide one, he has restrifted his 
investigation to a comparative study of the brain and the 
skeleton Chapters xu and xiv are occupied with the 
evolution of the brain in the vertebrate series, the form and 
volume of that organ, and the arrangement of its convolu- 
tions The mechanism of the evolutionary transformation 
of the cranium of the animal into that of man 1s traced 
ın the fifteenth chapter, and the craniometric characters 
connected with this transformation are dealt with in the 
succeeding chapter The characters of the head, the ı 
vegtebial column, the thorax and pelvis connected with | 
the quadrupedal and bipedal attitude, are discussed ing 
the seventeenth chapter, and those relating to the | 
attitude of the body and the function of prehension in 
the eighteenth e 
T&e nufeteenth chapter is devoted to the zoometric 
characters related to the adaptations of the limbs for pre- 
hensidn ‘and locomotion, the muscula: and visceral 
characters connected with attitude are also discussed 
shortly Other characters distinctive of man, the anthro- 
poids, and the moifkeys, in the vertebræ, the sacium, 
mandible, teeth, liver, &c , are pointed out in the twentieth 
chapte: Retrogressive anomalies, or the accidental 
appediance ıp man and othe: animals of morphological 
arrangements foreign to the type, but resembling those 
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which occur normally in so e "other type of animal, 
rudimentary organs, absolutely selegs%S man, but which 
aie More or less developed in afim@ls , and pro- 
e AER a 

gressive anomalies, are the subjéceipf* the tweneydirst 
chapter z S og @ 

The author concludes his task by devoting the last 
chapte: to a résumé of the previous chaptew: He classifies 
the Primates as follows — 


Ist Sub order—Man © ae : 
Ist famuy, An.mopoids 

and Sub-order—The Monkeys 4 x : Ceda Soy 
4th ,,  Arctopithecidæ 

31d Sub-order—The Lemus e b 


. 

Supposing the distance between the Cebiıdafand the Pithe- 
cide to be 1, that between the latte: andthe Anthropoids., 
would also be 1, while the distance between the Anthro- 
poids alone, or ın conjunction with the othe: two , 
famıhes, on the one hand, and man on the other, Would - 
be represented by 3, the same figure would also repie- 
sent the distance of the lemurs from the monkeys We 
note that Dı Topinard includes Galeopithecus among 
the lemurs, although this genus 1s now accepted’ by 
zoologists as belonging to the Insectivora, but this slight * 
error 1s immaterial o ig 

The important subject of the relatf@®ship‘tnd descant 
of man ıs dealt with more briefly*than we could have» 
wished He shows that man cannot Be descended” 


from an ‘Anthropoid, which ıs essentiafly aepergected |. 


and Specialized monkey, and that we must look to a 
lower source for the origin of the human stem, to one 
where more generalized conditions obtained , indeed, to 
a type sufficiently far back in tme and low down in the 
animal series as to be the progenitor of the monkeys and 
man The beginning of the Miocene period 1s pointed out 
as avery remarkable one ın the history ®f the world, during 
which many of the inttfal types of our existing genera were’ 
formed, and amongst others the first monkey succeeding 
the lemurs of the preceding Eocene period It 1s during 
this epoch that we must seek for the stem proper of man, 
and that common to the monkeys? or to both of these sub- 
orders According to Cope, man has descended directly 
from the lemurs, without passing by way of the monkeys 
and Anthropoids, the lemur? themselves coming through 
the Margupials Beyond this the genealogy of man is . 
merged withethat of the Mammalia, of which the frst 
represent&tives existed as far back as the Trias en 

Regauding the question Wf the unity or plurality of drigin 
of man the author has not veryemuch to say, and although 
he has reasoned on the assumption of the monophylefie 
hypothesis of the human species throughout the work— 
that is to say, that man has originate@ from a single stem— 
he considers that there 1s not sufficient evidence to shaw 
clearly one way or other whether this 1s the case, or that 
man has a double stem of origin deévelopea during one 
epoch, or at two epochs separated from one another by a 
considerable interval of time Thi8 question has yet to 
be definitely, solved with respect to the monkeys, note 
withstandiusg the fact that some American zoologist, ° 
have shown that the monkeys of the New World have 
got the same ongin as those of the Old World, whiéh, if 
substantiated, would support the argument of a double 
cradle ef origin fo. man—namely, accorcing to the 
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author, one common to gsia and America, the other, 
situatéd in sque sc§the# continent uniting Africa erd 
Oceangepeor the veg . : 
Whataver the tl of man may have been, the 
‘author shows that o periods must be recognized ın his 
history, one b fore thé acquisition of language, which 
relates to hı® precursor, and the other after that, during 
Which than property so-called was constituted 
The author sums up respecting man, the Anthropoids, 
and the monkeys,by comparing the orde of the Primates 
to a,tree The lemurs are the roots, and give rise to 
one or sevéral Stems One of these is the stem of the 
» monkeys, a branch af which sends out a bough more 
' elevated tĦan the others—namely, that of the Anthro- 

poids Another, of which the point of origin or of contact 

‘with the former has yet to be discovered, gives off the 

human branch, which grows up parallel with that of 
|? the Anthropoids, but without relation to it, and shoots 
beyond it ° 

The bæk concludes with a few words on the question 
of whether or not man has attamed his perfection The 
duthor’s idea 1s that the volume of the brain cannot 
Jgncrease much more, though ıt 1s possible for the anterior 
lobes to hegome larger One thing he thinks is certain, 
that dolichogephalygyill be replaced by universal brachy® 
ceBhaly Although the brain has probably attajned its 
“limits in respact to size, the limits to which the quahty of 
‘its cells may improve are, as far as can be seen, tmcircum- 
scribed, and in this direction man may yet hope to 
attain to still higher perfection by the development of 
his intellectual faculties 

From the critical sketch we have given, it will be seen 
that the béok ıs an important addition to anthropological 
literature Not only will it be useful to anthropologists, 
but also to general readers who desire to obtain an 
wmsight into anthropology and toefollow what is being 
done in that science A» an exposition of the subject, 
we have no hesitation in stating that it 1s a work of much 
merit, and worthy of the high reputation of its author 
There remains yet the dyty to be performed by the pub- 
lishers, of putting it within the reach of a much wider 
range of readers than it ıs accessible to in its present 
form, by the publitation at ag early date of the English 
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2 FURNITURE@WOODS ° 


The Art and Craft, of Cabtnet-making 
“London Whittaker and Co, 1891 ) 


HIS neat little volume purports to be “a practical 
\ hand-book to the construction of cabinet furniture, 
the use of tools, formation of joints, hints on designing 
and setting out wosk, veneering, &c, together with a 
review of the develapment of furniture” It 1s well 
planned, and written ig a pleasing and simple style, and 
appears admirably adapted for its purpose in general 
. e There is one drawback to this book, cofamon to all 
‘works of its kind, aad that fs the meagre information 
given in the section dealing with the various kinds of 
woods employed These woods are mahogany, cedars 
oak, walnut, ash, rosewood, buch, beech, satinwood, 
pine, agd a few others The author argues that the 
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amateur requires no information at all“or practically 
none—aboyt these woods, but*1ecommends him to trust a 
respectable dewler We venture to “remark that both the 
dealer and the amateur stand in need of, and would have 
been much interested in, a good dęscriptiðn of theses 
various woods ` 

It would at least have been worth? mention that the 
word mahogany, like most trade names of the kind, may 
refer to very different woods thus thegCuban or Spanish 
mahogany (Sweetenza Mahogans, L) 1s a very different 
wood from the mahogany of India (Cedrela „Toona, 
Roxb ), whıch goes more commonly, perhaps, under thè 
name of cedar (Moulmein cedar), another fallacious appel- 
lation, since ıt has nothing ın common with the cedar of 
the botanist (Cedrus), or the pencil cedar of commerce, 
which is a Jumper, while it is closely allied to the 
“ Cuban cedar,” also known as Honduras and as Mexican 
cedar (Cedrela odorata, L) The author 1s partially alive 
to this, as his remarks on p 42 show, but we think he 
might have put the whole matter im a much clearer hight 
by giving good descriptions of these very different woods 
The Afmcan mahogany, from Sierra Leone, 1s a different 
wood again 

Under oak, the author, as elsewhere, begs the whole 
question by the remark, “Oak, like mahogany, is 
too well known to requne any minute description ” 
Possibly so—it all depends on the meaning of the 
word “minute”, but we think that such a work as this 
would be very much more useful if a description of 
the general distinctive characters of oak were given, and 
that the reader 1s entitled to expect such a description 
Me mentions that several kinds of oak are in the market, 
but this kind of thing only confuses, instead of helps, the 
reader 

Then, again, what does the author mean by “iose- 
wood”? ‘Lhe rosewoods of India—Dalbergra Yatifolia 
(Roxb) and Péerocarpus indicus (Willd )—are by no 
means the only timbers which come into this country 
under that name, and the author might have done much 
more than merely remark that,‘ so far as mere appear- 
ance 1s concerned, there is not much difference between 
the various kinds” 

We think that the thor has missed an opportunity of 

compiling what 1s very much needed in this country, a 
concise and practical chapter on the distinctive characters 
of the various cabinet woods, on the lines, for instance, 
skgtched in Marshall Ward’s little manual on*‘ Timbers, 
and some of their Diseases” The expectation that 
something of the kind might have been attempted %s 
“he faner, since the author, m this very chapter on 
“furniture woods,” goes out of his way to remstruct 
amateurs 1n the use of the multiplication table and super- 
ficial measurements, which “may have® been, forgogten 
since their school days ” 

The statement on p 57 that wood does not contragt in 
length requires modification, and some of the remarks 
on warping and shrinking would be more intelligible te a 
reader who understood something of, the structure of his 
woods 

The illustrations are numerous, and, on the whole, good 
and decidedly useful, and in spite of the omissions we 
point out, we think the book admirably adafted ın magy 
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OUR BOOK SHELF 


LDEhetricté agus lt Nature Par Geprges Dary 
“ Binhothéque Inter:fationale de PElectricité et (le ses 
. Applications” (Paris Georges Carré, 1892 ) 


A POPULAR and accurate account of the varous forms 
and ways ® which @lectricity appears in Nature 1s sure 
to find k great many readers, for the subject 1s most ın- 
terestiag Everyone shoula become acquainted with at 
any rate some of ®the most erdinary electrical pheno- 
mena of every-day life, even 1# he should learn no more 
than the cause of a flash of lghtning and the sub- 
séquent’peal of thunder In this volume the author has 
brought together accounts of many interesting phenomena 
that have been observed from time to time, with the 


hypotheses that have been put forward to explain them | 


The subject 1s divided into seven parts or chapters The 
first relates to the origin, presence, and distribution of 
electricity ın our atmosphere, and also to cosmical elec- 
tricity, in which the influence of solar spots on atmo- 
sphere electricity and the electrical nature of comets 
and nebula are mentioned There are also descriptions 
of various conductors and electrometers, the principles 
of each being biought out clearly Chapter deals with 
storms The author in this part has collected® many 
typical examples which represent varous classes of 
storms After reference to the formation, height, and 
constitution of storm-clouds, and the variation and dis- 
tribution of the storms themselves on the earth’s surface, 
he describes the various forms in which lightning has 
been observed Very curious effects, both on men and 
trees, are recorded to have taken place An interest- 
ing instance here given relates to a flash of hghtning 
that, having struck one tree and travelled down its trunk 
spiral fashion, suddenly leapt across to another one close 
by, and went to earth, the spiral curve being continued 
on this second tree Chapter in contains some useful® 
, information relating to lightning-conductors, in which a 
brief historical summary 1s given many kinds that have 
been or are now ın use are described, with accounts 
of thea ection, verification, and efficiency In the next 
two chapters, hail-storms, waterspouts, tornadoes, and 
cyclones are dealt with, while earthquakes and aurora 
form tae subjects of the concluding chapters 
In the above summary of the contents of this volume 
there is much to which we should have liked to refer, 
but the reader at any rate will be able to form a general 
idea of the range of subjects treated of in these four 
hundred pages ots 
Besides beng interesting, the book will form a useful 
volume to many readers, for its valye is very much ın- 
cieased by the great number of references inserted 


The First Book of Euchd’s Elements By the Rev 
J B. Lock, MA. (Londop Macmillan and C@, 


892 ) 


Now that the concession has been made by the Uni- 
versity of Cambridge of allowing in all her public 
examinations any sound proof of the propositions of 
Euclid provideds that their logical sequence remains 
unaleered, eteachers of geometry will have a far freer 
scope, since they are no longer bound by any hard 
and fast rule The present work, by a writer familiar 
to our readers, will be read with interest, for the arrange- 
mept of the text has undergone somewhat of a change 
from the sequeyce usually followed With regard 
to the order of the propositions, ıt will be noticed 
that the theorems are separated from the problems 
This seems to be advantageous, for after all there 
is a fundamental difference between theorems and 


praplems a» the author’ says, a theorem is a geo- 
ó m 
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metrical truth based on fun megtal ideas and defir-- 
trons of geometry, while Pro * on 
postelates which arg practically 

The definitions have ako r ao great BOR,” 
and are here thoroyghly and cleaNtg¥xplamed ,, in Two 
cases, that of the “straight lne” and Ngugie,” ¢he author 
has thought fit to make a slighé divérgence from the 
customary definitions Accompanying tle propositions 
are numerous exercises, while interpolated occasionally 
are many worked out examples e ., 

Altogether, the book ıs one that should be in the 
hands of teachers, and ıs worthy of being well tested by 
them in their classes w 


The Ilford Manual of Photography, By C H 
Bothamley (London The Byitannia «Works Co, 
Ltd, 1892 ) EE 

THIS manual, which has been compiled at the request 

of the Britannia Works Company, will be found by our - 

photographic readers to be both well written and useful, 
containing as it does all information generally needed by 
amateurs Tt 1s not a complete treatise tn the sulfect, 
but is intended to aid those Who are indulging in the 
various applications of this art at the present dag from a 
thoroughly practical point of view The first few chapters 
are devoted to the description of the apparatus, deve- 
loping manipulations, faults m negatives, and* varfous 
printing piocesses, all of which are well treated, we 
then come to the method of making enlasgements, 
mounting and frammg, lantern slides and transpar- 
ences The concluding chapters aye of special interest, 

consisting of portraiture, copying, photggraphing of , 

objects 19e motion, orthochromatic photography, and 

photography by artificial light e * 
Preteding the appendix are tables of English and 

French weights and measures, while the appetdix itself 

contains some formulz and reprints from ‘one or two 

photographic journals Besides an account of the Ilford 
universal hydréquinone developer, there are papers by 

Mr John Howson, on the “ Printing Paper of the Future,” 

“Lantern Plates,” together with the best methods of 

cutting up printing-out paper d 
A most useful tablè presents a list of dealers and, 

dark 100ọfħs situated all over the world, ranging from 

modest dealers in Bettws-y-Coed and Leighton-Buzzard@” 
to those in South Africa, New Zealand, and Japan. 

From this table, it can be at once ascertained whether, 

at a certain place, Ilford plates or paper, chemicals 

or apparatus, are kept in stock, whether amateurs 
can receive help or get work done for them, such as 
printing, mounting, &c , on whether a dark room ıs 
obtainable or not This list, when thoroughly completed, 
and othew first-class firms includeg, will be mvaluable 
for tourists orthe Continent, while at present it should 
be used vety largely by those travelling in this country 
"W 





The Advanced Class-Book of Modern, Geography By 
Wilham Hughesand J Francon Wiliams (London? 
George Philp and Son, 1892)  * 


IT ıs impossible not to have some Wty for the unfortu- 
nate boys and girls who will have to learn geography 
from this gigantic “@lass-book” It consists of more 
than 800 closely-printed pages, the wery appearance of 
which would suffice to discourage most young students 

Geography 1s one of those subjects in the learning of 
which very much more depends on the teacher than on 
the text-book, and a good teacher would have no desire, 
to see so elaborate a work 
“advanced” pupils 
been able to examine it, 1s accurate, but it 1s not, gs a 
rule, presented in a way that would be hkely to excite 


| interest or curiosity 


s this in the hands even ofe - 
The information, so far as we have * 
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battit does not Xo hinsglf respordsrble for opinions ex- 
@ Messed by his plf pondenis Nather can he undertake 
to Petuyn,*or toorrespond with the writers of, rejected 
manuscripts infended for this or any other part of NATURE 
No notice an taken of*anonymous commumiahons J 
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Carpenter on Eozoon 


THE scienafic World 1s deeply indebted to Dr Dallinger for 
hæ excellent new edition of Carpenter’s invaluable work on the 
microscope, and among other things for his retaining unchanged 
the description of Zozcon canadense, as a monument of an 1m- 
portant research up to a certain date 

Dr Carpenteredevoted mueh time to the study of Eozoon, and 
brought to befr on it hy great experience of fo.aminiferal forms, 
and his wdhderful powers of mampulating and unravelling diffi- 
cult structures After having spent yems in studying microscopic 


, Slices of Eozoon and the limestones in which it occms, I have 


ever felt new astonishment when I saw the manner in which, by 
various processes of shcing and etching, and by dexterous 
manggement of, light, ne could bring out the structure of 
specimens often very imperfegt Not long before Dı Carpenter's 
death I had an opportunity to appreciate this ın spending a few 
days wit him ın studying his more recently acquired specimens, 
some of them from my own collections, and discussing the 
new points which they exhibited, and which unhappily he did 
not ‘live to publish Some of these new facts, in so far as they 
related to specimens in our cabmet here, have since that tame 
been notipgd m my véseemé of the question ın the Memons of 
the Peter Redpath Museum, 1888 , but I hope my friend Praf 
Rupert Jones may™yet be able to complete Dr Carpenter's 
wok . 

Those who know Dr Carpenter’s powers of investigation will 
not be surprisedgthat later observers, without his previous pre- 
paratfon Md rare insight, and often with only few and imperfect 
specimens, should have failed to appreciate his results “One is 
rather surBrised that some of them have ventured to state with 
so great confidence their own negative conclusions in a matter of 
go much difficulty, and requiring so much knowledge of organic 
structuresein various states of mineralization ¢For myself, after 
working for fifty years at the microscopic examination of fossils 
and oigamic rocks, I feel more strongly than ever the uncer- 
tainties and habilitigs to error which beset such inquiries 

As an ilustiation in the case of Eozgon since the publication 

“of my memon of 1888, which I had intended to be final and 
wexhaustive as to the main points, and in so far as I am con- 
cerned, I have had occasion to have prepared and to examine 
about 200 slices of Eozoon from new material and while most 
of these have either failed to show the minute structmes or have 
presented nothing new, a? few have exhibited certain parts in 
altogether unexpected perfection, and have shown a prevalence 
of injection of the canal system by dolomite not previously 
suspected ınce that publication also, the discoveries of 
Mr Matthew in the Laurentifn of New Brunswich, and the 
further study of the singular Cambrian forms of the type of 
Ciyptozoum, have operftd up new fields of 1oquyy 
think it proper to state, in reference to Dr Daljnger’s foot- 
note,on.the recent paper of Mr Gregory, that ıt must not be 
infected from ıt that Mr Gregowphad access to my.pecimens 
from Madoc and Tudor, though he no doubt had excellent 
«material from the collections of the Canadian Geological Survey 
It might also be mnferged from this note that I have regarded the 
Madoc and Tudor specimens as ‘‘ Lower Laurentian” The 
fact is that I was orginally induced in 1865, by the belief of 
ir W E Logan at that time that these rocks were representa- 
tives in a less altered state of the midde part of the Laurentian, 
to spend some time at Madoc and its vicimity in searching for 
fossils, but discovered only worm-burrows, spicules, and fiag- 
ments of Eozoon, whi@h were noticed in the Journals of the 
Geological Society fom 1866 (The more complete specimen 
from Tudor was found by Vennor in 1866 ) On that occasion I 
satisfied myself fully that the beds aie muchgolder than the 
*Cambro-Silurian strata resting gn them unconfogmably , but I 
felt disposed to regar@ them as more probably of the age of 
somg parts of the Huronian of Georgian Bay, which I had ex- 
plored with a similar purpose under Logan’s guidance in 1855 
As my work was not official, and was paleontological rather 
than stratigraphical, it did not seem proper to express any dissent 
fiom what were at the time the probable conclusions of strati- 
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graphical work , but I was 
views afterwards adopted 

In conclusign, the new material béarmg gn Eozoon @s ac 
cumulating so rapidly that I, cannot hope to be able to master it 
in det&il, but shall be glad to aid others who may have more 
time, but I hope tb be able, in a work pow in freparation, ag 
least to present the facts up to date en a popular form 

o WILLIAM “Dawson 
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quite piepared to assent to the new 
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McGill College, Montreal, “February 3 ° 


The Samgan Hurncfne 


REPLYING to the communteation in NATURE of December 17, 
1891 (p 161), signed “H F B,” ielative to my preliminary 
report on the Samoan hurricane of March 1889 (published in 
the Proceedings, U S Naval Institute, vol xvu , No 2, and in 
the American Meteo: obogical Fournal, July 1891), I would 
submit the following statement . 

First of all, I wish to acknowledge Mr Blanford’s apprecia- 
tion of the difficulties involved ın the consideration of the subject, 
owing to the meagreness of the data, and at the same time to 
express my own appreciation of the fact that he himself has not 
had access even to such data as we have succeeded ın collecting, 
but only to my necessarily buef discussion thereof, and the con- 
clusions that | have drawn therefrom 

Mr Blanford’s explanation, as I understand it, 1s as follows 
the vortex of the hunicane formed north or north-east (on the 
equatorial side) of Apia on the afternoon of the 15th, within a 
‘f region of disturbance ” that had already caused stormy weather 
thioughout the Samoan Islands and a decided barometric de- 
pression at Apta The first effect of this formation was (by 
adding slightly to the normal evening rise of the barometer) to 
cause a decided mse of pressure, which, however, decreased 
again as the vortey slowly approached the haibour, thus causing 
the second minunum (the afternoon of the 16th), the duration of 
the storm being explained by the usual slow motion of the 
newly foimed hurricane 

To the above explanation it 1s necessary to make a correction, 
I think, owing to the fact that the shifts of wind at the time 

aof and immediately after the first minimum show that the centre 
of the disturbance then passed to the westward of Apia, and as 
the wind ‘thereafter remained from north to north-east, the centre 
{or vortex) evidently remained to the southward and westward 
This fact, however, merely introduces a change in the position 
where the new vortex formed, according to the theery under 
discussion 

Revising Mı Blanford's explanation, then, m the light of this 
correctign, it appeais that the track of the depresszon 1s about as 
I have drawn 11, but that a vor zex formed shghtly to the south- 
ward and westward of Apia, thus causing a slight rise of 





pressure at first, succeeded by % second fall, and the slow 
motion of this newly formed vortex caused the duration of the 
northerly gale 

Now, I must here teke exception to one of Mr Blanford’s 


' statements, which 1s as follows (referring to the theories given 


in my paper) ‘Nome of these explanations seem to take 
account of the circumstances that attend the fo. mation of tropical 
cyclones, which, as we have elsewhere pointed out, differ in 
many 1espects fiom the storms of the temperaje zone” A 
reference to my paper will show, I think, that I took into con- 
sideration the special peculfarity to which Mr Blanford calls 
attention, and went so far as to insert a plate in ordereto 
illustrate tuo types of storms—namely, (1) the characteristic 
tropical huricane type (where there ıs a decided vortex, or 
“centre of aspiration”), and (2) the type where there is a 
comparatively wide central region surrounded by an annular 
space where there are steep barometric fradients and_cor- 
respondingly high wind velocities, but without finy deided 
vortex, properly so called I said also that ‘fit will be seen 
that the indications are that the Samoan hurricane (op the 15th 
and 16th, at least) was of the second type, although during 
the 17th and 18th 1t doubtless became more lıke the first ” | In 
a woid, I said (both explicitly and by means of the varying 
strength of the track drawn on the clit) that the depression 
passed Apia on the afternoon of the 15th, recurved (increasing in 
intensity and delaying whilst recurving, each of which 1s to be 
expected), and then moved off to the southward and eastward 
I do not intend to convey theampiession thgt I mafe any 
definite statement as to just when or where the vortex forneed, 
nor am I wholly prepared to hazard such a statement even at 
e O . 
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this late date 
as follows ~~ 
“Wy idea 1s, 


° ° 
I can still only tepeaé here what I said before, 
e 


Qnefly, that the first depression pcctired as the 
storm passed on its westward track, followed by the usual shift 
of wind to the northward Along Shs branch of ats tr&ectory 
ws seventy w®s probably not quite so great agit was later, and the 
force of its southerly windsewas masked by the mountains on the 
island of U@olu, possibly careful obfervations of the rapidity-of 
motion and the character of the tlouds, or of the state of the 
sea off the harbour, might have indicated a severe storm, but 
this does rot appead aion the evidence at hand, though well 
worth considering uring its rgcurve the hurricane probably 
increased in intensity, the baromyetric depression at the centre 
deepening, and thus causing the second depression observed at 
Apia, which was shghtly deeper than the first, although the 
centre itself was really at a greater distance than on the previous 
da’ ” ‘ 

Unfortunately, as stated aboye, we have no very definite data 
regarding the severity of the storm before it reached Apua, 
although I must say that a barometric depression of o 76 inch 
below the normal im the tropics 1s very suggestive of the 
presence of a fully developed vortex, and ıt seems more than 
likely thatif the harbour had not been well sheltered to the 
southward the southeily gales would have been quite as severe 
as those from the north The only early data that we have, 
other than the reports from Apia, are contained in the following 
very brief 1eport from the Ameuican schooner Equator, Captam 
Red — 


“ March r4 (Samoan date), lat 12°00 S., long 170° 5 W, 
wndS, SW, W, NW , thick, squally , hove to 

“ March 15 (Samoan date), lat 13°00 S , long 170° 40’ W , 
wind N W , fierce gale , squalls, heavy sea ” 


This, although brief, seems to indicate that it was a fully 
developed hurricane that was approaching Apia, and I am 
inclined to the opinion that such was actually the case 

Mr Blanford will surely admit that it 1s one recognized 
peculiarity of tropical hurricanes to reduce their speed of trans- 
lation whilst they are recurving, and he will thus admit also 
that such recurvature accounts, in the present case, for the 
duration of the northerly gale at Apia So far as the sharpness 
of recurvature 1s considered, I would say that the report of the 
Equator 1s sufficiently vague to allow us to draw a curve with a 
somewhat less sharp recurvature, and I should myself have done so 
but for thg single fact that a hurricane approaching from a more 
northerly direction must have sent a northerly or north-easterly 
swell into the harbour that would have been felt to at least such 
an extent as to be noted ın the log of one or more of the vessels 
there, but I have looked in vain for any such remark, until after 
the shift of wind on the afternoon of the 15th 

In conclusion, I take pleagire ın expressing my obligation to 
Mr Blanford for his interesting and able discussion of the 
subject, which, even with all the data at hand, has still many 
perplexing features The principal object of this preliminary 
publication was to elicit comment and discussion, and tt will be 
very gratifying if other authorities will give us the benefit of 
their experience and suggestions : 

EVERETT HAYDEN 

Hydrogra phic Office, Washington, D C, 


Ld 
January 4 n 


THE distinction to which allusion was made in the passage 
quoted by Mr Hayden is not, as he seems to have understood, ¢ 





that between tropical and extra-tropical storms when fully formed, 
but between the®circumstances of their respective formation 
These are that, in the former, the cyclonic cnculation of the 
winds 1s preceded} much irregular action, which sometimes 
extefds ove? a considerable area Within this area there are 
local squalls and shifts of wind, with heavy rainfall, but the 
actions not fo. some time definitely concentrated and cyclonic 
This pieliminary stage does not appear to obtain in the storms 
of the temperate zone, where the deviating effect of the 
earfh’s rotation is so much greater than in low latitudes, and 
indeed, 1f we accept the views of Werner Siemens and Prof 
Hann, the cyclonic circulation is the cause and forerunner of 
the storm I cannot think it probable that a vortex, once fully 
formed, and travelling towards higher latitudes, should 1ecurve 
so sherply as to produce ag fall of the barometer on two 
sugressive day#(with a rise in the interval) at the same place, 
simply by twice passing in tts vicinity To effect this, the | 
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recurvatuie must, as I appregen' 

ably less than a right angle, and o 

amoffy tropical cyclomes. At the s 

put forward merely as a suggestion, 
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Phoronomy ® 


Anout thirty-five years ago, I had a convers#iqp with the late 
Dr Donaldson, a well known Greek scholar of the tame, in 
which we discussed the appropriateness of tite usg of the word 
kinematics, ın the sense in which it was then, and is now, 
employed by writers on mathematical science, Dr Donaldsoh’s 
opinion was that it 1s not the best word which can be employed 
to represent the science of pure motion, without regard to causa- 
ton He said that the word muvéw involved the idea of the cause 
of motion, and therefore that it ought not to be used when the ee 
idea of causation 1s to be completely set&side He further gave 
it as his opinion that the word opéw is more nearly expressive of 
the idea of mere going, without any 1eference to the cause of 
motion, and therefore that the proper word would be phoronomy, 
or phoretics 

I was so much impressed by this conversation that, for many 
years, [headed with the word phoronomy the papers ofqueStions . 
on the subject of pure motion wh®h I was in the habit of pre 
paring for College lectures and private pupils e 

T have recently consulted a very eminent Greek schofar, 
and his opinion os that, on the whole, the word phoronomy . 
1s more distinctly expressive of the science of puge motion 
than the word kinematics He agreed with Dr Donaldson 
that the word kinematics suggests some idea of causation, ° 
yhereas no such idea ıs suggested by the word ph@fonomy ° 

As a matte: of history, the word cndurasmpze wes introduced 
by Ampère to represent the purely geometrical science of motion 
in the abstract, and was anglicized into kinematics by, Jo: 
think, the late Dr Whewell ' 

Sır W Thomson and Prof Tait, m thé “piefag ta ther . A 
‘* Natural Philosophy,” adopt the suggestion of Ampère, and 
employ the woid inthe same sense ‘They also empley the word 
Aynamtics in its true sense as the science whichetreats of the 
action of force, whether it maintains relative iest, or produces 
acceleration of relative motion They further state that these +. 
two corresponding divisions of dynamics are convemiently en- 
titled stadecs and Azneties 

Here, then, we have two words, kinematics and kinetics, both 
derived from the same root-word, emplofed to represent two + 
entirely different sets of fdeas , and there ıs not,the same broad: 
line of démarcation between the words themselves as there 1s 
between the sets of ideas which they are intended to connote # 

Hence ıt appears to me that the word phoionomy, the law of 
going, 1s the most suitable, as it 1s the most expressive word, 
to represent the science of pure motign in the abstract 

At the time of my conversation with Dr Donaldson, we were 
neither of us aware that the word had been olready inventedl 
and employed Some years afte, I found, that a treatise was 
published at Amsterdam in 1796, entitled ‘‘ Phbronomia, sive 
de virtbus et motibus corporum Autore Jacobo Hermanno, 
Basil” #Iermann, however, uses thes word in much the same ° 
sense as we ndw use the word dynamics . 

The poft has been recalled to my mind by the discovery 
that the word has been emplayed in Germany in the selse in 
which Dr Donaldson advocated that it shauld be used , 

In the treatise entitled '‘ Allgemeine Mgchanik der Punkte 
und Starren Systeme,” by E Budde, published in 1890 3 
Berlin, the word phoronomy 1s adopted, and the author gives © 
his reasons 1n the following words —~ 

“ Man kann eme Ortsveranderung zuflachst rein geometrisch, 
ohne alle Rucksicht ayf thre Ursachen, betrachten, und des 
soll m den nachsten Capiteln geschehen Die Disciplin, 
welche sich mit dieser Betrachtung befa@st, heisst Phoronome > 
ode: Kinematik Der Name Kinemetic ist seit Resal der 
gebrauchlichere gewesen , neuerdings aber wird von Reulaux 
und seinen Schulern die Morphologie’ der Verknupfung von 
Maschinentheilen als ‘Kinematik’ bezeichnet Wir wahley 
deshalb hier glên Namen Phoronomie ” e- 

With reference to this statefhent of Rydde’s, I observe that* - 
Ampere, in the ‘‘Essaie sur la Philosophie des Sciences,” 
garticularly mentions trains of machinery, such, for instance +« 
as the works of a watch, as coming under the heading 
kimematics 

I also find that Grassmann, in the ‘* Ausdehnungslghre von 
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Niy published atgLenfiig A 138, speaks of ‘‘Phorometne ’as 
i representing ‘‘die açmegBewegungslehme” , and I see that 
Mobius uses he atjeRtivegin an article on the ‘ Phorond®usche 

es Tayloy Thedtems ” 
A. change an fic nomenclatwre 1s by no means an 
unprecedeated occgfrence 
For instance, ®notwethstanding the great authority of 

Lagrange, theephrase ‘‘virtual velocity” has been practically 
superseded by the phrase ‘‘ virtual work,” and in the year 1876 the 
’ word “‘ work” wgs substituted for ‘virtual velocities” in the 

regulations, Subhshed ın the Cambridge University Calendar, 
for the Mathematical Tr.pos 

Arother instarfce 1s the fact that the phrase ws wua has been 
superseded by Zzetie energy, as a more convenient term in the 
eapiession ‘of the principle of energy 

Further, [ notice that Prof Tait, in lectures on “Recent 
Advancesin Physical Science,” gives the suggestion that the time- 
honoured word force 1s m all probability destined, as science 
advances, to be relegated to the limbo of departed 

+ nomenclature 

For these various ieasons, then, I trust that I shall not be 
regarded as an iconoclast, if I venture to substitute, for the 
woni Livemaizcs, the word phoronomy 


~~ 


i ° W H Besant 
St John’s College, Cambridge, February 





$ On the Terms ‘ Centrifugal Force” and “ Force of 
R Inertia ” 


$ THE retention, in the last edition of Mr Loney’s ‘‘ Elements 
of Dynamics,” 1891, of a paragraph (p 141) which resusc tates 
the obje®fions formerly urged by some writers against the usqof 
fre term ‘“centrif@Al force ” seems to call for a protest It as 
to be regretted that stuglents of dynamics should find abso.utely 
+ contradictorystatements presented to them respecting the validity 
of this term While, however, ın one set of text bqoks we find 
° a pafecsly clear definition and consistent use of the phrase 
‘‘centrifugal force,” there does not, on the other hands appear 
to be umanimity of ideas amongst the objectors, nor always 
sufficient clearness in expressing the same 
e In the uniform circular motion of a ball rolling on a table 
F against the inner surface of a vertical cylinder, the piessure of 
the cylinder upon the ball ıs a centitpetal force directed towards 
the centre of the circle Tbe contrary pressure of the ball upon 
the cylinder 1s the ‘‘ centrifugal force,” which 1s defined as the 
: reaction to the centfipetal 1n this case, and mm every case as the 
*,1eaction to the normal component of the centrifugal force 
The foregomg definition or usage of the term®1s adopted 
without hesitation o1 apology 1n the following works, named in 
order of date — 
Poisson’s ‘Traté de Mécanique,” 1833, vol 1 p 332, or 
Harte’s tianslation, 18429 p 256 
Walton’s ‘‘ Mechanical Problems,” 1842, pp 240, 260, 269 
pof Niven in “Cambridge Senate-house Problems,” 1877, 
P 7 
Thomson ahd Tait’s “ Natutal Philosophy,” 1879, p 221 


`~ 
. 


. 


255 e 

Routh’s ' Rigid Dynamics,” Part I, 1882, $ 
II , 1884, p 15 

Williamson and Tarleton’s ‘“ Dynamics,” 1889, p g8 


Objections to thé teım appear n— 
—© Goodwin's ‘‘ Cottrse of Mathematics,” 1849, p 275 
. Parkinson's ‘‘ Mechanics,” 1863, p 249 
Blaikie’s ‘‘ Dynamics,” 1887, p 32 
Picea. “Encyclopedia Britannica,” ‘ Mechanics,” oth 
dition 
Loney’s ‘¢ Statics and Dynamics,” 1891, p 141 


n Other authors might have been cited, but I have 1eferred to 
such as I happen to possess 

Nearly all these objgctors evince the same 1eluctance to giving 

the name of “force” to the reactionary effect of the body’s ın- 

eerta in the direction of the normal outwards Wet, 1f we admit 

+ e that ‘‘to every force there 1s an equal and oppgsite reaction, ’ 

* itis not easy to escapesfrom the fonclusion that such a reactionary 

force exists 

d Mr Loney, however, postulates both foices, but adds y— 

*t Centrifugal force is a very misleading term It seems to 

imply that the force belongs to the mass instead of being an 

externgl force actmmg on the mass A somewhat les? misleading 
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Garnett’s “ Elementary Dynamics,” 1875, p 205, and 1882, } 
> 


e 

term ıs centripetal force » We'ball avoid the use of either ex- 
pression, the student who meets with them will understan 
that either” (seg) means the force which must, act on a mass to 
give ıt the acceleration normal to the.curve in which it moves ” 

Th€se are confusing direcfions to the student, who must be left 
in complete bewildermentas to any distinction in naning betwe 
“ centripetal” and “‘ centrifugal ” ¢‘ Centrifugal,” from its derr- 
vation, signifies that the force has a tepdency to make the body 
fly away radially from the cefitre And such atendengw there 1s, 
and such a motion would result 1f we could make the centrifugal 
force last ‘ter the centripetal has ceased, Butin the objections 
taken the word “tendency ’® 1s regarded’ as though it implied 
an actual subsequent motion, in the direction of the tendency 
A. beginner 1s almost certain to fall into the error of imagining 
that, when the cord 1s slipped, the stone from a sling will dart 
away ın a directron intermediate between that of the string and 
its own previous motign in the circle But the name ‘‘centri- 
fugal” 1s not answerable for this The idea is due to the un- 
mistakable pull upon his hand of an outward tending force, to 
which ‘‘centufugal” merely gives the right name Clearer 
conceptions show him that the two forces, the action and the 
reaction, cease at the same instant when the string 1s cut, and 
that there 1s no initial velocity in either direction 

Unifoim circular motion 1s perfectly unique In the direction 
of the force there 1s no motion, in the direction of the motion 
there is no force The real creer hes in this conception of a 
constant acceleration with a perpetual zero velocity in the duec- 
tion of the acceleration How, says one, can there be a rete of 
change when the change itself ıs zero? But the objection is a 
metaphysical one, and ıt may be urged with equal force against 
the whole doctrine of limiting ratios 

Mr Loney’s statement that the centiifugal reaction 1s not a 
force belonging to the mass, but ‘‘aneaternal force acting on 
the mass,” requires some elucidation Dr Parkinson, mm the 
paragraph referred to, has something srmilar He says that the 
term “ centrifugal force” ‘‘ vaguely conveys an impression, as it 
were, that the ;article of itself resisted curvilinear motion and 
exerted a force er se to move in a rectilinear path, which innate 
tendency was only overcome by the action of some external 
force? He also grudgingly recommends the student to use the 
obnoxious phrase ‘‘simply as an equivalent for the moving 
force in the direction of the normal ” Here again “‘ centrifugal ” 
1s made to signify a tendency towards the centre! Is not thé 
vagueness complained of imported into the subject in some 
measure by the writers themselves ? . 

Whatever names are employed, the facts are these The force 
towards the centre communicates to the body an acceleration in 
that direction, which acceleration gives rise (we know not how, 
but weesay by the law of mertia) to a force equal and opposite 
to the force which produced the acceleration This reaction 
always appears to emanate from ghe mass of the moving body, 
and it has therefore been called ‘‘the force of inertia” of the 
body Although this view has been combated by Poisson and 
others, some of the lagest authorities are .easserting it Thusin 
Thomson and Tait, 1867 and 1879, we find in Article 216 
‘t Matter has an innate power of resisting external influences 

This the inertia of matter, &e” Again, in Sir Robert 

Ball’s ‘Experimental Mechanics,” 1888, p 252 ‘* When any 
agent acts to set a body ın motion or to modify its motion in 

y way, the body reacts on the agent, and this force has been 
called the kinetic reaction ”e 

I cannot see any objection to designating this reaction the 
force of inertia” It 1s a provisional team, which will serve our 
purpose until the nature of force 1s better understood Poisson’s 
argument agamst ıt, denved from our experience of friction, 
appears to me invalid, and his illustration irrelevant, because 
the law of resistance 1s not the same as inthe case of metia 
If it had happened that the law governing frictiom was that the 
resistance to motion was directly proportional to the accelera- 
tion, then if a body were moving with constant velocity upon 
a rough plane there would be no resistance from frittion The 
smallest acceleration of velocity would give nse to a correspond- 








ingly small amount of friction, a double acceleration Would 
double the resistance from fricuon, and_so*on, precisely as with 
the resistance from inertia GEORGE S CARR 
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A Lecture Experiment in Surface Tension 


Hopine ıt may be of interest to some of ‘your readew, I 
venture to send you the following description of a simple ex- 
e e . bad 
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periment on surf&ce tension drop of water hanging from 
the end of a vertical glass tube 1s regulated ın size until it 1s just 
on thg point of falling away from the tube On dipptng the end 
of a penholder inether, and bringing the wet erti within a few 
millimetres from the drop, the lattes promptly falls The drops 
may be produged and adjusted in the followipg manner — 

œ A piece of glass tule, about 8 cms long and 8 cms 1n dia- 
meter, ıs mage into a pipette with gn orifice about 15 cms 

diameter, and fitted wha small idia-rubber ball at the othe: 
end Te tube 1s then passed through a hole in a piece of 
wood large enough to rest on the top of a common tupod 
stand, as shown 1n tl figue Agstrip of wood, or a paper- 

° 

















knife, about 30 cms long, ıs placed with its centre resting on 
the top of the ball, one end (A) being held between the two 
uppermost of a pile of booxs, and the other end (B) passing 
under a screw (s) The ball ıs squeezed, a beaker of water 
brought under the end of the pipette, and the tube allowed to 
fill by the expansion of the rubbeı By working the screw s, a 
drop 1s formed at the end of the tube, and since one complete 
turn of the 5crew I use only lowers the end of the rod (8) 34 inch, 
it is possible to adjust the drop with great nicety As the ether 
1s brought up, the absorption of its vapour diminishes the sur- 
face tension over a small area of the drop of water, and currents, 
made visible by suspended dust, apear to pass from the interior 
towaids the weakened spot Bringing the ether still nearer, thee 
drop often becomes much agitated, and finally, when the dis- 
*tance 1s reduced to about 4 mm , it falls away from the tube 
E D FRIDLANDER 
Mason Çollege, Birmingham, February 29 


The Orientation of Ancient Monuments 


THE deeply interesting results obtamed by Mr Norman 
Lockyer with regard to the onentauon of Egyptian temples, and 
by Mr F C Penrose with regard to the Greek, tempt me to 
call attention to an extract from the Century Magazine, May 
1883, from an article by Frank Cushing, describing a visit to the 
ee a typical tribe of the Pueblo Indians of New Mexico, in 
1879 — u 

“Each morning just at dawn, the Sun priest, followed by 
the master priest of the Bow, went along the eastern tiail to 
the rumed city of Ma-tsa-ki by the river side, where, awaited at a 
distance by his companion, he slowly approached a square open 
tower, and seated himself just mside upon a inde ancient stone 
chair, and before a pillar sculptured with the face of the sun—the 
sacred hand—the morning star ar the new moon There he 
aweited, with prayer and sacred song, the nsing of the sun 
Not many such pilgrimages are made ere the ‘suns look at 
each other,’ and the shadows of the solar monolith, the monu- 
ment of Thunder*Mountain, and the pillar of the Gardens of 
Zu he along the same trail, then the priest blesses, thanks, 
and exhorts his fatRer, while the warrior guardian responds as he 
cuts the las®@notch in his pine-wood calendar, and both hasten 
back to call fiom the house-tops the glad tidings of the return of 
spring, Nor may the Sun priest err m his watch of Time's 
fight, for many are the housesin Zufii with scores on then walls 
or ancient plates embedded therein, while opposite a convement 
window or small port hole lets in the light of the nsing sun, 
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Might not this Zufi: ceremong! 
at some primitive astronomical te’ 
and db we not gain the best insight Wto (Be mMin? of those who 
im the Archaic period fist orientatj—the. Baby q 
Assyrian ziggurats, the pyramids and ples ,of Egypt, the 
temples of Greece, and om own Stonehengy—by seeing how a 
people in a similar stage of intellectual andescientific develop- 
ment are acting to day? FRED Ẹ. GRENSTED 

Merchant Taylors’ School, Crosby ° 





The Nickel Heat Engine ` ° . 


Mr KARAMATE, ın a letter which appeafs 1n your issue of 
March 3(p 416), alludes to a new form of heat engine described 
by me in your issue of January 28 (p 294) He states that my 
device 1s similar to one by Prof Stefan I Wish to pomt out 
that the two heat engines are quite diferent in deggn The 
engine of Prof Stefan has a step by step action » that described 
by me ıs under certain conditions absolutely continuous in tts 
action The contrast 1s shown by Mr Karamate’s description - 
of Prof Stefan’s engine , hewntes —‘' Nickel plates were fixed 
on a wheel, hke that of a water-mill, and a magnet was placed 
before it By heating a nichel plate before the magnet, 16 was 
repulsed by the magnet, and a sueceeding plate was attracted, 
so that the wheel commenced to rotate” From thi it seems 
clear that the action of the machine must be step by step, since 
the different pieces of nickel must come successively under the 
influence of the magnet and the flame In my disk form of 
engine, the action, when the disk has a ces tatn thockness, 1s con- 
tinuous Mr Cuioft has recently shown that when the disk 1s 
not so thick as mine was the disk starts in one direwtion, then 
sfops, and sets off in the opposite directam T: avill also be 
noticed that the distribution of the magnetic field due to tv 


poles 1s entirely different from that ın the machine of Prof < 


Stefan Mr, Karamate writes “By heating & mekel plate 
before the magnet, ıt was 1epulsed by the m&gnet ” I bardly 
see how this 7epze/stoz takes place Faraday, writing about the 
behaviour of nickel, states (‘‘ Experimental Researcheg” vol ni, 
2346) ‘‘ Upon being heated the nickel soon became indifferent 
to ordinary magnets, but, however high the temperature, still it 
pointed to and was attiacted by the electro-magnet ” Surely 
the action of the engine 1s due to one piece of nickel*becoming 
partly non-magnetic owing to a rise of temperature, thus up- 
setting equilibrium, and allowing the next piece of nickel to 
approach the magnet and consequently the fame 

I may add that E Beiliner in 1885, and Edison in 1887,- 
patented magnetic heat machines on the step by step principle 


Trinity College, Oxford, March 4 





The Limpet’s Power of Adhesion 


I wourp like to call the attention of your readers to thé 
results of some experiments, which, I think, are onginal, 1e- 
ferring to the power of adhesions of the common hmpet (Patella 
vulgata) 

‘The experiments were carried out asefollows, with the assist- 
ance of my fridtd J Sinel, of the Biological Laboratory here 
The shell df the limpet 27 se¢ was perforated, so as to allow of 
the attachment of a delicate ggring balance, by means of Which 
a gradually mcreasing strain could be put upon the animal, in a 
direction normal to the foot The*pull was, increased until the 
animal became detached, and the final weight and the greatest 
and least diameters of both foot and shellfnoted 

The following figures are compiled from a series of twenty 
consecutive experiments, and are typical®f other s.mular series 
The individuals operated,on were not chosen ın any way ° 


Averages of Twenty Consecutive experiments 
Area of shell, m square inches 107 
Pressure per square inch of shell 22 § pounds. 
Area of foot, im square inches . 
Pressure per square inch of foot 


45 
54 3 pounds. 


which shines but two gnornings of the 365 on the same place Gross weight 9 259 ” e 
Wonderfully reliable and mgenious are these rude systems of | Maximum pressure per square Snch of shell area 31 3 a 
oyentation, by which the religion, the labours, and even the | Minimum ” j ” 5 139 ” 
pastimes of the Zuñis are regulated ” Naximum __s,, J 48 foot area 711 35 
In lfke manner, we read mePrescott that at Quito the festival | Minimum T y 43 59 37 1 3 
of éhe Sun-goď was held when “he sat upon the pillar,” ze a | Maximum gross weight 32 y 
pillar cast no shadow | Mumum ,, Fi IZ? è , 
NO. 1168, VOL. . 
A .. . 451 
. . ° 
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* revolution of the pole of the earth about the true pole to be about 


“THE departure for Honolulu of Mr Robert C L 


+ the Royal Society afd by the British Association to m- 


. furthermore, that by far the most comprehensive work on 


™ ficient ornithologist, while nobody can doubt that but for 


- e the zoologist of wider views might leave it g@inheeded as 
+ * having a scope toq limited or his purposes 
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g 
le arë calculated on the assumption 
e ellipses, wbich is fairly n@r the 
t out that the old theory of atmo- 
sphericepressuge w t account for these figures, and ın the 
case of Patella thagmucus is too thin to have much cohesion 
Perhaps some of pour readers can throw hght on the subject 

29 St James Street, Jersey Percy A AUBIN 
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7 eed neadis 








Ki On*the Variation of Latitude 


° IN connection. with the interesting investigations of Dr 
Chandler on the ¥anation of latitude, permit me to suggest the 
desirability of calling attention to Maxwell’s remarks on the 
same subjett at the conclusion of his paper “On a Dynamical 
Top,” Ed Phil® Trans , xx: , Partiv p 568 (read April 1857) 


Maxwell, taking the value of A 28 1 00309, as deduced from the 


amount of precession (Pontécoulant, n 268), finds the time of 


325 6 solar days Dr Chandlei’s period of 427 days would on 


the same princyples correspond to the value aS 1 00235 


° Rosr B HAYWARD 


Farlght, Harrow, February 28 





ORNITHOLOGY OF THE SANDWICH ISLES 


Perkins (agalready announced ın these pages), the 
gentleman sent out by the Jot Committee appointed by 


vestigate tHe zoology of the Sandwich Iglands, may 
render {he prégent moment opportune for noficmg what 
has already been done towards obtaining a knowledge of 
their presumably expiring Fauna, though I can only lay 
claim to acquaintance with a single Class of it—the 
Birds Yet students of that important branch of Biology 
which 13 known by the clumsy and not strictly accurate 
title of the “ Geographical Distribution of Animals,” will 
bear in mind that the first successful attempt to grapple 
with and elucidate it was based upon this very Class , and, 


“the subject has proceeded from the pen of ae most pro- 


his intimate knowledge of Ornithology many of his results 
would have been inconclusive 1f not unattainable Into 
the reason why the most vagrant Class in creation was 
„thus so serviceable to Mr Sclate: and to Mr Wallace, 
there 1s no need here to enter It ıs perhaps enough to 
state that inglubstable fact to warrant the publication of 
the present remarks having*reference to a small portion 
only of the Hawauan Fauna, and, if they shoyld furnish 
ay indication of whafmay be proved whengthe rest comes 
to be better known, ıt will so much the morewedound to 
thegcredit of Ornithology , whyle, should further acquairt- 
ance with othe: Classes contradict the infereffces to be 
drawn from the Birds, the suspicion, to call it by no 
Stronger name, at times expressed, that what 1s a goode! 
Law of Nature for"one set of animals will not hold for 
another, may be juspified 
Moreover, within the last six months has been pub- 
fished a very remarkable dissertatron, “ On the Structure 
of certam Hawauap Birds, with reference to their System- 
atic Position,” contributed by Dr Gadow to Mr Scott 
B Wilson’s beautifufly illustrated “ Bards of the Sandwich 
Islands” From 1t@title, this essay might be supposed 
, to interest only the taxonomer or the ornithotomist, and 


The very 
contrary 1s the truth, and those who will follow the 
author’s deductions to their logical end will perceive that 
his “ Remarks ’ disclose a state of things which 1s not 
only subversive of the generally-received opipion as to 





the nature and affinities of the avifauna of the Sandwich 
NO. 1168, VOL 45] 
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Islands, but 1s fraught with evidence of a kind hardly- 
hitherto suspected in regaid to the o1igin and deriyatio 
of the anımal population of thgt group” Hunts to this 
effec® may, indeed, be* gathered from Mr Wallace’s 
works, and espeeially from his “Island Life” , and that, 
with the few facts at his dispesal,‘he was able to give 
them, 1s proof of the dêpth of his pesception @but hence- 
forth he will be able to’ speak boldly, and drep every 
uncertain phrase ‘ 

The dearth of facts with which Mr Wallace had to 
contend, even in 1880, shows that the Sandwich Isles 
have not been fortunat® in ther Natural Historians, 
though perhaps no worse off in this respect then mapy 
another group, “lying in dark purple spheres of sea” 
Discovered in 1778 by Cook, during the last of his cele- 
brated voyages, his $hips communicated with one of the 
more western islands— Atoo1, as its name sounded td him 
and his companions, but since, and doubtless more 
correctly, written, Kau. The admiration of the visitors 
was excited by the cloaks and helmets of the natives, 
beautifully bedecked with feathers, the more or less 
moth eaten remains of which may yet be seen in many a 
Museum , and the scarlet birds which furnished the most 
brillant adornment of these ingenious works of art were 
duly mentioned by Cook in his journal as published 
After less than a fortnight’s stay, in the course of which 
the existence of five islands was made out, his ships 
stood off to the northward to prosecute their voyage of 
discovery Towards the end of the year they returned, 
and Cook, having had experience of the hospitable treat- 
ment of the islanders, designed to make his winter- 
quarters in the Sandwich Isles, as he had named them, 
after the then Fust Lord of the Admiralty , but, keeping 
more to windward, the first land he made was the most 
eastern of the group, one that he had not even seen on 
his first visit This was the historic Owhyhee—now- 


$ adays written Hawaii—which, being the largest of them, 


and that which produced the warrior-king and statesman 
who eventually subdued all the rest, has given its officials 
name to the Archipelago : 

Though Owhyhee was sighted on November 39, Cook’s 
course along its eastern and southern coast was so del- 
berate that ıt was not until January 17, 1779, that he 
found a safe anchorage, and that in Kealeakakua Bay, om 
its weftern side What passed there during the next 
three weeks need not be here recorded, but those who 
know how to read his narrati¥e and the accounts since 
divulged from native sources will admit that ıt throws an 
important and yet most lund hght on the history of 
superstition To the unprejudiced it must be doubtful 
whether even now the whole truth is or ever can be 
known The ship$ sailed on February 4, but m making 
her way to the northward, the Reso/utzon sprung her 
mainmast, and within a week returned to her old 
agichorage Three days later occurred the terrible 
tragedy which deprived tae world of one of its greatest 
seamen <A week after Cook’s death, the ships sailed to 
the westward, touching at some of the intermediate 
islands—Mowee (Mauai), Lanai, and Morota1 (Molokan), 
making once mote for Atoo1 (Kauait and Oneehow 
(Nuhau), the last famous forits yams , Then, on Match 
15, they bore away again to the northward, and dig not 
return 

Now, the object of giving here these details 1s to show 
that the natural history specimens obtained by Cook’s 
ships were procared only on the islands of Hawan, 
Kauai, and Nuhau This 1s the more needful bec@use 
the first descriptions of any of the girds of the Sandwich 
Isles were given, with two exceptions, by Latham in his 
“General Synopsis of Birds,” published in 1781-85, and 
most of the specimets so described no longer exist 
Some were in the British Mf@&seum or the collecfion of 
Sir Joseph Banks, afterwaids transferred thereto , *he 
gest were in the Leverian Museum Of the formeg,as 18 
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ell known, not one remains , but fortunately, at the 
break®ng up of the last In 1806, a few were bgught by the 
then Lord Stanley, whe (dying,in 1851, as thirteenth 
Earl of Derby, and President of the Zoological Society) 
bequeathed his collaction to the borough of Liverpool, 
and there, guhanks to th® care that has been taken of 
them, they still exist®1m fai condition A few more were 
bought fer the private collection of the then Emperor of 
Austriagand are still carefully preserved in the Museum 
of Vienna Of sevefal of the species it 1s not known that 
any other specimens were brought to Europe until some 
three years ago On both of Cook’s previous voyages 
qualified naturalists had been sent , but, as 1s known, the 
arrangements for publishing their discoveries were so 
imperfect that little credit followed to anyone concerned 
On this, his third and last voyage, there was no expeit, 
though Mr Wiliam Ellis, who in an irregularly pub- 
lished natrative, calls himself “ Assistant Surgeon to both 
vessels,” was somewhat of a diaughtsman, and made a 
series of sketches, which, becoming the property of Banks, 
subsequently passed to the British Museum The com- 
moner species of Sandwich-Island birds are generally 
recognizable, but others are so unhappily lımned that 
even the word caricature (which always implies some 
likeness) seems too strong to apply to them NevWerthe- 
less, Mr G R Gray adventured to determine all of 
them 

More than a quarter of a century passed before any 
further progress was made in the knowledge of the zoology 
of the Sandwich Isles, though they were visited by nume- 
rous ships, and ın 1794 were ceded to Britain under 
Vancouver In 1814 an attempt was made to seize them 
fo: Russia, and Kotzebue, whose voyage has so much 
scientific interest, was there in 1816-17, but the accom- 
plished naturalists, Chamisso and Eschscholtz, who were 
with him, took little heed of the fauna of the islands t 


The year 1822 saw the arrival of the more celebrated 4 


» Wiliam Ells, whose missionary labours throughout the 


Pacific and in Madagascar are so widely known The 
Sandwich Isles had by that time fallen under the sway 
of the c@nquering Kamehameha I, whose son and suc- 
cessor, desirous of seeing European civilization, arrived 
in England in 1824 with his wife—both to die of measles 
within a few weeks The British Government, dete:- 
mined to send their remains for interment in Honolulu, 
by that time become the, capital of the islands, and ac- 
cordingly H MS Blonde, commanded by George Anson 
seventh Lord Byron (first cousin and successor to the 
poet), was commissioned to convey the dismal freight 
The duty was performed, and the islands again were 
ceded to the British Crown, but again dechned On 
board the Blonde sailed as chaplain Mr Rowland Bloxam, 
togethe: with his brother Andrew, who was somewhat 
of a naturalist, and it was intended that the published 
account of her voyage should contain a proper appendix 
on,the natural history of the islands An “ Appendix” 
there indeed ıs, but one utterly unworthy of its reputed 


author, for the book was edited by a lady (as I have ? 


been informed) who had nothing but a few of his notes 
to guide her, and though assisted, as it is stated, by 
“the gentlemeneconnected with that department in the 
Brith M@seum,” ıs a disgrace to all concerned, since, 
so far fiom advancing the knowledge of the subject, ıt 
introduced so much confusion as to mislead many sub- 
sequent writers? Some years later another great oppoi- 
tunity was missed, and this time by the American tra- 
velle: Townsend, who, after crossing the Rocky Mountains 
to the Columbia Rifer, sailed, in company with Nuttall, 
the well-known naturalist, for the Sandwich Islands, 
where they arrived in January 1836, and stayed nearly 
ə 

1 The same negative results attended his second visit 1n 1824 25 

esr have reason to believe that Mr Bloxam’s original notes are still in 
existence, though hitherto they have not been accessible to me 
that Mey would æmove uncertainty on gveral points 
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three months, visiting Oahu an® K wat 
the œd of the yéar, Townset Aara tne 
naturalist Deppe at Honoltilu, a 
some time in the persuit of natu hisvory, visiting 
most of the windward islands before Xe left In March 
1837 Among the specimens obtaifed by Deppe for the 
Berlin Museum were some of two speciesefor which 
Lichtenstem rightly established a new genus—the sin- 
gular form Femeguathus-—~and, as it has sace proved, 
both these species were new, though he had, hot um 
naturally, identified one of them with a species described 
by Latham Of Townsend’s collection, a considerable 
part was given to the Academy of Natural Sttences at 
Philadelphia, where it still remains , but Ite gent several 
specimens to Audubon, at that time} I believe, in Edin- 
burgh, and he parted with them to Carftae, a dealer 
there, who sold them to the late Sir William Jardine, at * 
the dispeisal of whose collection I was so fortunate as to 
secure them—some of them bearing Townsend’s label— 
for the Museum of this University If Townsend þad 
but published a hst of his captures, he would indeed 
have rendered a very good service, but of course the 
value of island-forms, to say nothing of the fætt that 
many of them were threatened with extirpation by 
colonization and civilization, had not then been appre 
ciated, if even entertamed, by naturalists In the year 
of Townsend’s departure, the French frigate Vénus, in 
the course of her troublous career under Du Petit *Phouars; 
arrived in the Sandwich Islands, wit two flaturalists 
Léclancher and Néboux, on board, and some years 
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later the atlas of plates illustrating the zoelogy of her : 


voyage appeared, but the text was dgferied for a 
long while, and, indeed, was not completed ll 1856 
Herein was figured and described, though not for the 
first time, a third species of the cutious Hentenathus 
In the meanwhile the celebrated expedition of Com- 
modore Wilkeg took place, and he, with some of hig 
ships, wintered there In the couse of then six’months’ 
stay, the naturalists attached, Pickering and Peale, seem 
to have made large collections, but nearly all was lost 
in the shipwreck of the Peacock, one of the ships of the, 
squadron, By 1848, Peale had completed his report ons" 


the specimens of Mammals and Birds collected, and it, 


was punted off A few copies only had been distributed, 
when the rest were destroyed by fire It was by no 
means a bad performance, and I cannot understand why 
the late Mr Cassin made so many changes ın ıt when he, 
ten years later, brought out a new edition of it Some 
of them (I speak only of those relating to the Sandwich 
Island fauna) were certainly not imprdvenfents How- 
ever, a distinctly forward step was made by the Peale- 
Cassin laours, and since few caneobtain access to the 
original york, I may mention that Dr Hartlaub côn- 
siderately published an abstract of 1t,? just as two years 
later hewdid’ of the Fremach “Voyage au Pôle Sud,” 
wherein, having sorted out the fifferent species observed 
by various voyagers on the several Pacific groups, hems 
gave a useful list of those found omw each, and thus he 
assigned to the Sandwich Isles ¢hzrty species of birds, 
marking two of them as doubtful @One of them 1s now 
known to be rightly included, but the other must he 
struck out, as well as, fo. one reason or another, four 
more—leaving a total of zwenty-fve, Only szxteen of which 
are Land-birds and only fourteen Pusseres 

Hitherto, no list of the birds of the Sandwich Isles 
had been published, so that Dr Hartlaub’s met a great 
want, thoughet had, of course, been possible, since 1814 
for anyone ® pick out for hynself the species assigned tos, 
that group from the general list compiled by Tiedemann 
at In mentioning these facts, I desire to record my deep gratitude fo the 
authorities of both these Museuins—Berlin and Phuadelphia—for their 
obliging readiness in allowing me to have these valuable specimens, one of 
them unique for examination 


= Archiv fur Naturgeschichte, 1852, Heft 1 pp 93-138 e 
3 Jous nal fur Ornithologie, 1854, pp 160-171 
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A pnatomie tng Matufegchichte der Vogel,” u pp 
428-436), and, in hke Wanner, since 1859, fiom Mr, G R 
Grav’s useful *Catalgeue of the Purds of the Topical 
Bra the Tee Oce’n,” printed by order of the 
N ritish Museum, but the former was 
obsolete, and thf latter, as we now know, very erroneous 1 
Mr Gray’s rgference8 show him to have been as usual a 
model of accuracy, but his judgment as an ornithologist 
was frequently at fault It was, therefore, with gieat 
e pleasure tlmt, some time in the winter of 1870-71, I 1e- 
ceived "a copy of a “Synopsis of the Birds hitherto 
described from* the Hawauan Islands,” which had been 
communicated in February 1869 to the Boston Society of 





Natural History, by Mr Dole, a resident in those islands, 
, and had kech published in the Soctety’s Proceedings 
(xu pp # 294-309) "and Mr Sclater, who I knew had 
long taken ah interest in the ornithology of the group, 
lost no time in noticirg this very important publication 
(/ézs, 1871, pp 356-362), adding thereto some valuable 





observations? This list has naturally proved a service- 

- able foundatyon for future work Forty-eight species 
were included, the author stating that this number 
“probably comprises but little more than half the avi- 
fauna 8f the group” That the hst should be free from 
elror was not to be expected, and a revised version of it, 
published in the “ Hawanan Almanack and Annual for 
1879” (pp 41-58), corrected some of the mistakes, but 

it was an honest piece of work, doing credit to its com- 
“piler “Th the meanwhile, however, the historic voyage 
of HMS Chafenger had commenced, and one of the 

. places at which sheevas to call was the Sandwich Islands 
* Of course the main object of he: voyage was the explora- 
tion of the depths of the sea Nevertheles$,the terres- 
tuaf zdBlogy of the countries visited, though foyming a | 
very subordinate part of the orginal plan, was not to be 
wholly neglected—nor wasit in this case, for, during the 
„three weeks she stayed in Hawanan waters (July 27 to 

- “August 19, 1875), her officers availed themselves to some 
extent Of the opportunity of studying the ormthology of 
the islands, though ıt does not appear that they had re- 
ceived any special] instruction in regaid to our imperfect 
knowledge of ıt Here, then, was another great chance 
“slost , for had those who drew up the directigns for the 
~n scientific members of the Expedition taken the trouble 
- to acquaint themselves with the particular points on 
which investigation was needed, so as to indicate the 
lines on which further, research was desirable, no doubt į 
some one of the Chadlenger's staff would have supplied, 
*even in the short time of her stay, some of the missing 
facts, or at least would have thrown some light on the 
subject Asit was, the collection was reported as “small” 

(24 bird-skins and no specimen in spirit), and “ contain- 

ing nothing absolutely new except a single®species of 
Anas,’ afterwards named A wyvelliana™ (Pioc Zool 
Sog, 1878, p 350) Something more, however, may yet 

be &xpected The late Prof*Moseley, in his “otes of a 
Naturalist on thè Challenger,” states (p 514) that the 
s~elast excursion on*shore of his colleague, Von Willemos 
Suhm, was at Hilo in Hawan, with a native guide, “in 
pursuit of the interesting endemic birds,” and that 





“almost the last nes he wrote were some on the Sand- 

wich Islands, relating especially gto the birds” These 

notes donot seem to have been placed at the disposal of 
e 


1 Many of its worst errors are doubtless due to the loss, before mentioned, 
of the type specymens, which had been suffered by the Museum long before 
Mr G R Gray was conected with it Latham, in 1821, had already 
lamerted their decay Itis almost needless to add that such + loss is not 
now, nor for many years has been, possible 

* ? Mr Sclater was pleased to remark that this “rflemoir ” had ‘es 

* $ caped” my notice as editor of The glézs Herein he wes in error It 

certainly did not come to my knowledge while I was discharging that duty, 

and I doubt whether any copy reached England until after 1 had laid down 
my fice 

3 I do not venture to doubt the distinctness of this species, which Mad 

but its describer might have 
American a 


before been mentioned as 1 doscas, var 
showr more clearly wherein it differs from the well known 
ebscus a, which seems its nearest ally 
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| (xn pp 377-386) another collection from the same quarter 
è e a 


the ornithologists whe described the specimens a e a 
by the „Challenger, butethey can hardly have be à 
destroyed . R ê ° 

Having myself felt a good deal of interest ın the avı- 
fauna of the Sandwich Isles—which, hke that of many 
other islands throughout the world,ewas, as I hid leamt, 
threatened with extirpation, clfefly in consequence of the 
destruction of the foreste—I coul@l*not farl to be disap? œ 
pointed at the meagre results obtained by our People on : 
this celebrated cruise, when ıt would have beer so easy 
for them to have done setter had*their attention been 
duly called, and I cast a§out m several directions to find 
some suitable person to visit the islands with the view of 
mvestigating their ornithology in a thorough way “My 
young friend Mr Scott Barchard Wilson (son of the well- 
known Mr George Wilson, F R S )—of whose taste for 
natural history I was well assured by his residence-in my 
own College, by his journey to Portugal with Dr Gadow, 
and by his subsequent sojourn in Switzerland (/ézs, 
1857, pp 130-150)—willingly took up the enterprise, and 
left Liverpool on February 24, 1887, for Honolulu, where 
he arrived on April 8, having on his way paid a visit to 
Washington to confer with Dı Stejneger, whose name 
had already appeared in connexion with the birds of the 
Sandwich Isles Mr Wilson stayed in the islands until 
towafds the close of the following year He brought 
back such a collection as had never before been made 
there , but, rich as it was in some respects, defects 
became apparent as it was gradually worked out, and 
some of these defects are so grave that, until they ale 
remedied, no complete list of the avifauna can be formed 
I am deeply sorry that he has not been able to return, 
for, with his knowledge of what 1s wanted, ıt would be 
more easy for him to fill up the /acum@ than anyone 
else, and I long hoped that he would pay a second visit 
vith this object, However, he has done a great deal 
more than anybody before him he has ascertained the 
precise localities of nearly all the birds hitherto known, 
and added to them not inconsiderably—jourteen new, 
species o1 local forms of Passeres, two of which required . 
generic acknowledgment—all, ıt needs not to say, being 
peculiar to the islands, and mostly to one “particular i 
island only It can scarcely fail to be interesting that the 
distribution in the group of the different genera and local 
formseof Passeres should be shown, and this 1s best done 
by the accompanying table 1 

But Mr Wilson was not,content, as so many col- 


| lectors in foreign countries are, with preserving only the 


skans of the birds he procured He was careful to obtain 
specimens in spiriteof all the important existing types, 
and these, having been properly subjected to examina- 
tion by Dı Gadow, have led to some remarkable results 
—the most remarkable that have been as yet made known 
ın regard to the birds of the Sandwich Islands, and 
perhaps the most remarkable of those pubhshed during 
the past year in 1egaid to Ornithology at large They 
are contained in the dissertation I have already men- 
tioned as being contributed by Dr Gadow to Mr 
Wilson’s work Most of the land-birds of the Sand- 
wich Islands had been at one time thought to belong to 
the Alelzphagede, or Honey-suckers—a Family very cha- 
racteristic of the Australian Region, and known to be 
very polymorphic It was thought to be st#l mor® so, 
ard the surmise had been acted upon, so that some 
Fmch looking birds, Psettacerostva and Lovptdas had 
been supposed to be Honey-suckers in disguise, and 
© I have no desire to overlook the services of Mr Valdemar Knuds&n, of 
Kauai, who sent thence to the United States National Museum several col- 
lections, the most important of which was des@{bed by Dr Stejneger in the 
Proceedings of that institution for 1887 (pp 75-102), the year of Mr Wilson's š 
arrval ın the islands The Doctors paper ts of the exhaustive character to 
which one 1s accustomed ın allehis productions, and has been of considerible 
use m working out Mr Wilson’s collections, while these have en, bled the 


latter to correct several mistakes—und& the circumstancgs quite pardonable 
—made by the former, who subsequently described in the same Proceegings 
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classed accordingly Dr Gad®w has shown that this sup- 
' osition 1s wholly erroneous, Sind that these laste together 
with fnother form, Chlorzdops—one of Mr Wilson’s dis- 
coveries—are true /rim¥iliid@,+while out of the whole 
Hawanan avgfauna, only two genera cay be referred to 
tife Meliphagide—namely, Acrulocercus (Moho of some 
w eWriters) apd Chætghjila, the last being presumably 
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distinct inference 1s that tif fi t stocl® of their exist#@ng 
avifaua was receivgd from Ar ricagim days when the 
range of the Cared:de@ extended fudper tothe n 

than it does at presgnt, and that ain cognayes Sr 
ancestors of the present Cered:de colo\zed the islands, 
there differentiating into the modera Dræjamdıdæe The 
importance of this inference on views which qre held as 
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è to the Geographical Distribution of Birds in North America 
Table showing the Distribution of Birds of the Order PASSERES | 15 a subject nto which there 1s no need kere to enter, for j 
7 in the Sandwuh Islands that would be a subject foreign to my present remarks , 
. but I doubt not ıt will receive due attention, from American 
e |è ornithologists, whom ıt most nearly concerns That 
. š alal ali = ¢ _| @ | these colonists from what I would venture to ternt a 
S| alts |E al á | “ Columbian” fauna—since it cannot be literally called a 
4i4)O1# 14/4) | Neotropical one, and is certainly nos “ Near@tic”—were 
M faa a "7" | the earliest settlers which have left descendgnts*one can 
eee Pontis | x | hardly doubt, for they have existed ın the Sandwich Islands 
eee | long enough to undergo a gieat amount of change Sub- - 
FRINGILLIDE— sequently there has been a small infusion of blood frorn 
Psittacn ostra psittacea i eja 7 | the “Australian Region” I say subsequently, because 
Loxtodes bailleur '* | Dr Gadow has shown that this immigratién has unger- 
Chloridops kona | * | gone comparatively httle modfication We have (or 
“ Fringlla” anna i? | had) the two Meliphagine genera, Acrulocerces and 
Chetopitia—the latter, indeed, beyond anatomical esa- 
DREPANIDIDE— i e| |, | mination, but showing no very great external devia- 
Loxops coccinea A | |ton from well-known Australan types, while the 
ca pore I Şi former undoubtedly retains the normal Meliphagine » 
taken es PREUR ost es i tongue To these may be added Chastempisya wells 
pei ‘de + m&rked genus, but, without question, aeiy nearly allied 
ejnegert 
parva * to the genus RArpidura, so cel spread over th® 
; m Se oe * Australian Region, and found alsoin New Zealand Thus ' 
K maculata * three genera constitute, so far as I am able to see, the 
chlor edoudes * “ Austiahan ” element in the avifauna of the Sandavich 
5 moniana t ki Islands—and what are they among so many others? 
- halaana * More recently than this Australian infuston, has super- 
19 Uarens 4 vened an influx of Holaictic types, and especially of the 
, mana Ee ON EP EN aly 4 fvingillide Whether these have arrived from America 
» sanguinea H or Asia, I do ngt pretend to say, but the long ehain of 
eae Biches «|asixl«elx| |«l» | islets running to the westward—one of which produces a 
Depans pacifica 4 remarkable form (Telespıza cantans), the knowledge of 
Henugnathus pr ocerus * which we also owe to Mr Wilson (/d25,9890, pp 339-341, 
z hichtensteant * Plate ix )—suggests the possibility of an Asiatic ongin,» 
i obtii iis * | a possibility confirmed by the consideration that his fine - 
k hanapepe * Chloridops kona may be the magnified descendant of the ” 
5 lucidus il i long-known Chlorzs hawarahzba, which has already an 
55 ohvaceus | * | enterprising relative, C eftiztzz (/b2s, 1890, p 101), estab- 
. | lished ın the Bonin Islands Stil later must have been 
MELIPHAGIDE— : the appearance on the scene of members of the genera, 
Aci ulocercus braccatus ls Corvus and Buteo, both of which are, so far as 1s yet 
” aments » | ENIF Faswn conned to Hawan, the most cpus eee lene 
23 ' an erefore suggest an emigration from the Nearctic 
Chatophla angustıpiuma ° f | t | area These have been settled logg enough to assume . 
TourDID£(?)— i recognizable apecific characters , but an apparently mare 
Phea nig myradestina * i modern cofonist exists in Aszo accipitriınus, the common 
» danavensts > * e | Short-eared OwlofAsia, Eyrppe,and North America, wéuch 
» Obscura e t * | extends ffs range over many islands ın the Pacific Ocean, 
. ! so far at least as the Galapagos} and hgs found a perma. 
MUSCICAPIDÆ— , i anent home in the Sandwich Isles, breeding there, as ıt 
Chastempis (quædem species non | | | ala) alp | Would seem, regularly—as ıt once dd in England, and 
determinat®) elle would again, if permitted by the gamekeepers More 
St O than this, there 1s an indication that the tendency tg 
Ali the species abuve-named are peculiar to the group, 2 ¢ colonization from thé Holarctic region still continues 
not found elsewhere A * indicates that the species mhabits | Within an hour or two of his leaving the islands, there 
the island whose name heads the column A | shows that the | was sent to Mr Wilson a freshly-killed example of Czrcus 
specie$ ıs believed to be extinct hudsonzus—the American Hen-Harrier—a species which 
he had already ascertained to hav® before occurred in 
extenct All the other forms which had been ac- | the group, but, not being recognized by Judge Dole, it, 
counted Meliphaging, present a peculiar stiucture of | had been endowed with a new name, and figures in hise - 
tongue, forbidding that alliance, or any affinity to the | second list as Acctgeter haart Tee existence in con- ° 
Prronopida, Dicerda, or Nectarinide, but revealing a | siderable numbers of a Californian species of Carpodgcus 
distinct relationship to the Cwrevade—now known as a | 1g thought, and no doubt nightly, by Mr Wilson to be 
Fam characteristic of the Neotropical Region! Hereby k 
a team of hight 1s thrown on the origin and derivation x In connexion herewith may be noticed the aksence of Parrots, King- 


of thg ornithic population of the Sandwich Islands The 
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fishers and Moves—all Families th t are very charactiristic of an “ Austra- 
, han’ Fauna e 
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du@\to human agencf, agd accordingly I do not attach 
any importance, tqe thf fact, but there is one gery 
ecies, of “whgh only a few"specimens seem to 

hate ‘been presergegf that needs particular attention 
This wis destribef#by Judge Dold under the name of 
“ Fringilla anna,’ but, of course, 1s no true Fringilla 
Mr Wilson breught home but a single specimen, which 
he owed tthe kindness of the Hon C R Bishop, it 
having been formerly ın the Mulls Collection, and, I 
beleve, will establish for it a new genus, Czvzdofs—so 
n&med because its bright coloration recalls the well- 
known Emberezd corzs of Linnzeus, the Painted Bunting 
of authors, or “ Nonpareil” of bird-dealers It is sup- 
posed to be now extinct, but it was a truly native 
» species, it probably belongs to the fauna which I have 
above called “ Columbian” (for want of a better name) , 
but I cannot suppose it to have been so early a settler as 

, the Drepanzdida@, since it has changed so little On the 
genus Chaszenzpzes I would offer only one remark, and 
that ıs a word of caution to those who would, on the 
evidence of fram a couple to half-a-dozen of specimens, 
or perhaps even on theeevidence of a badly-coloured 
plate, attempt to break it up into definable “ species 3 
There remains of land-birds the genus Ph@ornis, which 
earlier systematists were inclined to put among the Fly- 
catchers (Musccapide) The examples in spirit, placed 
. by Mr Wilson at Dr Gadow’s disposal, have enabled the 
latter to set aside that view, and to show that, of all the 
Families to which this genus has been supposed to be 
alied, “it differs feast from the 7wradzd@,’ and he would 
regard ıt “as a genetilized or rather primitive Thrush ”+ 
Of the water-birds I do not now propose to speak 
Though possesemg very many points of specfai interest 
to the ornithologist, so far as I understand them, they 
throw no particular light on the general questions I have 
attempted te consider , and I would conclude this sketch 
ofthe Ornithology of the Sandwich Isles by referring to 
the unhappy tate of one of the most beautiful of their 
birds—the “ Mamo,” as I am told it was latterly called— 
Drepams pacifica, one of the rarest species in collections, 
and apparently whplly extinct Until Mr Wilson brought 
the specimen which he has kind]y given to this Uni- 
versity, there seems not to have been one in the British 
“wel[slands since the dispersal of the Leverian Museum, 
when two were bought by the Austrian agent, and are 
now at Vienna How many other specimens may exist 

in the world I do not kpow, but the number can hardly 
exceed half-a-dozen The bird was destroyed for the sake 

Of its rich 5 ellow feathers, used ın forme: days to decorate 
the state robes ofthe chiefs, and according to all accounts 

a glorious sight one of thos¢ robes when in all its fresh- 
ness must have been As the species became scarce, 
recourse was had tœ the yellow tufts of AcPulocercus 
zobis, which in depth of colour are very inferior, and 
when the Drepanzs had ceased to exist, the name “ O-o,” 
whith it seems to,have borne*fn Cook’s days. wes trans- 
ferred to the suiviving species, according to a practice of 
=*vhich I have observed several instances in other nations 
The, general similartty of coloration in Acrzdocercus and 
Drepanis 1s, indeed,"obvious, and Dr Gadow 1s inclined 

to consider the latt@r to have been the imitating form 

¥f so, 1ts mimicry has proved its destriiction , butit clearly 
could not have foreseen that fashion should ordam its 
acquired yellow antl black feathers to become desirable 
commodities, among*the human race, and it would be 
well to suspend judgment on this point It had most 
likely a very limited range, which would, of course, 
. ghasten its end, and its two most conspic@ous relatives, 
. © the scarlet Vestearca cocezneapand the crimsdh Azmatzone 
sanguinea, though in equal request for then gaudy plumage, 
stilP exist, inhabiting (as will be seen by the table) all the 
islands that have been examined How to account for 


1 A minute comparison with the New Zealand Turnagra, fythat be stil 
an the lapd of the living would be desirable 
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the disappearance of Chsetopthla angustipluma is beyond 
my power, It has no attraetive coloung, and yet 1s 
declared to he extinct The specimen given to uł% by 
Mr Wylson is, I believe,,the only one ever brought to 
Earope, and there seems to be but one (the type) in any 
American Museum In mentioning the former I must 
acknowledge gratefully ethe gen®rosity of My Wilson, 
who promised a completeeset of Mf bird-skins, to the 
Museum of his old University on the completion of his 
work, a promise that he will doubtless perform = * 
Finally, I would point owt that the%conclusions estab- 
lisned by Dr Gadow’s A seem to coincide very 
much with those arrived at by Dr David Sharp and Mr 
Blackbuin from their investigation of a small collection 
of Hawauan Coleoptera (Trans Roy Dublin Society, 
seres 2, vol 11 Part 6) The entomological captures of 
Mr Perkins are therefore awaited with considerable: in- 
terest , and still more valuable, perhaps, may be his con- 
chological collections, for it seems doubtful at present 
whether the Mollusks of the Sandwich Isles can be brought 
into line with their Birds and their Beetles There ıs 
every chance of this question, among many others of 
importance, being solved if Mr Perkins ıs enabled to 
prolong his stay for sufficient time , but that depends upon 
the financial support he may receive at home from the 
two le@rned bodies which I have mentioned, and from 
the Hawanan Government and influential residents ın 
the Islands, ALFRED NEWTON 
Cambridge, 13 February, 1892 





PROF BUNSEN AND THE CHEMICAL 
SOCIETY 


1s was announced at the last meeting of the Chemical 

Society that ıt was proposed to present the following 
adéress to Prof Bunsen, who has now been fifty years a 
Foreign Member of the Society, and the wish was ex- 


~ 


pressed that, among those who sign it, all who have , 


been his pupils should, as far as possible, be included 
Fellows of the Society who have been pupils of Prof 
Bunsen are requested to communicate with the Senior 
Secretary before March 19, 1n order that they may receive 
a form for signature. 


To Priby Councillor Prof Bunsen, Fellow of the Royal 
Society, 


YOUR EXcELLENCY,—Fifty years have elapsed since 
the Chemical Society of London honoured itself by elect- 
ing you one of its Koreign Members Your name, and 
that of your illustrious fellow-countryman Liebig, are, in 
fact, first on a list which includes the most distinguished. 
cultivators of chemical science in every civilized country 
of the world 

Our Society remembers with gratitude tkat you en- 
n@hed the first volume of ıts Transactions by communi- 
cating to it the results of four ever-memorable investiga- 
uor. of cacodyl and its compounds That you should 
have sent to us, in the first and most critical year of our 
existence, a memoir which the chemuicaé world will ever 
regard as one of the classics of our science, is a signifi- 
cant poof of the beneficent interest with which you 
regarded ou efforts to foster the growth of chemical 
learning m this country 

Your masterly invesugations, ın collaboration with our 
Fellow, Sir Lyon Playfair, on the gases evolved from iron 
furnaces, made by methods which you were the first. to 
bring to perfection, greatly extended our knowledge of 
the theory of the smelting of iron® By the permanent 
benefit thus conferred on one of the most important of 
our industries, you hawe largely augmented our natiorfal 
wealth m ° 

The half-century during which you hafe been agso- 
ciated with our Society has been fruitful in great dis- 
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u coveries and important inv@ntiows It has witnessed the 
birth of new elements, the creation of ney analytical 
mefhods, andean exfraordinary development in the in- 
strumental resources bf our laboratories Chemysts will 
never forgo that ıt is to your unweared assiduity and 
*single‘minded devetion that science owes some of the most 
momentqus of these afscoveries, and some of the most 
e valuable of these “ifiventionse Your investigations will 
ever be regarded as models of the highest type of scien- 
tific 1€search, and the memoirs in which you have em- 
bodied them shed®an imperiskable lustre on our literature 
Your methods of analysis aramong the most common 
of om manipulative operations, and the very furniture 
and instruments of our laboratories are an ever-present 
testimony to the obligations unde: which experimental 
chemistry will always remain to you 
Many of our members are proud to be numbered 
among your pupils, and those among them who have 
become teachers, have, we trust, caught and transmitted 
something, not only of the method, but also of the spirit, 
m which they themselves were taught They have an 
abiding memory of your kindliness, of your constant and 
unselfish devotion to their interests, and of the generous 
sympathy and ready help which you extended to their 
efforts to enlarge the boundaries of our science 
We, the undersigned Fellows of the Chermcal*Society 
of London, now beg to offer you our heartfelt felicita- 
tions on the occasion of your Jubilee as a member of 
our body It 1s our fervent hope that you may be able, 
foi many years to come, to enjoy in health and happiness 
the leisure and repose which you have so justly and so 
honourably earned 





NOTES 


THE course taken by the Government with regard to a Teach» 
ing University for London has met with general approval The 
> proposed Charter, if it had been accepted, would have done 
almost irreparable injury to the cause of higher education in 
the capifal Now we have got rid of ıt, and the way 1s clear 
for new and moie carefully considered schemes The Royal 
Commission to which the question 1s to be referred will be free, 
1f 1t chooses, to examine the question whether, afte® all, the 
institution needed by London might not be most readily and 
most effectually obtained UY the development of the existing 
Univeisity It may be hoped that on this and all other aspects 
of the question full evidence will be takgn What 1s wanted 1s 
that any recommendations which may be made by che Com- 
mission shall be based on extensive and accurate information as 
to the oiganization and the proper functions of Universities 
On this subject some very crude notions are still current in 
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eTHE sath annnal Photographic Conference in connection 
with the Camera Club will be held in the theatre of the Soctety 
of Arts, on Tuesday and Wednesday, Maich 22 and 23, under 
the presidency 8f Captan W de W Abney, FRS All 
photographers are invited to take pait m the Conference 


‘Pur Bofameal Society of France will hold an extraordinary 
meeting at Biskra, Algeria, dung the first half of April 
e 


A ROYAL COMMISSION has been appointed to consider the 
qmestion of the water supply of London Its task will be to 
mque whether the present sources of supply are adequate in 
quantity and quality, and, if inadequate, whether such supply 
as may be required can be obtained within the watersheds of 
the Thames and the Lea, or must be obtained elsewhere 
Among the members of the Commission are Sir Archibald 
Geikie and Prof James Dewar 


Si NO. 1368, VOL. 43] e 
vh’ ` 


4 . 


~ 
aa 


© NATURE : 





tae = 


[MarcH.17, 1892 + » 


A NUMBER of gentlemen, geprgsenting gnstlitutions mga 
im gcience-teaching, recently appNed tp the Vice-President of ° 
aa Comites of Council on EduQat fox permiggion to 
upon him with 1eference to the chan piyicated in th®@cneular eè 
issued by the Department of Science an@Art, dated November 
12, 1891 In answe: to a questioneput by Mr Schwann, Sir « 
W = Hart Dyke stated ın the House of Comtiogs, on Tuesday 
eventng, that he had mformed the deputation that he did not 
think any good purpose would be served My hisereceiving them e 
He was, however, willing to reconsider the matter Sir Wilbam < 
expressed his belief that the changes anndtmced ın the circular 
would greatly stimulate more advanced scientific inst: yction. 
The minute had been well received in the better schools 


A NEW “Jahrbuch der Cheme”eis to bÈ issued by.the °+ 
German publisher, H Bechhold, Frankfort elt will be edited * 
by Prof R Meyer, who has secured the co operation of many 
eminent men of science The intention 1s that the progress of 
pure and applied chemistry shall be recorded every yea: in a 
connected series of articles . . 





Dr M C Cooke announces fhat, with the next number of 
Grevtilea, his connection with it as editor and proprietor, will 
come to a close, and it will rest with others whether the journal 
1s to be continued Grenllea 1s “A Quarterly Record of 
Ciyptogamic Botany and its Literature ° With’ the next 
number it will have completed its twentieth volume 


* Dr B ARTHUR WHITELEGGE will begin atehe Royal In- 
stitution, on Thursday, Maich 24, a cgurse of three lectures#on 
epidemic waves In the fist lecture he will geal with cyclic’ 
waves , ma*the second (March 31), with suggadded waves, 10 

the third (April 7), with pandemic waves 2S >a 


THE fifth ordinary meeting of the Egypt Explomtion Fund 
was held last Friday, Sir John Fowler presiding ®* The balance- 
sheet was one of the most satisfactory ever presentea to the , 
members The Fund, ıt was pointed out, was now used in two 
classes of opeiations—surveying and excavating, and both 
‘seemed likely to be very successful ” In the course of a brief 
discussion on the report, reference was miade to ‘the generous 
contributipns which had been handed to the Fund from America, 
1n comparison with those received from England ” a 


Tue half-yearly general meeting of the Scottish Meteoro- 
logical Society was held at Edinburgh on Monday, March 7 
The following was the business —(f) Report fiom the Council 
of the Society, (2) changes in the temperatwe of Scotland 
since 1764, by Dr Buchan, (3) on the sguall of February 1, 
1892, by R C Mossman, (4)%unshine values at the Ben Nevis 
Observatory, by R C Mo saan 


Mr E JeSroar, FRS, and Mr A G Vernon Ha- 
cout, FRK d, have been elected members of the Athenzeum 
Club, wader the rule which® provides for ‘‘ the annual intfoduc- 
tion of a certain number of personas of distinguished eminence 
inscience, literature, or the arts, or for public services ” —_— 


THE fifieenth Convention of the National Electre Light 
Association, lately held at Buffalo, Ug, seems to have been œ 
unusually successful: This 1s attributed by the Amerigan 
journal ects .e2¢y to the fact that at previous meetings mem- 
bers attended ‘‘ not for business but fo. pfeasure ” The counter- ° 
attractions were so varied and fascinaténg that it seems to have 
been difficult ‘* to obtain a creditable astendance on the reading 
of the papers and the transaction of busimess” ‘‘ ‘The plan of 
doing away With these outside attractions,” says Zlects2ctljy . 
“was therefore an experimen® but so ggiccessful did ıt prove uf - 
this instance, that this last Convention will go down in history 
as ‘the business Convention,’ unless the increased success of 
succeeding meetings shall make ıt necessary to give this one the 
more spetific title of ‘the f: sé business Convention 7” 
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THE Natural History’S Lae of Buda-Pesth 1s stated to 
number 7800 etembex? special botapical meeting o the 


Sepp anita future be ytd moxthly, unde: the presidency of 
Prof Jurany: e § 
» 


THE section of vegetablg pathology of the botamical division, 
in the US Department of Agriculture, was recently made a 
separate, division by Act of Congress The authouities of the 
enew division decidet to begin a fresh series of publications , 
and they have'’taken the firs step towards the fulfilment of their 
purpose by the pubktcation of an important Buletin, by Dr E F 
Smith, presenting ‘‘ additional evidence on the communicabilitv 
of peach yellows and peach rosettes i 


Jaran has no fewer than 700 earthquake-observing stations 
scattered over the Empire, and the Tokio correspondent of the 
Times 1s of opmion that they are al! needed He points out 
‘that not only are the Japanese shaken up by fully 500 earth- 
quakes every year—some of them more or less destructive-—but 
at intervals there comes a great disaster, amounting, as in 
the earthquake of October #8, 1891, to a national calamity 
Japanese annals record twenty-nine such disasters during the 
last 1200 years 


A SEVERF earthquake shock, lasting twelve seconds, was felt 
at Napa, California,‘on March 13 3, at 8 30am The direction 
of the vibrgtion was from north to south 


° 

à CORRESPONDENT at Leon writes to us of an eathquake 
„which was felt in Nicamgua on February 6 He speaks of a 
‘connected seriex of longitudinally oscillating progressive seismic 
waves, „Which lasted about ninety-two seconds “Fhey were 
parallel with, and near, the cones and masses of volcanic gyecta 
which extend, with some interruptions, between the volcanic 
groups in the? States of Salvador and Costa Rica The earth- 


„e qtahe began at 10 Io p m * 


PROF HELLMANN, of Berlin, to whom we are indebted for 
many painstaking investigations into the origin of meteorological 
instruments and obsewvations, has contributed to the Zeetsch7 sft 
qJ Luftschiffahrt for January an artacle on the first balloon 
yoyage made for scientific purposes The works on the subject 
of ballooning, of which there are many, state that the first was 
by Robertson and Lhoest in 1803. and the next in the following 
year, by Biot and Gay- -Lussac But this ıs not correct, the 
honour undoubtedly belongs to Dr John Jeftues, of Boston 
{Mass ), who had for some years lived in this country In 1786 
he published a, bogk (60 quarto pages and 2 plates), entitled, 
“© A Nanrative of the Two Aeria? Voyages of Dr Jeffries with 

» Mons Blanchard, with Meteorological Observations, and Re- 
marks” The fist voyage was on November 80, 1784, from 
London to Dartford (Kent), and the second, on Janudty 7, 1785, 
across the English Channel A ape: containing thg results 
was read before the* Royal Society in January 1786 The 

emirometer taken was*made by Jones, of Holborn, and read to 
18 inches The heights reached in the two voyages were about 
9200 feet and 4500 feét respectively The latter height was 
obtained tngonometricély by an officer at Calais, while the 
bdiloon lay stationary over the mid-Chaanel 


THE Peco d of Techical ana Secondary Education, published 
monthly, can sgarcely fal to be of service to all who interest 
themselves in educational progress The number for March 
ancludes, besides editorial notes, accounts of County Council 

å échemes and reports, scholarship schemes, recefit. progress in 
“various aistricts, agriculgural collége for the south-eastern coun- 
ties, gnd the financial management of the technical instruction 
fund ‘There are also instructive ‘‘ miscellanea ” 


A WRITER in the Medite: ranean Naturaiest for March notes 
that noeattention has hitherto Leen given to the fact that 
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certain species of birds prefe? certain tiees He says — 





“It 1s a wemarkable fact th&t, notyithstanding the volu- 
minous hiteratue that has been written on @irds and “heir 
haoits, ho writer has noticed the preference that certain species 
of birds give to certain tiees Jays and rooks acefound in the 
greatest number 10 oak- -trees » finchesy in Ifme-tiees , and black- 
caps among lamels The nightingale œ elways fond inte 
greatest numbers in nut-groves, while the thrush efinces a 
decided preference for the birch and ash The beech 1s the 
favourite tree of the woodpecker , and the humerous familtes of 
tits are generally found ın the greatest abundance among the 
blackthorn ” 


Mr W M Gofpruwarz, New York, is publishing a new 
morthly magazine called AZ:zerals The second number has 
been sent to us It contains many short papers, m which inter- 
esting facts relating to various classes of mmerals are presented 
in a bright and popular style 


Messrs J AND A CHURCHILL have issued a fifth edition of 
Dr A Tucker Wise’s “ Alpine Winter in its Medical Aspects ’ 
The work has been condensed and rewritten ın many places 


Taer YS Commissioner of Education has tssued his Report 
for ine year 1888-89, and, if ıt cannot be described as light read- 
ing, 1t 1s certainly a most instructive and useful work It consists 
of two large volumes, and includes a number of chapters in which 
education in the United States ıs compared with that of England, 
Fiance, Germany, and othe: countries A full account 1s also 
given of normal schools, manual training schools, couses of 
study, &c The second volume consists of ‘‘ detailed statistics 
of educational systems and institutions, with comments and 
discussions ” 


a THE peculiar milk-ferment known as ‘‘kefyr” or “‘ xephn” 
has been supposed to be peculiar to the Caucasus and oiher 
parts of Eastern Europe and Western Asa Mr C L 
Mix has found a yeast apparently identical with 1t in use in 
Canada and the United States It occurs in the form. of small 
granules of a duty brown colour, which retain their vitality for 
a long period, and consist of a small proportion of yeast cells 
embeddegl ın zooglcea-like masses of rod-shaped basteria The 
yeast-cells inciease by budding, and no formation of spores has 
been detected in them They dg not invert cane-sugar like 
ordinary beer-yeast, but they cause alcoholic fermentation in 
milk-sugar or lactose and in dextrine, not in cane sugai or 
saccharose The bactdMa are short cylindrical rods with homo- 
geneoas protoplasm, developing under cultivation mto lepto- 
thrix-lke filaments ın Which spores are formed They appear 
to take no part in the fermentation, remaiming almost entirely 
embedded in the zoogloea-masses during the procesy 


Ld 
Herr W BELAJEFF has cemmunicated to the Berichze of the 
German Botanical Society a paper on the ‘‘ Pollen-tube eof 
Gymnosperms,” which, 1f his observations—made on Ta.rus and 
Funeper us—are confirmed with regard to othar members of the 
class, will greatly modify the accepted view as to the moipho 
logy of the different parts of the pollen-grata Hitherto, the 
two or three small cells ın the pollen-graim have bén 1eg&ded 
as a survival of the male prothallium of the microspore Bela- 
jeff shows that this cannot be the case, as they are cutoff in 
succession from the large cell Moreover, he states that it is 
not, as 1s usually supposed, the nucleus of the large cell which 
fertılızes the oosphere ın the archegone, @ut "the nucleus of one 
of the small cells When the pollen-tube begins to develop, 
one of these small cells beqomes detached and wanders down the 
tube Its membrane becomes abgorbed , its nucleus overtakes 
that of the large cell and divides into two , and if ıs one of these 
ye danghter-nucle: of the wandering small cell, together | with. 
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the protoplasm which surround$ it, @hat fuses with the nucleus 
of thg oosphere in the arghegone The other small eell becomes 
entirely disorganfed ° 








IT sometimes happens that peat bogs sweJl and burst, giving 
Sut a stream of dark mude Herr Klinge has made a study of 
thistrare pRenomenor (Bot Jahd )*of which he has found only 
nine insf&nces, ın Europe, between 1745 and 1883 (seven of these 
being im Ireland) Heavy rams generally occur before the phe- 
nomenon, and detoffations and eearth vibrations precede and 
accompany it The muddy stram which issues, of various 
fluidity, yolls along lumps of peat, and moves now more quickly, 
now more slowly After the outbreak, the mud quickly hardens, 
and the bog sinks at the place it appeared, foimmg a funnel- 
shaped pool The bogs considered by Herr Khnge have been 
almost all on high ground, not in valleys He reyects the idea 
that the effects are due to excessive absorption of water by the 
bog The peat layers, which often vary much in consistency, 
have each a certain power of imbibition, and the water absorbed 
does not exceed this mit Excessive rain affects chiefly the 
uppe layer not yet turned into peat and the cover of live vege- 
tatioa, which get saturated likea sponge, after which the water 
collects in pools, and runs off in streams The theory of gas 
explosions 1s also rejected, and the author considers the real 
cause to le in land-slips, collapses, &c , of ground under the 
bog, permitting water or liquid mud to enter: This breaks up 
the bog mechanically, mixes withit and fluidifies 1t, and an out- 
burst at the surface is the result. The limestone formations in 
Ireland, with their large caverns and masses of water, are 
naturally subject to those collapses, which, with the vibrations 
they induce, are more frequent in wet years The heavy rains 
preceding the bog eruptions are thus to be regarded as only an 
indirect cause of these Herr Klinge supposes that similar erup- 
tions occurred in past geological periods, e g the Carboniferous, 
m some cases where fossil tree-stems are found in upught 
position 


THE ggographical position of Mount St Elias is of consider- 
able popular interest ın connection with the boundaries of 
Alaska Mr Israel C Russell refers to the subject in a report 
published ın the new number of the American National Geo- 
grcphi Magasine In the convention between Great Buttain 
and Russta, wherein the boyndanes of Alaska are supposed to 
be defined, it 1s stated that the boundary, beginning at the south, 
after leaving Portland Channel, shall follow the summit of the 
mountains situated parallel to the coast œs far as the r4tst meri- 
dian, and from there northward the said meridian shall be the 
boundary to the Arctic Ocean Whenever the summit of the 
mountains between Portland Channel and the 141st meridian 
“shall prove to be at the distance of more than ten marine 
leagues from the ocean, the limit between the British possessipns 
and the line of coast which 1s to Belong to Russia, above men- 
tined, shall be formed by a line parallel to the windings of the 
coast, and which shall never exceed the distance of ten marine® 
leagues therefiom”” As Mount St Elas is approximately in 
longitude 140° 55 30” west from Greenwich, ıt 1s therefore only 
4 39” of longitudé, or 24 statute mules, east of the boundary of 
the main portion of Alaska Its distance from the nearest 
point on the coast 1s 33 statute miles There ıs no coast range 
in South Eastern Alaska parallel with the coast within the limits 
soecified by the treaty, andthe boundary must therefore be con- 
s dered as a line parallel with the coast, and ten marine leagues, 
or 344 statute mils, mland The mountain is thus r4 
rales south of the boundary, and within the terntory of 
the United States Its position is ¢o near the junction of the 
boundary separating South-Kastern Alaska from the North-West 
Territory with the 141st meridian, that it 1s practically a corner 
moyyment of the American national domain 
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A NEW and very sımple nodgof Synthesizing tartarig* acid 
has een discovered by M Genvrel, gs dgscribed by him 
in the current number of the Goupidgenaus, It wel do 
be remembered. that, some years ONY Perkin and Mr 
Duppa prepared tartarıc acid artificially Wy treattag dı brom- 
succinic acid with hydrated oxide of*silve® and this operation 
became the final stage of a complete synthesis from the element- 
ary constituents, when, a short time afterwards, Prof Maxwell 
Simpson succeeded in preparing succmıc acid Wy the action of © 
caustic potash upon the di-cyamde of ethylene M * Genvresse 
now shows that tartaric acid may be directly synthesized by the 
action of nascent hydrogen upon glyoxylic acid, CHO—C GOH, 
the curious compound, half aldehyde, half acid, derived from 
glycol, and hence directly from ethylene elf we double the formula 
of this acid, and add two atoms of hydrogen, ewe arrive at tar- 
taric acid, COOH—-CHOH-—CHOH-—COOH, and this ts found 
to be capable of realization by reacting upon glyoxylic acid with 
nascent hydrogen liberated m its midst by the action of acetic acid 
upon zincdust A mixture of glyoxylic and acetyc acids, thg latter 
diluted with an equal weight of weter, in the proportion of one 
molecule of glyoxylic to three molecules of acetic acid, was 
treated in small quantities at a time with zuc dust, at first at 
the ordinary temperature, and finally over the water-bath The 
liquid was then filtered, and the zinc in solution removed by 
means of potassmm carbonate The clear liquid was then» 
pixed with calcium chloride solution, and after remotal of any 
calcium carbonate precipitate, a white crystaline précipitate com 
menced to separate “lhis precipitate was found to yield all the re- , 
actions of a tartrate, such as silvering glass whenegently warmed * 
with ammiohia and silver nitrate Its analgæs gave numbers 
indicaging the formula CyH,CaO, + 4H,O, which # the com- 
position of ordinary tartrate of lime By treating this salt 
with the calculated quantity of sulphuric acid@diluted with 





twenty times its volume of watet, filter.ng off the pree- , 


pitated calc1um*sulphate and evaporating the filtrate over o1 
of vitriol, the acid itself was obtained ın lerge crystals It is 
interesting to find that the tartaric acid obtamed by this mode 
of synthesis ts the optically inactive variéty known as 1acemic 
acid, therg being apparently equal numbers of molecules of bosi 


. 


A 


the dextio and lævo varieties produced The crystals conses” 


quently do not show hemihedral faces, the angles observed * 


corresponded with those observed by Provostaye and by Ram- 
melsberg tn the case of racemic acid e It may be remarked that, 
as the product of the synthesis of Dr Perkin and Mr Duppa,,a 
mixture of racemic acid with the truly inactive tai taric acid, in 
which neutralization within the molecules themselves occurs, 
was obtained This new synthesis of tartaric acid from gly- 


oxylic aci@ would appear to throw same light upon the natural * 


formation gf t&rtaric acid For, remembering the close relafion- 
ship between glyoxylic and oxalic acids, which latter weknow 


to be on@most 1eadily forntéd in vegetab.e tissues, and fhe re- . 


ducing agencies which appear to be connected with chlorophyll, 
we have all the means at hand to account, in view of the 
work of M Genvresse, fo. the natugal synthesis of tatane 
acid r 


THE additions to thee Zoological Society’s Gardens during Phe 
past week include a Common Squirrel (Scerurus vulgaris), 
British, presented by Mis Crick, q Merlin (Falco æsalon), 
European, presented by Mr T A Cotton, # Blue Titmouse 
(Parus ceruleus), British, presented by Captain Salyin, two 
Blossom-headed Parrakeets (Pakeor nas cyanocephalts) from India, 
presented by La Comtesse Gottrell, a Green Monkey (Cerc& ° 
pithecus calhtiichus 8) from West Africa, deposited , a 
Hawk (Asturına sp inc) fiom South America, purcMased , 
four Yellow-bellied Liothrix (Zrothrix luteus) from India, re- 
ceived n exchange , sixteen Puff Adders ( Veferq az zetans), born 





a | 1 the Gardens . 
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one ga aE a —Asronomy and Astro-Phystes for 
t 


February contajns al note by Prof Hale, to the effect that 
photograph» have besh taken at Kenwood Observatory, showing 
the H and K hnes weverged in regions widely distributed over 
the sun’s disk,e These regions closely resemble faculæ in 
appeaiance 

At the meetmg,of the Paris Academy on March 7, Prof 


è Tacchynt comfhunicated a paper on the distribution in latitude 


ofthe solar phenomena observed at the Royal Observatory of 
the Roman College during the second half of last year Pro- 
minences have been more frequent m the northern hemisphere 
than ın the southern, although ın the preceding half year, and 
in 1889 and 189@ they were more frequently observed in the 
southern solar*hemisphere The zones of maximum frequency 
occurred bétwean latitudes 40° and 60° Faculæ also have been 
most numerous north of the equator, and the zone of maximum 
frequency of these phenomena appears to be between latitudes 
10” and 30° Spots have been most abundant north of the 
equator, with a maximum frequency in the same zones as 
facule ° 

In the Comptes rendus cantaining Piof Tacchini’s results, 
occurs also a note by J Fény:, on a remarkable prominence 
observed®at Kalocsa, on February 19, as the recent large spot- 
group was passing over the sun’s limb 





New DOUBLE STAR, 26 AURIGÆ —In a communication to 

o the Astronomical Fousnal, No 256, Mr S W Burnham re- | 
cords the discovery that 26 Auriga: ıs a close double star, made 
up of two nearly equal components Hus measures of position 
aggle and distance “for 1892 0 are 344° 4 and o” 15, and of 


, magnitudes, 56 and 6m The distance very probably never 


+ exceeds a quarge: of a second, or the duplicity of the star would 


- have been noticegl by many observers of the distans companion 


» 


.* period from August 21 to November 3 (180 rotations), gave the 


two seconds 
ns, 


discovéred by Herschel in 1783 


« % 

ROTATIỌN OF JUPITER —Wniting in the March number of | 
the Observatæ y, Mr Denning notes that his observations of one 
of the chief dark spots in Jupiter’s north temperate belt, for the 


raean perfod of rotation 9h 49m 369s Observations of the 
red spot, from August 7 to February 2 (432 rotations), mdicate 
a mean period of gh 55m 422s The value obtained during 
the opposition of 1849 was 9h 55m 4o 2s, so that the motion 
gf rotation of the red spot would apfear to have slackened by 
Since the period of rotation derived* from this 
spot is now 6m §s longer than that given by the dark spots on 
the north temperate belt, the latter revolves around Jupiter, 
relatively to the former, in 404 days 


Tur New STAR in Aukica —In No 3078 of the Astrono- | 
wusche Nachrichten are recorded three communications relative 
to this Nova, two of which refer to its position, while the third 
deals with its specrum The observations of the last-named 
were made at the Astro-physical Gear in Héreny, Ungarn, ; 
by Herrn Eugen and Gothard, previous to February 15 On 
the, roth and 13th of the®same month the followgng lines were 


—— 


° - 
In the second series c8mparjsons were made with Geissler’s sor 
. 


tubes, and the following measurements,were made — ä 


R Geiss'er Tubes, © Nova 

eIV goo 6 501 9 
V - 492 6 4923, K 

VI 4862 , ° 486 2 


THE Lick Spectrogcope —The e February Guntberi o w 


Astionomy and Astro Physics contains an excellet plate, 
taken from a photograph by Mr Barnard, of the spectro- 
scope on the great 36-inch refactor of the Lick Observatory 
In the description of the mstrfiment it 1s stated that the spectro- 
scope itself 1s no less than 13@ pounds in weight, while the two 
brass rods which connect it to the telescope form an extra 
addition of 75 to 80 pounds, Accompanying the plate, which 
shows the gener&l arrangement of its parts, 1s a plan of the 
instrument which ts campletely described ın the text Many 
ingenious ideas have been displayed in the completion of the 
instrument as regards accessories, such as that of the lighting up 
of the pointers and production of the comparison spark Owing 
to the great focal length of the telescope, only 1 06 inch of the 
full aperture of the spectroscope can be used, but when itis dis- 
mounted, if rests on a truck, and its full aperture, 1 50 inch, 
1s then available for laboratory work 


A BRIGHT COMET —A circular from the Royal Observatory, 
Edinburgh, communicated by Dr Ralph Copeland, and dated 
March §1, contains the following information of the appearance 
ofa bright comet — 

Dr L Swift discovered a bright comet at Rochester, N Y, 
at 16h 501m local mean time, on March 6, its place then 
being RA 18h 5ọm, South Declination 31° 20’ It was 
moving eastwards 

The exact place of the comet was observed at the Royal Ob- 
servatory, Cape of Good Hope, on the 8th inst to be — 


Cape of Good Hope Mean Time 16h 58m 36s 
Right Ascension 19h 2m 27 8s 
South Declination 30°! 54” 


Astronomische Nachrichten, No 3079, also contains some m- 
eformation with regard to this comet A telegram from Boston 
contained the following ‘‘Comet Swift was observed by Bar- 
nard, March 80399 GMT, RA app = 285°51’ 20", Pola 
Distance = 120° 32’ 53” Comet 1s visible to the naked eye ” 

Another telegram from Capetown read ‘‘ Comet was ob- 
served Maich 9 6024 GM T , Right Ascension = 289° 45’ 50”, 
PD app = 119° 16’ 12” RA March 8 read, 286° 36’ 57” 
instead of 285° 36’ 57" ” 


Prof JI Kreutz in the same number gives the following 
elements and ephemeris — 
Elements 
T = 1892 March 26 8545 Beilin M T, 
w= 57 2 
8 = 239 33 76>M Eq 18920 
z= 3338 44 


log g = 0 02208 


observed — ° Ephemeris for tah Behn MT 
A February, 10 February 13 } 1892 a ° 3 
Bright lines Wave leffgths in Wave-l@@gths in hom S o s: 
micro-millimetres micro millimetres March 9 19 10 25 — 29 229 
xmo I ` 654 2 a | 13 29 13 25 578 
II P 532 2 5303 ® 17 46 57 22 220 
ž ILI . 513 2 5168 21 20 3 41 e 18 390 
Iv e 501 9 gor 9 25 19 26 14 526 
A V 492 3 ° 492 3 29 34 17 e H 59 
VI 4866 >œ 486 2 i Apnl 2 20 48 19 - 72196 
. vil % 439 0 = 
End of spectrum | 4I20 _ 


“Mable — s e 
° 
Wayg-lengths Onigin Lockyer 
5322 Chromosphere line (531 7) —~ (5313) © 
501 9 Nebula-line (500 5) Mg (500 6) 
486 6 H (486 1) 


e 
In the first series of observations, the authors give suggestions 
for some of the lines, and for comparison’s sake we have added 
Mr Lockyer’s also, both of which are included m the following 





Hydrogen line HA 
430 2 29) Hy 
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CALCULATION OF TRAJECTORIES OF 
ELONGATED PROJECTILES 
AS 


the correct determination of the laweof resistance of the 

air to the motion of elongated pijectiles 1s a matte: of 
considerable national importance, I hope you will allow me to 
offer a few concluding remarks explanatory of the present state 
of the case Some results of my first systematic expeyments 
were published im 1868, and Genkral Mayevskieafter applying 
a few tests of his own, adopted my iesults in his ‘ Traite®de 
Babstique Extérieure,” 1872 ounce made use of these regyts in 


a 


“of resistance deduced fro 
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: “wp is ballistic tables (1881) But Maye¥sk1 appears to have recently 


becgme a disciple of Krupp, from the diagram In NATURE, 
August 28, 18b (p 411), where the dotted hhe (1) represents 
rougnly the resistance of the at to ogival-headed psojectiles 
given ip mye‘ Final Report,” 1880 , line (2) represents the law 
these results by Major Ingalls, of the 
Qauted Sgates Artillery, which is sémular to the law deduced by 
me (NgTURE, Apnifd, 1886, p 605), and line (3) represents 
the results Mayevski professes to have deduced fiom Krupp’s 
Meppen experiments My law of resistance has been very 
closely followed thr@ughout by Mayevski, as 1s evident from the 
diagram above referred to, whiclf 1s suggestive of a free use of 
the paallel ruler The main object of these proceedings seems 
to havé been to persuade the world, and the Americans espe 
cial'y, that Krupp guns are far superior to English guns, regard 
being had to the initial steadmess imparted by them to their 
projectiles But this claim 1s unworthy of notice so far as it 
depends upon the Meppen experiments with chronoscopes, the 
patent defects of some of which were pointed out in NATURE, 
April 29, 1886 (p 606) If, however, Government consider this 
mater worthy of investigation, there are simple practical methods 
of determming the comparative steadiness of projectiles fired 
fron two or more guns 

At present, my concern 1s with English guns only, and I wish 
to point ont, as briefly as possible, (1) that my results obtamed 
fram English guns are quite correct , (2) that the coefficients of 
resistance for each round are expressed by such a shoet unit of 
time that they are made to appeal more regular than they are 
in reality, while the vailation in then value 1s just what experi- 
ment leads us to expect , and (3) that when my mea coefficients 
ate faz ly used to calculate results of good experiments made with 
verent Enghsh guns, in calm weather, the agreement between 
calculation and experiment ıs perfectly satisfactory 

My chronometric arrangements were made with a view to 
guard agaist the errors cf remaining magnetism, which is the 
chief source of error in the measurement of extremely short 
mtervals of time by the help of electro-magnetism All the 
time-records were made by one electro-magnet, whose galvanic 
current was interrupted once a second by the swing of a half- 
seconds clock pendulum , and all the screen records were made 
by another electro magnet, whose galvanic cunent was being 
rapidly mterrupted by a self-acting contact-breaker, till the pull 
of the lanyard turned off the contact-breaker, and then fired the 
gun, after which the shot momentarily interrupted the galvanic 
current ®as it passed each of ten or more equi-distant screens 
Also care was taken to reduce the strength of the galvanic cur- 
rents, so as to leave each electro-magnet only just sufficient power 
for the performance of its appointed work Under thgse circum- 
stances ıt may be safely assumed that, 1f there were any errors 
arising from remaining mggnetism, m either clock or screen 
records, they would be cozstané m each case, and therefore they 
would have no injurious effect on the result obtained The 
records on a 4-inch cylinder were read off by a vernier to the 
1/3000 of its circumference, but as the scale of ume was in 
general only 9 or to inches to the second, ıt may be concluded 
that the records were read off to the *1/2000 of a second at 
least 

The accuracy of the time and of the screen records was 
tested by défferencing, when slight adjustments were applied to 
render the first and second order of differences regular t8 an 
additional place of decimals Phe following 1s a list of the 
adjustments so applied im seven successive rounds, 146-152, 
which are fair samples of those applied m the other rounds 
(1867-68) Thgy are expressed in decimals of the umt read off 
by the vernier, or of the 1/2000 ofa second In round 258 an 
example ıs given, of the correction of an occasional erioneous 
regprd at gcreen 6 -— 
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Round 146 | 147 ! 148 149 150 151 152 |258 
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ia moe t E j 
Screen i i ‘ : 
oi +03 | +o2! —o2 | oo +02: oo Í oo -otr 
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Hene 1s conclusive evidence of tf perfect trustworthiness of the 
obs@rvations made, #uch as no oth balfisttc &eriments hay 
afforded to my knowledge When e,ieadings of the en 
records required only,such shght ad ents as these above 
indicated, there could be no reasonable doubt about the perfect 
accmacy of the experiment, and the ro&nd was accordingly 
adopted as good ın all cases, unless there Was some known 
disturbing cause, as when the bionze gun e\panced, or where 
the gas check left the shot, &c m . 

Although the records are 1ead off only to tfe 1/2000 of a® 
second, we are able to express the coefficients of resistance 
with much greater exactness through the enfgloyment of a long 
range (1350 feet) where the only absolute errors in time possible 
aie at the two extremities of the range, and thé accuiacy of 
each of these readings is tested by the diferenci Supposing 
the retarding force of the air, actingeupon ar ogival-headed , 
projectile moving in the direction of its axis with a velocity vf s , 
to be expressed by — 2v%, the values of 2000dz0/d2 cor- 
responding to all velocities from 900 to 1700 fs were found by 
experiment in 1867-68, where w denotes the weight of the 
projectile in pounds, and œg its diameter ın inches Correspond- 
mg toa velocity of r200 fs, the mean value of zo0wd/d" *, 
was found to be o 0001089 Bet to avoid the use of sò many 
decimal places, K was subsequently employed to denote 
(1000)225w/d? = (1oco)*wA%/d? = 1089, where “A as the 
second difference of the times at which the shot passed successive 
equi-distant screens / feet apart, with a velccity 1200 fs „more 
or less, and, in the case of the solid §-inch shot it equals 
o” 00124 From this 1t appears that for the specified shot the* 
time by which the unit of K 1s expressed 1s 0” ooooer2 in A% 


“Considering the shortness of thts unit ofgtime, # seems very 


natural that some variations should have been found ın @he 
experimental values of K for any specified velocity, derived ag 
they have been from both Aollew and soled projéctiles fired with 
various chai ges from 3, 5, 7, and 9 inch gimme If we turn to 
actual experiment, it 1s plain that the coe‘icients df resistance 
for any given velocity cannot practically retain a copstant value 
for all rounds For do not we frequently read, that shot are 
“noisy,” or “unsteady ” in their flight? yThere was much 
unsteadiness in the Jubilee rounds, and Captain May, RN, «, 
m speaking of experments with zecext guns, remarked, *‘ the 

range of 500 yards is selected, because at this range shell which 

staré unsteadily will have steadied (that 1s if they ever do so), ¢ 
&c” Its, therefore, quite natural that enact experiment should 

afford evidence of this wnsteadiness . 

It now remains to test the value of my mean results by makıñg 
use of them to calculate the ranges and times of flight of pr” 
jectiles for companson with the results of experiments made with 
recent guns In 1879 some range tables of the 6 3-1inch howitzer 
were forwarded to me to show that my coefficients for Zw 
velocities did sof give satisfactory results As the muzzle veloci- 
ties in these tables were 332, 507, 628, 697, 740, and 751 fs, 
and the elevations varied from 5° to 40°, the trajectories weie 
much curved, so that my gengral tables were mot applicable in 
these cases But when the ranges and times of flight were 
properly galculated by Bernoulli’s method, expeiiment and calcu- + 
lation were gound to agree remarkably well In the sameway 
numerou®German range tables (Krupp guns ?) were calculated for 
muzzle velocities varying from 380 to 774 fs , which gaye very 
satisfa@@ry results ın general Although there was no allow- 
ance for jump or vertical driftein these calculations for Jow 
muzzle velocities, the calculated often exdeeded shghtly the etema 

erimental ranges, showing that my resstances were perhaps a 
ittle too low The results of each @f these comparisons—32 
Englısh and 82 German—will be found in my ‘‘ Final Report, ’ 
1880, pp 45-47 #or specimens of the best and worst resylts 
of each kind, see N&rure, April 29, 1886 (p 606) Now 
Mayevski proposes to reduce these caefficients of resistance, « 
already rather too low, by 20 pes cent more! (Ingalls, 
Pp_ 29, 36) e 

In consequence of the Krupp scare ®the authorities desired to 
have the accuracy of my results tested by practice on a long am 
range, with &vecezt gun, and for this purpose zey selected the, 
4-nchB L8gun Careful experiments were subsequently canied , 
out with this gun (1887), which showed that my coefficients of 
resistance were perfectly satisfactory But there was wo real 


4 


“necessity for any special experiments to be made with this gun, 


as its own range table was afterwards found to be abundantly 
sufficiens for the purpose of testing mv results By calculating 
tiajectories carefully by Bernoull’s method, and thefi recalcu- 
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latig by the gerlera] tales {hegime of flight over the range 
already obtained, and also thë strikang velocity, it ts found that 


m, the general tall&s magbe ased for elevations of the 4-inc@ gua 


askhas 5°, or even, mpre, with a muzzle velocity of rgoofs 
In this way theymer@ fio may test my coefficients for his own 
satisfaction by calculating the times of flight over ranges of two 
or three miles give in amy good range table for a high muzzle 
velocity The @ollowing are the results of such testing, using 
the fall exten? of the range table of the 4-1nch B L gun, chosen 
by the authorities , Muzzle velocity, 1900fs , weight of ogival- 


® headed shot (s8vo diameteis), 25 pounds — 


+ prepared for the 12-1nch®B L 
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Range 2000, 3000 4000 5o00 |6000 |7500 yds 
oc a a Pee ee 
Horizontal muzzle va | 1898 5 | «895 0 | 18880 | 1875 o |1853 511796 8f s 
Horizontal strikitg vel 11349 | 9554 | 8434 | 7512} 667 6} 5565fs 

i “a a “a a a 
Exp time a 421I 720 | 1049 | 143 | 84] 262 
Cale time 417 710 | 1048 | 1430} 18 66) 26 43 
Difference —o0o 94 | —o 10 | —oar o o0 |+o 26| +o 23 
1 
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Here, as before, the calculated time 1s rather too short for 
velocities 1900 to 751fs And if we allowed fora slight dimi- 
nution ofthe density of the air for the higher elevations, as we 
ought to do, the calculated would throughout fall very slightly 
short of the experimental times of flight Thus tt is clear that 
my coeffidients of resistance give perfectly satisfactory results 
e when fairly tested by zecené guns, chosen by Government, for 
velocities 630 to 751fs, and from 751 to 1900 fs, or from 
330 to 1900 fs a . 
@n the same way we may use the model range table, caiefully 
gun by Captain May, RN, fora 
” muzzle velocity* 1892 f s , and weight of shot 714 pounds (Proc 
RA pst, 18869 p 356) — a 














i 5 
Range 1000 2000 3000 4000 yards 
2. 

k ar a u a | a 
Experimental time 1 66 3.47 584 761 
Calculated time x 654 3 457 5428 ! 7 591 

Difference @—0 005 0 013 —o 012 —0 019 
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me Here, again, the calculated times of flight, being 4 trifle too 


short, show that my coefficients of resistance are very slightly , 


too low 

When coefficients tested in this manner give calculated times 
of fight accurately over 1anges gradually increasing up to tuo or 
three miles, those coefficients must be conect for all practical 
pu poses, and they will give correctly the stuiking velocity and 
tıme of flight for any other reasonable distance from the gun 

The tables 8f ‘ Mayevski nach Sracci,” printed by Krupp, 
1883, may be used to calculate the times of flight of the shot 














* fired from the qanch guneas above — ° 
+ 
we inge 2000 3000 4200 | 5000 6000 | 7500 yds 
Pid és oe > 
. i beigas aiia 1 iP Cee oh 4 
y j a “a it i a4 
mwe per mental time fox 7 20 10 49 143 18 4 26 2 
Calcuated time 4%@, 69%, ICI | 1369 | 17 67 24 58 
= Sere ena 5; oe 
©, | 
D fference -OII —029 | —o 38 “2 61 | -0733 71 62 
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From this it 1s evidentethat the reduction of my coefficients pro- 
posed by Mayevski on the strength of Krupp’s experiments 1s 
uncalled for e 

Again, it has been &rged that my resistances ought to be 
reduced im order to adapt them to recent guns, which, it 1s 
fissumed, impait an increased degree of steadine8s to their pro- 
But that assumptionerequires proof ® After most 
carefully testing the admirable range tables of the 4-ınch and 
12-meh B L guns, I have failed to find any indication whatever 
of increased steadiness in their projectiles Besides, Admurdl 
Robert A E Scott wrote to the d/o) xeng Post (November 9, 
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he blamea for causing thg projectiles to “ issue from their guns 
with a very unsteady motion” ie then went on to notice thes 
large numper g unsteady shot fired ftom thg 9 2-mch gun in 
1888 I would also 1emind my critys that my coefficients of 
resistafice for velocities 100d to ryoof s were derived from ex- 
periments made me 1867-68 while all those for®velocaties legs 
than r000 fs , and greater than 170@f s , were derived from ex- 
penments m 1878-80, ca: fied out with gyme of the eoewensaund 
best guns of the ume As coficlusive evidence of the eycellence 
of the 3, 5, and 7-1nch guns used in the early experiments, 
reference may be made to the fact that, from the results of the 
experiment» of 1867-68, I was able to deduce the Newtoman 
law of resistance for veloces 4350 to 17o0fs (Proc RA Inst, 
1871), and using the mean of the eight numerical coefficients 
there given ‘oi velocities 1350, 1400, 1700 f s , the fumerical 
value of & will beefound to be 143 9 

In 1879 ecpertments were made with a zew Armstrong 6-inch 
BL gun, with velocities 1700 to 2250fs (Reports, &e i 


' Part n, 48), and again, in 1880, further experiments were 





carried out with a zew Armstrong 8-inch B L gun, with veloci- 
ties 2250 to 2800 fs (Final Report, 56) Combining these 
thee sets of experiments, Major Ingalls found that the New- 
toniaa law of resistance held good for velocities 133010 2800f s , 
where 4 = 142 1 (Ext Bal, 36) I also deduced the same law 
for velocities 1300 to 2800f s , where $ = 141 5 (NATURE, 1886, 
p 606) And lastly, after a thorough revision of the reduction 
of every round, I finally adopted the same law for velocities 
above 1%o0 f u, where $ = 141 2 

Hence it appears that the early experiments of 1867-68 were 
so accurate that they gave a correct law of resistance for veloci- 
ues 1350 to 1700 f s , which has since been found to hold good 
for velocities 1300 to 2800fs , and they also gave the co- 
efficient 1 = 143 9 (with studded shot) sufficiently accurate for all 
practical purposes up to a velocity 2800 fs This 1s conclusive 
evidence of the steadiness of the shot m the early experiments, 
and of the accuracy of the method of reduction of those 
experiments 

But when those coefficients, which have been found correct 
by the use of the general tables, are employed to calculate 
trajectories of elongated shot moving with high velocities, the 


'%alculated ranges and times of flight gradually fall more and 
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more below those quantities given ın the range tables, as the 
elevation mereases beyond 4° or 5° These defects are generally * 
only small when the variation in the density of the air 1s taken 
into account , but their presence indicates some slight disturbing 
cause independent of the coefficients of resistance We can 
now make use of the exact method of calculating trajectories 
given by modern analysis, which was first published by J 
Benoulk But this method applies with strictness only to the 
motion of a spherical projectile, whose centre of gravity coincides 
with its centie of figure Many years ago Count St Robert 
remarked ‘‘On doit en conclure que les formules ordinaires de 
la balistique ne peuvent représenter la tiajectoire decrite par les 
projectiles adlongés” (Balistique, p 183) Also Mayevski has 
published an elaborate paper, ‘‘ De I’Influence du Mouvement de 
Rotation sur la Trajectoire des Projectiles oblongs dans PAir ” 
(Technologie Mil , 1866, pp 1~150), which, however, leads to no 
useful result beyond showing that the author recognized the 
effect of drift on the form of the trajectory The chief cause 
of the difficulty 1s this For a short time after a stefdy elongated 
shot has left a rifled gun, the, shot preserves the parallelism of 
its axis, and m consequence of the action of gravity the pognt 
of the shot gradually rises above its trajectory till the resistance 
of the air causes the axis of the shot to begin to describe a 
conical surface, with nearly constant verticaleangle, about the 
moving tangent to the trajectory Consequently, soon after a 
steady elongated hot leaves the muzzle ofea rifled gun, the 
resistance of the air acting on the inclined undergide ofthe 
shot, begins to raise the shot bodily, and continues to do so 
until its axis has nade one-fourth of a revolution about the 
tangent to the trajectory This vertical drift, near: the gun, 
causes the shot to move im its path as if ıt had been fired at a 
slightly increased e1evation Consequently, the observed range 
and time of flight are each somewhat greater than that due to 
the elevation at which the gun was laid 

Another difficulty, common, however, to both spherical and 
elongated shot, is caased by the jump of the gun In the range 
tables of the 4 and 12-inch guns akove considered, six mgnutes 
were allowed for the effect of jump for all elevations But 


1889), condemning the system of rifling the r10-ton gun, which | Major Ingalls remarl:s that ‘fit varies in value from an angle 
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too small to be appreciable, tone gf a degree of arc or even 
It also varies somawhat with the angle of elevation ” 
In me of his examples he supposed the jump jo be 22 to 23 
minutes Although the pump and vertical drift are uncertain in 
amount, they have considerable influence on the range #nd time 
of flighé, an@on this account the calculation of trajectories 1s a 
decidedly unsatisfactory method of testing the coefficients of 
amme the air go elongated projectiles 

In the early days of elongatéd projectiles the vertical drift 
caused by the “ kite-like action ” of the shot was duly recognized, 
but of‘late this distyrbing force has been commonly ignored 
For now, when a cdeulated range 1s shorter than the experi- 
mental range, 1t 1s at once assumgd that the theoretical resistance 
1s too high This resistance 1s forthwith reduced so as to make 
the caltulated agree with the experrmental ranges, but seldom 
1s any care tahen to compare the time of flight calculated with 
this reduced resistance with the experynental time It ought, 
however, to be remembered that, while a reduction of resistance 
1 ncreases the range 1t diminishes the time of flight over a given 
1ange Major Ingalls has given a complete example of this 
method of correcting my tesistance (Problems, &c, p 151) 
For elevations of 


2°, 4°, 6°, 8°, and 10°, 
he found ıt necessaiy to reduce my coefficients by 
45 23 52 81 97 percent, 


in order to obtain the experimental ranges by calculateon , and 
these reduced resistances gave the calculated times of flight oo 
short by 
o o9 =o” 12s" 13—s«O” 2G and O” 42, 

which proves clearly that the theoretical 1esistances had been 
too much reduced throughout Also, if the method of cor- 
rection pursued in the above example was correct, ıt would 
follow that the coefficient of iesistance 1s a function of the 
elevation, which 1s simply absurd 

On the othe: hand, suppose we conect the elevation so as to 
make the calculated agree with the experimental range, which 
seems to me to be a satisfactory ap oximate correction in such 
cases A careful calculation of the trajectory of an ogiva} 
headed shot (two diameters) fired from the 4-inch B L gun, at 
an elevationof 15°, gave a range of 6448 yards (185 yards too short 
by the 1ange table), and time of flight 20” 46 (1" 10 too short), 
the density of the air having been supposed to vary with the 
height ef the shot Now, coiresponding to an elevation of 
14° 16’, the range table gives a range of 6448 yards, and time 
of fight 20753 If we suppose that the elevation of the gun, 
14° 16’, was practically increased by 44’ by jump and vertical 
drift, we obtam an elevation of 15° for the imtal difection of 
the shot But, according to calculation, for an elevation of 15° 
we have found the range 6448 yards exactly, and the time of 
fight 20” 46, which 1s only — o” o7 in error, and the calculated 
horizontal striking velocity is 646fs This, I maintain, is the 
proper method of conection, because itecorrects both sarge and 
tıme of flight, when there is no wind Using the geneal tables 
and the horizontal muzzle velocity, the calculated tame over 
6448 yards 1s found to be 20” 53, and horizontal striking velo- 
city 647 fs , where r = 0 967, the mean density of tne air, as 
the projectje would rise to a height of 1800 feet 

H the above be a correct view of what takes place, it folipws 
that the axis of the shot during@its flight is inclined at such a 
gmall angle to the direction of its motion, that the resistance of 
the air to its forward motion ıs not sensibly greater than when 
it moves in the direction of tts axis But small as this angle 
must be, we firfd evidence of the marked effect of the lateral 
action of the air in causing the shot to drift to the right towards 
the ena of the nge Itis therefore to be expected that the 
reSistance®f the air, acting from below on the shot, soon after at 
leaves the gun will rae the shot upwards, and cause it to 
moye as if it had been fired at an elevation a little greater than 
that at which the gun was laid 

‘The Ordnance Committee fired some ogival-headed projectiles 
rom a 9 2 inch wire gun at high elevations in 1888, piofessedly 
to try whether calculgtions of trajectories at very long ranges ae 
trustworthy But before experimenting they invited calculators 
so furnish them with the calculated range and time of fight of a 
380 pound elongated shot fired at®an elevation of 40° with a 
mule velocity of 2360 f s sMy calculations for an ogival head, 
sgruck with ‘a radius of one diameter and a half, gave arange of 
19,436 yards, and time of flight 62” 15, which were sent m in 
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March 1888 Allowing 300 yaads juthp apd vertical drift," ob- 
tained a range of 19,736 yards {n Apyil two younds were fired 


T’ T a 


° [Marcu y, 1899 (° . 
gets 


witl?a velocity of 2475 fs at an elevatién of 40°, guch gave asm 


anges of 21,048 and 21,358 yrds Nyereply to this amnorgice- 
ment, by return of post, was that the rages were about 1500 
yards too great In July the experiment was repeated, which 
gave ranges of 20,236 and 20,210 yards, Wing a reductyon of 
near 1000 yards Two rounds fied at an elefatypn of 30° gave 
ranges of 17,500 and 18,344 yards, two at 35° gave ranges of 
19,420 and 18,963 yards, and oneat 45° gave a range of 21,800 
yaids The times of fight have not been published These 
great variations in range were due in part to unsteadiness in the 
motion of the shot, but chiefly to the prevafence of high favour- 
able winds ° . 

In order to test guns or coefficients ot resistance ‘in a satisfac- 
tory manner, calm weather 1s absolutely neceSSary And if the 
shot 1s expected to rise to a height of fwo or three miles, mal 
balloons ought to be sent up to test the state of the currents in 
the higher regions Afterwards, when good mean results of 
expeuments have been obtained, then, and not till then, may 
these mean results be used to test the resulis of calculation 


Experiments ought not to be made at all unless precautions | 


necessary to secure a correct result can be taken ° 

I have calculated a complete range table for the 9 2 inch gun 
for elevations 1°10 45°, according to the orginal programme 
of the Oidnance Committee (NATURE, September 13, 1888, 
p 468), where the net results of calculation have been given 


cent for jump, vertical drift, &c, and a further 1 per cent if 
the ogival head be struck with a radius of two diameters instead” 
of oneand a half, and the increment of time must bë ruled by 
this increment of range ° . 

My sole object having been to obtaig the correct law of @e- 
sistance of the air to the motion of projectiles, I was always,” 
ready to consider any proposed correction But my results, 
obtained from numerous and most exact exfdtimentg, could be 
changed only on perfectly satisfactory evidence That evidence 
I have failed to obtam in any single case, so that, my results 
remain practically the same as they weie given an my original 
reports, 1868-80 T have recently published a revised account 


tables, for both English and French measures, and ther tables 
requned m the calculation of trayectoues, according to the 
results of modern analysis Waith these helps I have now 
thoroughly tested my final results by the &se of range tables of 
the 4-inch, 6 3-inch, ang 12-inch guns, with the most gratifying 
results 
cients for small-arm bullets, with very satisfactory results (Proc 

RA Inst, xu 569) This evidence of the accuracy of my 
results 1s the more valuable because it 1s derived from Govein- 
ment experments, made for other purposes, which have mani- 
festly been carried out with great care and abiluy Anyone so 
disposed has the means to re examine the whole matter fòr 
himself If there be not some error m my calculations, it 
appears that my results do noteadmut of anf regl improvement, 

and consequently my labours in this matter may be considered 
to have rgached a satisfactory conclusgon 
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MORTHCOMING SCIENTIFIC BOOKS 








issued by various publishers m the course of the sping — 
Messrs Macmillan and Co —‘‘Es$ays on some Contro- 
verted Questions,” with a Prologue, by Prof Huxley, 
“The Beauties of Natme,” by Sir fohn Lubbock, FRS, 
ulustiated, ‘‘Islanti Life, or, The Phenomena and Cases 
of Insular Faunas and Floras,” including a ievision and 
attempted solution of the problem ®f geological climates, 
by A R Wallace, with illustratians and maps, new and 
cheaper edition, ‘The Apodidæ,” a morphological study, 
by Henry M Bernard, illustrated (Nature Series), ‘E- 
perimental Eyolution,” by Henry de Varigny, “The Diseases 
of Modern 
cheaper edition, ‘‘The Gedgraphy o& the British Colonies ”—> 
“Canada,” by George M Dawson, ‘‘ Australia and New 
Zealand,” by Alexander Sutherland (Macmullan’s Geogrfphical 
Series) , ‘* Scientific Papers,” by Oliver Heaviside , ‘The Algebra 
of Co-Planar Vectors and Trigonometry,” by R B Hayward, 
{FRS,*Assistant Master at Harrow, ‘Key and gutudents’ 





geile,” by B W Richardson, FRS, new and- 
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These ranges will require an addition peihaps of about 2 per > 
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of all my experyments, accompanied by newly calculated geneřal «, 
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And Major McClintock, R A, has tested my coeffi, as 
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Confpamion to Higher eAntimgic and Elementary Mensura- 
tion,” by P Goyen, Insp&tor of Schools, Dunedin, New 
æ Zealand, “ Ahhme(@? for Schools,” bye Barnard Smitl® late 
Fellow gn®Busas of $t Peter’seCollege, Cambridge , carefully 
revised qn accqrdange with modern methods by W H H 
Hudson, Prefessor o? Mathematics, King’s College, London , 
“Blowpipe Analyæs,” ky J Landauer, authorized English 
edition by J Taylor and W E Kay, of the Owens College, 
Manchester, few edition, thoroughly revised with the assistance 
of Prof Landauer, ‘‘Nature’s Story Books,” I ‘‘ Sunshine,” 
è by Amy Johnson, ifustrated 
The Clarendon Press —‘' Mathematical Papers of the late 
Henry J S Smeh, Savihan Professor of Geometry m the 
University of Oxford,” with portrait and memoir, two vols , 
“Plane Trigonometry without Imagmanies,” by R C 
Nixon, “A Treatise on Electricity and Magnetism,” by J 
Clerk Maxwelf, new edation , “ A Manual of Crystallography,” 
byM H Ñ Sgory-Maskelyne, ‘ Elementary Mechantes,” by 
A L Selby, “* Weismann’s Lectures on Heredity,” Vol II, 
„edited by E B Poulton, FRS , “ Epidemie Influenza,” by 
F A Drey 
The Cambridge University Press —“ A Treatise on the 
* Mathgmatical Theory of Electricity,” by A E H Love, 
Fellow of St John's College,gCambridge, two vols, Vol I in 
the press, ‘The Origin of Metallic Currency and Weight 
Standard®” by W Ridgeway, Professor of Greek, Queen’s 
College, Cork, and late Fellow of Gonville and Caius College , 
‘Solutions of the Examples in ‘A Treatise on Elementary 
Dyndmics”” by S L Loney, formerly Fellow of Sidney 
Sussex College, Cambridge 
«Messrs eLongmans and Co —‘‘ Darwin and after Darwin 
an Expositiop of thg Darwiman Theory, and a Discussion 
Pest-Darwinian Questions,” by George John Romanes, F.R S, 
- two vols ® 
* Messrs A and C Black —‘‘ Life in Motion, or, Muscle 
and Nerve,” a sewas of lectures delivered at the Ryal Institu- 
tion, Christmas, 1891, by John Gray McKendrick, F R S , illus- 
trated 
Messrs J and A Churchill —'" A Treatise on Hygiene, 
edited by Thomas Stephenson and Shirley F Murphy, in two 
e vdls, with numerous illustrations, Vol I _ nearly ready, 
‘* Chemicab Technology , or, Chemistry in its “Applications to 
Arts and Manufactures,” edited by Charles E Groves, F RS, 
and Wiliam Thorp (with which 1s incoiporated ‘* Richardson 
and Watts’ Chemical Technology”), Vol II ‘‘ Lighting 
Fats and Oils, Candles, Stearme, Gas, Electric Lighting”, 
‘*Materia Medica, Pharmacy, Pharmacology, ang Thera- 
™peutics,” by W Hale White, “The Students Guide to 
Diseases of the Neivous System,” by J A Ormerod, with 66 
ulustrations , ‘fA Dictionary of Psychological Medicine, giving 
the Definition, Etymology, and Synonyms of the Terms used in 
Medical Psychology, with” the Symptoms, Pathology, and 
Treatment of the Recognized Forms of Mental Disorder, 
together with the Law of Lunacy in Great Britain and Ireland,” 
in two vols , edated by D Hack Tuke 
Messrs Whittaker and Co —New volumes of the Specialists’ 
. Series—‘Lightmng Conductors and Guards,” by Olver J 
“rodge, F R S7 with niteroi illistrations , * Tie Dynamo,” 
by C~@~Hawkins and F Wallis, with numerous orginal dia- 
grams, ‘A Guide to Electric Lighting,” by S R Bottone, 
for householders and amateurs, With 77 illustrations % Whit- 
takers Manual Instruction, Series—‘‘ Manual Instruction 
mš oodwork,” by S Barter, Organizer and Instructor for the 
London School Board, and to te Jomi Committee on Manual 
Training of the Schoo Board for London, the City and 
Guilds of London Instwute, and the Worshipful Company of 
Drapers, with over 300 llustrations , ‘‘ Leather Work, Stamped, 
Moulded, and Cut, Curr-Bouillé, Sewn? &c ,” by Charles G 
Leland, author of ‘Wood Carving,” with numerous illus- 
trations Whittaker’s Library of Popular Science‘ Mine- 
ralogy,’’ by Dr € Hatcl® with numerous illustrations , ‘* Che- 
mistry,” by T Bolas, wit& many illustrations 
Messrs Sampson Lowand Co —‘! Answers to the Questions 
oñ Elementary Chemistry, Theoretical and Practwal (Ordinary 
„` Gourse), set at the Examinations ofthe Science and Art Depart- 
ment, South Kensington,“887 to 1891,” by John Mills, two vols , 
fully illustrated, ‘‘ Chemistry for Students, consisting of a Series 


of Lessons based on the Syllabus of the Science and Art De-* 


partment, and specially designed to facilitate the experimental 
teaching of Elementary Chemistry m Schools and «Evening 
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Classes,” by John Mills, numerous illustrations , “ Decorative 
Electricity,” by Mrs J E H Gordon, with a chapter on Firg» 
Risks by J £ H Gordon, and numerors illustrations by Herbert 
Feil, engraved on wood by J D Gooper, ® Examination of 
So ls,"*by W T Brannt ° 

Messrs George «Philp and Son —‘‘ Makers of .Moderp 
Jhoughi ; or, Five Hundred. Yearg’ Stfuggle (A D 1200 to 
A D. 1699) between Scienc, Ignorance, gnd Superetstemyddsieg. 
David Nasmith, in two volumes , ‘ Chrfétopher Colampus” by 
Clements R Markham, Vol VII of “The World’s Great 
Explorers and Explorations” , ‘‘ The Development of Africa,” 
by Arthur Silva White, new and cheap edftion, revised to date, 
wita fourteen coloured maps $ “ Philips’ General Atlas,” en- 
ttrely new and revised edition, with several additional maps , 
‘Philips’ Systematic Atlas,” for higher schools and general ust, 
a series of physicad and political maps of all the countries of 
the world, with diagrams and ulustrations of astronomy and 
physical geography, specially drawn by E G Ravenstein , 
‘Philips’ Atlas of Astronomy,” a series of seventy-two plates, 
with notes and index by Sir Robert Stawell Ball, FRS, 
Royal Astronomer of Ireland , “ Tourists’ Handy Volume Atlas 
of Euope,” a series of coloured maps, with notes, plans of 
cities, and complete consulting index, by J G Bartholomew 

Messrs Swan Sonnenschein and Co ~‘ Animal Colour- 
ation,” by Frank Beddard, Prosectorto the Zoological Society, 
with four coloured plates by P J Smit, and numerous wood- 
cuts, “ Teat-book of Embryology Man and Mammals,” by Dr 
Oscar Hreitwig, of the University of Berlin, translated and edited 
fror the third German edition by Dr E L Mak, Professor of 
Anatomy in Harvard University, fully ıllustrated , “t Text-book 
of Embryology Invertebrates,” by Drs Korschelt and Heider, 
of the University of Berlin, translated and edited by Dr E L 
Mark, Professor of Anatomy ın Harvard University, and Dr 
W M Woodworth, Assistant Professor in Harvard University, 
fully wWlustrated , “ Text book of Geology,” adapted from the 
work of Dr Kayser, Professor in the University of Marburg, by 
Philip Lake, of St John’s College, Cambridge, fully illustrated , 
“The Geographical Distribution of Disease in England and 
Wales,” by Alfred Haviland, with several coloured maps, 
“A Treatise on Public Hygiene and its Applications in different 
European Countries,” by Dr Albert Palmerg, translated, and 
the English portion edited and revised, by Arthur Newsholme, 
fully illustrated, ‘‘The Photographer's Pocket book,” by 
Dr E Vogel ‘Introductory Science Text-Books,” additions— 
introductions to the study of ‘ Zoology,” by B indsay, 
illustrated, ‘The Amphioaus,” by Dr B Hatschek, of the 
University of Vienna, and James Tuckey, of the University of 
Durham, illustrated, ‘ Geology,” by Edward B Aveling, Fellow 
of Univassity College, London, illustrated, ‘‘ Physiological 
Psychology,” by Dr Th Ziehen, of the University of Jena, 
adapted by Dr Otto Beyer, with twenty-two figures 

Messrs Crosby Lockwood and Son —‘‘A Hand-book ot 
Brewmg, a Practical Treatise for the use of Brewers and their 
Pupils,” by Herbert Edwards Wright , ‘* A Treatise on Earthy 
and othe: Minerals and Mimung,” by the late D C Davies, 
third edition, revised and very considerably extended by his son, 
E H Davies, ‘“‘Fuefs Solid, Liquid, and Gaseous, their 
Analysis and Valuation,” for the use of chemists and engineers, 
by H J Philbps, second edition, revised and much enlarged ' 
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SCIENTIFIC SERIALS 


e 
THE most rmportant article in the numbers of the Fournal of 
Botany for January and February 1s one by the late Di A 
Barclay on rust and mildews in India Hee shows that the 
years in which the grain-crops were deficient have been those 
in which the climatal conditions were favourable to the growth of 
parasitic fungi ‘The chief enemy to wheat in India y Puccoma 
audbigo vera, and it 1s an interesting fact that while the ecidio- 
form of this Uredine occurs in Europe on Borraginaceous plants, 
no zcidium ıs known in India on any species of the order Dr 
Barclay believes that its hfe history has a different course in 
India from that taken ın Europe —Mr W G Smith reports 
the progress at present made in the commission which he has 
received from the Trustees of the British Museum to make a 
series of water-colour drawings of the whole of the British 
Bastdromycetes for the pullic gallery of the Department of 
Botany —A series of papers 1s commenced in these numbegs on 


the first records of British flowering plants, byeMr W A 
Clarke 
i : aval 
e 
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THE Bullethno of the ItahanBotawıcal Society 1s now pub- 


. shed apart from the Nuovo Giornale The first number contains 


y 


reports of the papers read at the annual meeting, held at Naples 
in August, and of the regular meefings held since till the end 
of the year, and of the discussions which followed Among 
the moienote®orthy papers may be mentioned the followmg — 
On a new carpellary theory, by Signgr F Pasquale, who main- 
a e carpel x got derived, as has been generally sup- 
posed, feom the modification of a single leaf, but from the 
concresgence of two, or sometimes of three leaves, which unite 
in the formation and gutrition of the ovules and seeds --On the 
floral structure and process of p§llination in some species of 
Nigella, by Dr A Terracciano -«On the period of formation 
of the inflorescence within the bud of the vine, by Signo. U 
Martelli —On the non-sexual propagation of Cynomorwm 
coccineum, by the same writer, who has established its parasitism 
on Atv plex nummularia —Prof G Araangeli also ceseribes the 
resulfs of experiments on the cultivation of this plant, which he 
finds to be parasitic on many hosts —-On earthquakes and vege- 
tation, by Signo: A Gowan He finds the effects of seisme 
motions in the earth to be the more rapid germination of seeds, 
as well as a more rapid growth of the young plant —Signor E 
Tanfani has a paper on the teaching of botany m gymnasia, 
which he considers to be in a very backward state ın Italy 


THE Botanecal Gazette for January contains two mteresting 
original papers —-Herr A F Foerste speaks of the relationship 
of autumn- to spring blossoming plants, and concludes {hat late 
autumn flowering plants may be divided into two classes—those 
which have developed from summer-flowering plants by the 
increase in the number of imternodes with their appendages 
and the gradual retardation of growth, and those which have 
developed from spring-blossoming plants by the premature 
development of buds destined to flower during the ensuing 
spring —Mr H L Russell discourses on the effect of me- 
chanical movement on the growth of certain plants The 
experiments were made chiefly on certain yeast-fungi, and the 
general results were that the development of filaments was 
hindered by shaking , but that strong agitation greatly increases 
the activity of cell-division, while it dımınıshes the mtensity of 
fermentation This may be compared with the fact mentioned, 
above relative to the effect of earthquakes on the growth of 
plants 


THE greater part of the number of the Nuovo Grornale 
Botanıco diahano for Januaiy 1s occupied by a paper by Signor 
A Jatta, on the Lichens of Italy, accompanied by a very ela- 
borate bibliography —Signor C Massolongo has a note on a 
floral monstrosity m Jasminum erandiflorum, and Dr R 
Cobelh a paper on the movements of the flower and fruit of 
Erodium grutnum These movements belong to three organs— 
the calyx, the upper portion ef the style, and the mericarp—and 
do not appear to be ın any way connected with the pollination 
of the flower, since the species 1s apparently self-fertilized, and 
no pollinating insects were observed at apy time upon it 








SOCIETIES AND ACADEMIES 
LONDON 


PhysicaleSociety, Febiuary 26 —Prof W E Ayrton, 
F RS, Past President, ın the char —Prof S P Thompsen, 
F RS, read a paper on modes "of representing electromotive 
fofces and currents in diagrams The author said he had found 
it advantageous ın some cases to depart from the usual methods 
of representation, and he now brought the subject before the 
Society in order to have it discussed and improvements sug- 
gested To indigate the directions of currents m wires seen 
endgon, Mr Swinburne had used circles with and without 
crosses, but no symbol had been suggested for wires not con- 
veying currents He (Prof Thompson) thought the plain 
circl@should be used for mactive wires. A circle with a dot m 
the middle could then be used to mdicate that a current was 
flawing towards the observer, and a circle with a cross in it to 
replesent a wire conveying a current away These meanings 
could be recalled by @onsidering the direction indicated by an 
arrow, the dot showing the tip of the arrow, and the cross the 
feathers. Some method of distinguishing between E M F and 
currept was required For this he pfoposed to use thin-stemmed 
arrows with feathers for PM F '’s, and thick stemmed ones 
wRhout tails for currents In the case of electrical transmission 
of ggergy, this convention had the important advantage that 
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where the two arrows had the mg dir&top, energy was bång 
gıven to the system, and where the arrows were opposite, energy 
was [faving it Mı Maycock, he said, flea eect @tly published 
a simple rule for finding the dir&ction of magnetic fore dye t 

current of known direction mawne  Gragp theawire with the 
right hand, the thumb pointing in the direction of tke current , 
the fingers will then encircle the wire in Me duestion of the 
magnetic force Dr Fleming’s well-known rele for imduced 
currents was also a 7zght-kand rule, but as it idfered to the 
dnection of currents, another rule was negessary when con- 
sidering motors By making the rule refer to EM F ’s, only 
one rule was 1equired for generators and motors For altey- 
nating currents the author found it convenfent to draw polar 
curves analogous to Zeuner’s valve diagrams Suppose a lne 
op (Fig 1), 1epresenting the maximum value of ar EMF or 
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current whose magnitude is a sine unction of the tim$, 
to revolve at uniform velocity about o, the 
OQ, OQ’, Sor, cut off by circles OQB, OQ'D, will represent the 
magnitudes at the times corresponding to thé “positiqns @p and 
op’ The effect of lag can also be represented ın such diagrams 

In cases where the variables are not sine functions, éhe curves 
ogB and oQ’D are no longer circles Polar diagrams iepresent- 
ing the E M F and current curves obtamed by Prof Ryan in his 
transformer experiments were exhibited, and a working diagram, 
illustrating the changes in three-phase currents, was shown To 
show the directions of induced E M,F ’s in diagrams of dyna- 
mos and motor-, diagonal shading of the pole-faces was some- 
times convenient , the lines over north pofes being drawn from 
left to right downwards iff the direction of the middle stroke of+ 
the letter 
wards A conductor passing over a north pole from left to 
right would have an E M F induced in a downward direction, 
as indicated by the slope of the diagonal Imes This method of 
representation was used to show tle ways of connecting up 
multipolar drum armatures, the winding being supposed cut 
along a generating line, unwrapped from the core, and laid ouf 
flat in the manner adopted by Fritsche Jn connection with 
armatures, the author said a formula had “beet! published by 
means of which the nature of a winding consisting of a given 
number offonvolutions, and to be use@ with a given number of 
poles, could Be predetermined. This, he thought, wouldebe 
very useful in practice Mr Blakesley said the old method of 
lepresengpg alternate currené gnagnitudes by means of the*pro- 
jections of revolving lines, seemed prefesable, for it left no 
ambiguity as to the directions of tht dean ‘The method of 
shading the poles also requned that the direction in which the 
diagram was to be viewed should be knoWn before the direction 
of the EM F could be determined Swinburne suggested 
that the author might use a bow to Yepresent EMF, and 
an arrow for current’ He was glad to see that Prof Thomp- 
son recognized the differences in dynamos and motos, 
and approved of the view that mnemdfic iules should refer 
to EMF and not to current phe diagrams of drum 
windings would be very useful, and he hoed the author 
would make the subject clear to ordirary workmen in 
the next ediyon of ‘‘ Dynamo-Electric Machmery ” 
Perry considgred ıt undeuirable to use polar curves for any-» 
thing but circles In his “opinion gt was not suffictently* 
known that any curve can be split up into a series of sine curves, 

and each component dealt with separately , the separate :€sults 

being added together m the end Mr Swinburne pointed out 

that before one could analyze a curve in this way, the cuive 

must be known, and would probably have to be determined ex- 
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' perirgentally Ifmeans for fimding one curve are available, any 
other required curve could groBably be found by the same 
apparatus , hegce thergewas no need for analysis Prof Rerry 
™ remarked tjat experifients could not be made on a machine 
befae tfe machiné wagbuilt , whereas the E M F curve could 
be predeterminéd fim its design By analysis, 1ts current 
curves, when working under various conditions, could be found 
Prof Ayton, rgferring fo the mnemonic character of the 
modes of representation described by Dr Thompson, suggested 
that the symbols in the author’s book should be more mnemonic 

e He himself wag in tae habit of using large letters fo. currents 
and small enes for resistances A anda for thearmature, S and 

s for series, and Z apd s for the shunt, currents and resistances, 
respectively, and e and ¢ foi the series and shunt turns He 
also found the following ‘‘ electromotive force” vule very con- 
vement Draw three 1ectangular axes, OM, OF, and OF, as 


, shown mge If, then, OF represents the direction of the 
° 
- E 
` F 
‘ ` i 
@ 
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“force (magnetic), om that of the motion, then oE shows the 
direction of the induced EM F Dr, Thompson, in replying, 
said he thouglat Mi Tlakesley had misunderstood what had been 
sal, fo. no ambiguity gasted In describing the windings of 
*aimatures, difficulty arose from want of proper names for the 
various element§, and in his forthcoming work suitable names 
had bean given “To Piof Ayrton he pointed out that in his 
book he (D: Thompson) had used mnemonic charactess, for 
7a, 7s, and %, represented the resistances of armature, shunt, and 
seues magnet goils respectively The symbol I for current had 
‘also been recommended for adoption by the Fiankfort Com- 
e mittee He objected to Greex letters except forsspecific quanti- 
tres, such ‘as angles, specific inductive capacities, refractive 
indices, & He appreciated the simplicity of Prof Ayiton’s 
* EM F rule, but thought ıt would be better to 1otate or and oF 
though aight angle #bont om, thus giving Fig 3 —A paper on 
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thesfleaure of long pillars unde: their owg Weight, by Prof M 
Fitzgerald, was read by Mr Blakesley The subject of upright 
’ pillars fixed at the base and free at the top is treated mathe- 
matically, the differentia, equation being imtegiated in two 
series, involvingscending powers of the vanable Putting L 
for the ratio of length to diameter, the results, when applied to 
methn steel tubes and rods, for which Young’s modglus 1s taken 
- 9g 12,000 tons per square inch, show that the hmutigg height (in 
- fet) of pillars which can stand “without bending 1s given by 


6 
H= as for tubes, and H = 75x1 fo. rods If 


e 
L= 100, the maximum height of a tube 1s 1509 feet, the 


diameter being 15 feet For wires, L may have large: values, 
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and the hmuting length of a No, $8 B W L steel wire, 1s about 
to feet In the case of@pıllais whose neutial axes me con- 
stiained to he vertical both at tof and bottom, the results show” 
that a definite watio must exist between the bending mo-fents 
producing the constraints —A paper en choking coils, by Prof 
Perry, F RS, anda description of the uses of Ruce’s choking 


coils for regulating the biilhancy of incandescent lamps; by Mre 
Hammer, were postponed yntil next fheeting 


a go 
Linnean Society, March*3 —Prof ° Stewart, Presgdent, n 

the chair —-A lette: was read from the Home Secretary, convey- 
mg the thanxs of Her Majesty the Quegp for the adflress of 
condolence which had been fopwarded on behalf of the Society 
on the death of H R H the take of Clarence and Avondale — 
‘The President announced the presentation by Sir Joseph Hooker 
to the Society of two medallion portraits of Sir James Ross and 
Dr John Richardson, whose names are well known in connec- 
tion with Arctic eaplorayon The medallions were executed in 
1843 by the late Bernhard Smith A vote of thanks to the 
donor was passed unanimously —Mr Clement Reid exhibited a 
collection of fossil plants and seeds which he had found asso- 
ciated with the bones of Rhinoceros and other mammals ın the 
neighbourhood of Selsea, and West Wittering By means of 
diagrams Mr Reid showed the exact position of the bed, and 
described the condition m which the various specimens were 
deposited —On behalf of Mr W E Beckwith, of Shrewsbury, 
Mr H Seebohm exhibited a specimen of Whites Thrush 
(Turdus varus) which had been shot near Shrewsbury on 
January®14 last He poimted out that this species, which 1n- 
habits Eastern Asta, belongs to the sub-genus Ov eocencla, an 
exclusively Eastern group of ground Thrushes, and 1s the only 
one which 1s Palearctic and migratory It does not breed any- 
where west of the Yenise1, and its occurrence in Europe 1s 
accidental Mi Seepohm added that it had been met with 
twice in France, four times in Italy, three times in Belgium, 
once or twice in Austiia and Prussia, once in Norway, thirteen 
times in Helgoland (between 1827 and 1884), and about a 
score of times in the British Islands, including three occurrences 
in Ireland, and one in the extreme south of Scotland —On 
behalf of Mr A, Craig Christie, the Secretary exhibited some 
specimens, as was supposed, of Lycopodium complanatum, col- 
Rected in Scotland, on which ıt was suggested that the plant 
might be regarded as British In the opimton, however, of 
Mr James Groves, who had carefully exammed the specimens, 
and other botanists present, they were referable to Z alpinum 
Mr. Groves pomted out the distinctive characters of bath Mr 
Carruthers was of opinion that Z complanatum had been met 
with in the south of England, but not within the last ten years 
Mr E M Holmes was under the impression he had seen it 
growing a few years ago near Stroud —A paper was then read 
by Mr A D Muichael, on vanations in the internal anatomy, 
and especially the genital organs, of the Gamasin@, a typical 
sub-family of the Acari In this paper the author gave the 
results of two years’ research, including many hundreds of 
dissections and serial sections, with lengthy observations of 
the living creatures ‘fhe comparison of variable organs was 
worked out ın numerous species, showing great specific differ- 
ences Four of the species were found to be previously un- 
desciiped, and for these the names Hemogamasus hori dus, 
H mdi, Lelaps orrbatordes, and L lgoniformis were proposed 


Royal Microscopical Society, Februmy 17--Dr R 
Braithwaite, President, in te chair —Prof F Jeffrey Bell 
said that he had, in accoidance with the resolution pass@d 
et the last meeting, forwarded a copy of the message of con- 
dolence from the Society to the Prince of Wales, to General Sir 
Dighton Probya, and he had received the following letter of 
acknowledgment —‘' Sandringham, Nov folk General Sır 
Dighton Probyn, Comptroller and Treasure: of the Household, 1s 
desired to convey to the members of the ‘ Royal Mftroscopical 
Society’ the heartfelt thanks of the Prince and Princess ot 
Wales for the Soctety’s kind resolution, expressing sympathy 
for their Royal Highnesses in their deep affliction —/anuary 25, 
1891 ”—Mr Watson exhibited and described a new vertical 
camera for photomicrography designed upon ghe same lines as 
that used by Dr Van Heurck —The President then read his 
annual address, postponed from the last meeting under the 
special circumstances then mentioned The subject chosen was 
the impregnation and modes of reproduction m Ferns and 
Mosses , diagrams in illustration wete exhibited agd explafhed 
and specimens were also shown under microscopes —A. cordm 
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vote of thanks, proposed by thæRev, Canon Cair and seconded 
«by Prof Groves, was given tg the President for his valuable 
addaess —-Mr J Wezey moved that the bet thanks of 
the Society be“piven to, its officers, and also to the auditors 
and scrutineers for their services *during the year —The Presi- 
dent declared the motion to be carried by,acclamation —Prof 
“Bell thanked the S&ciety on behalf of himself and the other 
the same time calling attention to the special 
services rendered by the Treasurer, Mr Frank Crisp —The 
following are the names of the members of the new Council, 
who mtt for the first time at this meeting —President Dr R 
Brathwaite Vice-Pesidents Mr A W Bennett, Prof J W 
Groves, Mr G C, Karop, and Mr A D Michael Treasurer 
Mr Frank Crisp Secretaries "Prof F Jeffrey Bell and the 
Rev Dr W H Dallinger Ordinary members Dr Lionel 
S Beale, Rev E Carr, Mr James Glaishe, Dr R G Hebb, 
Mr. E M Nelson, Mr T H Powell, Prof Urban Pritchard, 
Mr W W Reeves, Prof C Stewart, Mr W T Suffolk, Mr 

C Tyler, and Mr F H Ward 


PARIS 


Academy of Sciences, March 7 —M_ d'Abbadie in the 
chair —Fermentation of blood, by MM Berthelot and G 
Andié The blood of cattle, defibrinated, was fermented for 
130 days ın a water-bath at 35° The paper contains an account 
of the products of the fermentation It will be published in 
greater detail ın the Aznales de Chimie et de Physique —On the 
distribution in latitude of solar phenomena observed at the 
Royal Observatory of the Roman College durmg the second 
half of 1891, by M P Tacchini (See Our Astronomical 
Column )—-Phenomena observed at Kalocsa, on the large 
group of spots of February 1892, by M J Fényi <A promin 
ence, 124” high, was observed in the position 220°~230°, as the 
recent large spot group was crossing the limb —On the impossi- 
bility of certain movements, by MM A de Saint-Germain and 
L Lecornu —On the movement of a conical pendulum, by M 
de Sparre —On electro capillary phenomena, by M Alphonse 
Berget -On the co-existence of dielectric power and electro- 
lytic conductivity, by M E Bouty It appears from the ex 
periments described that the dielectric constant only varies 
slightly under conditions which produce an enormous increase 
of conductivity Thus, water and ice have sensibly the same 
dielectric constant, whilst the conductivity may vary from 1 to 
108 or 10 —On the theimal conductivity of crystalline bodies, 
by M @harles Soret —Rule for finding the number and nature 
of accidentals of the gamut m a tone and a given mode, by M 
Pierre Lefebvre —On the density of aqueous solutions, by M 
Georges Charpy The author concludes fiom his results that 
the variation of the density of a solution, as a functfon of the 
concentration, 1s a complex phenomenon, and cannot be used in 
studying the state of the dissolved body There 1s no reason 
why the solution at which the maximum density 1s reached 
should be regarded as corresponding to a definite hydrate — 
Compounds of gaseous ammonia with beron 1odide and bromide, 
by M Besson — Synthesis of the minerals crocoistte 
and phoenicite (phos nicochs ote), by M C Luedeking,—On 
the value of the primary alcoholic function, by M de 
Forcrand —On the production of quinine di-iodomethoxide 
from cupreyne, by MM E Grimaux and A Arnaud —A study 
of the velocity of decomposition of diazo-compounds by water, 
by MM P Th Muller and J Hausser The law according to 
Which sulphanilic acid 1s decomposed 1s expressed by the for 


mula C = 5 log nat ; which @ ts the time, C a con® 


À~ 
stant, A the t8tal nitrogen that can be evolved, and x the 
amount of nitrogen evolved C 1s independent of the concen- 
tration ~ Actio of capryl 1odide on trimethylamine m aqueous 
solution, “in equimolecular proportions, formation, when 
heated, of dimethylcaprylamine, production in the cold 
of eaprylene, by MM H and A Malbot —New syn- 
thesis of tartaric acid, by M P Genvresse (See Notes - 
Qn the pyloric secretion of the dog, by M Ch Conteyean — 
New rings or intercalary rings of nerve-ducts (shes nerveux), 
produced by the napregnation of silver, by M Benjamin 
Ségall—-On two new species of Strestothrix, Cohn, and 
eon the place of this genus in the classification, by MM 
C Sauvageau and M Radais®-History of the Garcznia 
of the sub-group Yanthochymus, by M J Vesque —On the 
magnetic disturbance and the aurora borealis of March 6, 
1892, by M Th Moureaux Disturbances similar to mene of 
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February 13-14, but less violent® weg registered by the Parc 
Saint-Maur instruments on "M#ch 6~-7%-On the magnetic 
stor of February 19-14, by M H Iq, ey comparison of 
the records made by instruments at Pawlowsk with those gob- 
tamed at Parc Samt-Maur shows that, although the recent tag- 
netic storm commenced at approximately the “sarpe time, the 
variations at the two places were ig thegopposite directions 
Other differences have been observed in the fwo records —Qn 
the atmospheric, magnetic, and seismic disturbanges of February 
1892, by M Ch V Zenger The author has marshalled facts 
to show that magnetic storms, cyclones, sndW-stoems, dischaiges e 
of atmospheric electricity, earthquakes, and volcåme eruptigns 
occur simultaneously —On three fossil numan skeletons found 
in the Baousse Roussé grottos, in Italy, by M Emule Riviere 
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* THÈ HSSTORY OF DETERMINANTS 


Fhe Theory of Defrminants in the Historical Order of 
zts D&veloputent Part I Determinants in General 
By Thomag Mur. MA, LLD, FRSE (London 
Macmillan and Co, 1890) 


TER they of determinants 1s ın that borderland 
which separates the “pass” from the “honour” 
student of gure mathematics In elementary text-books 

. the subjéct 1s rargly more than introduced for the purpose 
of representing some 1esult of geometry or analysis in a 
convenient, beautiful, and suggestive form The essen- 
ual properties of a determinant are not set forth, but the 
student 1s perhaps referred for further information to one 
er other ofthe two excellent treatises which are already 
at our disposal in tht English language, viz those of 

. MreMuir and of Mr R F Scott The value of the idea 
thus given to a student of the shape and convenient use 
of a,great analytical implement ıs beyond all question 
His imagination and curiosity are alike excited, and the 
“trak” possibly prevents his passage through life under 
the delusion that all mathematics are comprised Within 
the covers of the school-books The honour student, as 
a mattereof course, reads some work on the subject, and 
1s, as surely enchanted He cannot fail to recognize the 
power and beauty of the notation He observes tha: the 
object of his study 1s constructive m its nature He 
becamés convinced that pure mathematics ıs one of the 
fine arts, anl just as a beautiful picture gives pleasure to 
one ‘who understands pamting, just as a fine piece of 
sculptuie delights one who understands modelling, so he 
sees unfolded wo his intellectual eye an exquisite example 
of constructive art, which his peevious mathematical 1ead- 
ing has fitted him to understand and appfeciate, and to 
regard as a beautiful object of contemplation The theory 
of determinants 1s one of the most artistic subdivisions 
of mathematical gcience, and accordingly has never 
wanted enthusiastic admirers It ıs most gratifying to 
find such an authority as Mr Muir devoung his leisure 
to its historical developrgent Any mathematician taking 
up this volume would anticipate a treat, and he would 

In this first instalment the reader 

15 taken from Le:bnitz (1693) to Cauchy” (1841) Mr Mur 

“assigns a chief place of honour to Vandermonde (1771) 

who, in his ‘Mémoire sur ’Ehmmation” (Hist de PAcad 

Roy des Sciences), denoted a function formed from the 
coefficients of a set of linear equations by a symboltsm 
which is at onc® recognized as a condensed form of the 
detezmmant mafrix of the present day He was the first 
to give a connected expositior of the theory, and to give 
the true fundamental properties of the new functions 
His notation, ma@eover, was exceedingly good, and much 
superior *to that adopted by some subsequent writers who 
overlooked or neglected his important work 
Vandermonde has also recently re@eived justice, long 
denied him, in ether branches of analfsis, and there 1s 
enow no doubt that the value and originality of his work 
entitle him to a place in the ranks of the mathematical 
pioneers of his time Up to the close of the eighteenth 
cęntury the most noteworthy additions Were made by 
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Laplace, Lagrange, : and Jfezont Wetfind that Lagrange 
knew that the dis&iminant of a binary quantic of f the 
second” orgler 1s an invariant ofthe lingar transfosmation 
Hg did not, however, ,expressveither the discriminant or 
the determinant of transformation in a dgterminant form 
The author critically examines thé claim of Laplace fo be 
the discoverer of the expansion,theorem Shafani t 
although the case in which as many as postible of the 
factors of the terms of the expansion are ofsthe second 
degree had already een given ®y Vandermonde, and 
Laplace himself did rot give a statement of the rule 
suited for general application, the claim canan the.main 
be upheld e Hindenburg (1784) and Rothe (1800) took 
up the subjectin Germany, and between them constructed 
an elementary theory of permutations Rothe,t 1s 1n- 
teresting to observe, employed a graphical method which 
will remind the reader of Prof Sylvester’s modern con- 
structive theory of partitions Gauss(1801) followed, and 
then we come to the important papers of Binet (1811) 
and Cauchy (1812) These memoirs establish the multi- 
plication theorem ın its full generalization The method 
adgpted by Binet may be described as that of symmetric 
functions, which he uses freely He employs identities 
of the type 

Babe” = Sabse 4 28abe — Babbe ~ BhSca - Sebah, 
having reference to several systems of quantities He 
was not, however, sufficiently acquainted with the theory 
of such functions , and was unable to supply rigid proofs 
of the theorems ın determinants which, from his point 
of view, rested upon these identities Nowadays, the 
identity m question will be recognized as the expression 
of an “elementary” symmetric function (single unitary, 
and having three parts in its partition) by means of 
symmetric functions each of which 1s expressible sym- , 
bolically by a partition composed of one tripartite part 
The law of the coefficients, undivulged by Sinet, 1s now 
perfectly well known It1s, ın fact, an easy generaliza- 
tion of the law by which, in the case of a single system 
of °quantities, the elementary symmetric functions are 
expressed as functions of, the sums of powers of the 
quantities Cauchy at the same date (1812) introduced 
the idea of “fonctions symétriques alternées,” which led 
him to a new Symbolic definition of a determinant and, 
to many valuable results Mi Muir devotes several 
pages to an examination of Cauchy’s title to share with 
Binet the credit of the generalized multiplication theorem 
He gives his decision against Cauchy, and probably the 
reader who closely fqjlows the argument will find himself 
mn accord with the historian Notwithstanding this con- 
clusion, Cauchy’s memon 1s excellent in quality and 
abundant in quantity , he “opened yp a whole avenue of 
fresh investigation, and one cannot but assign to him the 
place of highest honovr among all the workers from 1693 
to 1812” 

A retrospect 1s given of the period 1693- 1812 accom- 
panied by an interesting tabular record ‘As a means of 
reference the work appears to be absolutely „perfect 
Each new result as it appears as marked in Roman 
figures, andif the same resu be obtained differently, 
or be generalized by a subsequent investigator, the same * 
Roman figure ı employed, followed by an Arabic 


numeral It 1s found fhat to this point nearly every 
important advance ıs due to French mathenfaticians 
è eo, 
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“Dunne the seconel phiod (1853-1841) the chief names 
are, Cauchy, Schweins, Jacobi, and’ Sylvester , to these 
may bẹ added Resnanet and Scherk, to whom fresh 
departures, of less extent, aie due Schweins himgelf 
may be said fo have ebeen discovered py Mr Mutr 
Thit author (1825) deals yith the subject under the title 
“m Productemit Veisetzungen ” He made a 
notable gemeralization described as the transformation of 
an aggregate of products of pairs of determinants into 
another aggregate of Similar king, He further discussed 
special forms, and, it ıs clear, possessed a firm grasp of 
his subject. 

The work of Jacob: and Sylvester, and the further 
work of Cauchy will be more or less famihar to mathe- 
maticians Germany has passed to the first place, and 
the occurrence of Sylvesters name in the history marks 
a revival of learning ın pure mathematics in England 

The volume is remarkable for the study ıt presents in 
nomenclature and notation There ıs an extraordinary 
variety in the symbolism It 1s easy to obseive the dis- 
tinctive characters of French and German notation that 
are so marked at the present day It 1s well known ghat 
much hes in an appropiate notation Every young 
mathematician with a predilection for original work 
should read this book, to note the powe: of suitable 
symbols, to grasp the reason of their power, and, above 
all, to see what to avoid 

The book also points a moral which 1s not far to seek 

It would be easy to pick out many such phrases as, “was 
acquainted with the wiitings of very few of his prede- 
cessors”, “was unaware apparently of the existence of 
a theory of determinants”, “hasty, if not contemptuous, 
disregard of historical research” To this tendency to 
werk on without proper attention to previous work 1s 
doubtless due in some measure the unfortunate multipl- 
cation of names and symbolisms which 1s so perplexing 
and irutating to a reader This failure to collaborate 
with others can only 1etaid the progress of the science 
It is perfectly true that great original thinkers, hike 
Gauss, Cauchy, Jacobi, and Sylvester, may take liberties 
of this kind, and the fact of their doing so may even 
be beneficial to the subject, as resulting in memoirs of 
more unfettered ougmahty But this is not so in the 
In taking leave of this fascinating 
history one can look forward to Part ÎI with sincere 
pleasure, which 1s not diminished by the knowledge that 
the later develgpments have been largely due to our 
countiymen We have yet to gee Sylvester’s most 
powerful investigations, and all Cayley’s researches, 
and, finally, the successtve steps by which the lofty 
heights of the theory of matiices and the theory of 
multiple algebra (volving the generalization of quater- 
nions) have been attained PAM 


o THE EVOLUTION OF MAN 
Anthropogenie, oder Entuickelungsgeschichte des Men- 
schem By Prof Ernst Haeckel Fourth Edition, re- 
vised and enlarged* Rp 1-xxvi and 1-906 (Leipzig 
W Engelmann, 1891 ) 
TE importance of the subject-matter of the book, 
the,length of time thą has elapsed since the 
appearance of thè former editions, and the pro ninent 
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eand the namre and origin *of segmentation 


g 
position held by the autho gems to, call for more 
detailed notice of this work thaf is ugually accorded to 
a new edition . e ia i s é 
The “ Anthiopogenie,” which was fist published uf 
1874, 1s the third of the series of bookS in whach Prof 
Haeckel has attempted to determin the®laws governing 
the form, structure, and mutual relations of fivmg things, 
and to establish the general principleg of biological 
science The first of these, under the title “Generelle 
Morphologie,” appeared in 1866, almost grmultaneously° 
with the completion of Herbert Spencer’s “ Principles of 
Biology” It is a comprehensive and ambitious work, 


which, im its author’s words, emery 


ü x 
“constituted the first attempt to apply the genefal doc- 
trine of development to the whole range of organic 
morphology, and to introduce the Darwıman 
theory of descent into the systematic classification of 
animals and plants, and to found a ‘natural system’ on 
the basis of genealogy , that 1s, to construct *hypothetiéal 
pedigrees for the various species 8f organisms ” 

It contains also the first systematic attempt to déal int 
detail with the ancestry of man, as regards the groups of 
animals lower than mammals This is, perhaps, the 
most solid piece of work Prof Haeckel has done, it 
contains much matter of great value, and discu%sions 
and speculations of extreme 
Late: discoveries have rendered much%f it obsolete, but 
it still remains the most important work of its Rind, and 
but for its somewhat cumbersome terminolofy, would: be 
widely read even now The “Natural History of Crea- 
tion,” first published ın 1868, goes over a ggod deal 
of the same ground as the earher work, but 1s written in 
a@ much more popular style, and aims at presenting in a 
form suited to the general reader the main arguments on 
which the Darwinian theoty 1s based, together with a 
detailed application of the theory to the Brincipal groups 
of animals, and an attempt to determine their mutual re- 
lations and Imes of descent The “ Anthropogenie,” the 
book now before us, is a more elaborate application of 
the same puinciples to the special problem of the evolution 
of man : 

In the new edition the general arrangement remains 
much the same as before, but, ın order to include the 
results of more recent investig@tions, a great part of the 
book has been re-written, and new chapters have been 
added on subjects that have attracted especial attention ofe 
late years, such as the Gastreea theory, the Cæœlom theory, 
A large 
number of new figures have been inserted, and the geneq- 
logical tables, for which Prof Haeckel"has a special 
fondness, have been greatly increased yi number, and in 
elaboration of detail e 

The book, which 1 adapted rather for the genera} 
reader than the scientific student, 1s written in an attrac- 
tive and popular style, and presents tħe main facts of 
vertebrate embryology in an intelligible and ewell illus- 
trated form As might be eapected*from his former 
writings, the maip feature of Piof Haeckel’s work ıs a 
detailed expositwn and vigorous defence of what he has 
named “ the fundamental law of biogenesis,” better known 
in this country as the recapitulation theoiy, according 8 
which the actual or ontogenetic development of a 
animal is a yepetition of the ancestral o1 phylogencuc 
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od elopment of the gspeties 30r, to put it more simply, 
animals in theis*develof@ment climb up their own genea- 
< logical greet? FW is now generali accepted by efbryo- 
mt it has not always been so, and Haeckel 
us thWustice, that he was one of the first to 
nd teach thesdoctrine. 
Hgefkel has much to say on other points of 
ical. interest. He protests strongly against Weis- 
- mann’s vigws With regard to heredity, pointing out that 
she very existence of germ-plasm2 is as yet a mere assump- 
tion, and maintaining that acquired characters may be and 
are actually transmitted. He objects equally strongly to 
the. views gsto the widespread occurrence of degenera- 
“tion, whjch were fifst put forward by Dr. Dohrn ; and on 















the much-d@bated question of the origin of Vertebrates | 


. he sides with those who fully accept the evidence afforded 
by the anatomy and development of Amphioxus; he 
admits the Vertebrate affinities of Balanoglossus, and 
for the ancestors of Vertebrates. among the un- 
segmented Turbellarian worms. 
ae Prof. Haeckel is impressive rather than convincing. He 
-hits hard and with effect, but prefers to counter rather 
tan to parry the blews of his opponent. It is impos- 
' sible to pass over without protest the terms in which he 
* writes®-it must be admitted under provocation—of,the 

e opinions*and wérk of other investigators. 
"o Prof. Haéckel’s®fondness for genealogical: trees, and 










his facilit} in constructing them, are well known and | 


have ebeen Much criticized, perhaps a liftle unfairly. 


“Aécéptance of the doctrine of evolution invélves the | 


“<yecognitipn of a blood-relationship, near or remote, 
“between any one. animal and any other; and the only 
true Classification is one which places this fact in the 
forefront, and adopts it as the basis on which the 
scheme is. to rest. Genealogical tables undoubtedly 
stimulate inqufy, and so lon 


* 
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visional, they probably will do more good than harm. 
It would be easy te take exception to many points in 
Prof Haeckel’s numerous and elaborate pedigrees, but 
it will be generally*admitted that they are instructive, 
and often extremely suggestive, even though the con- 
clusions may pot meet with general acceptance. 

The least satisfactory part of the book is that which 
deals with human embryology. No attempt whatever is 

emade to explain the earlier stages ef development ; 
the special difficulties of the problem afte absolutely 
rnored ; the human gastra is spoken of ine confident 
way, as though such ea stage really existed; and the 
accounts of the development of the several organs apd 
systems are todg often taken from other animals. A 
‘student who relied on Prof. Haeckel’s descriptions would 
obtain an entirely erroneous idea ef the actual course of 
development of the human embryo. 

Owing to the Mificulty of obtaining material in proper 
conditiondor micréscopical examination, our acquaintance 
with human embtyology long remained imperfect; and 
the descriptions in text-books were largely based on our 
knowledge of other Vertebrates, and illus@rated by figures 

“from embryos of dogs, pigs, rabbits, or even chicken 
and dogfish. The time for all this is now past. Dyring 
‘the last ten-years our knowledge has advanced wonder- 


ey, 


fully p arid‘although the earliest stages are still unknown, © 
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As a controversialist | 


as it is realized that | 
* they are necessarily in great part tentaljve or pro- | 





it is not too much to say that our fiowgeage gf te deve-* BE 
lopment ofthe humartemtyo, from a stage corresponding 
to a chidk embryo at the “commencement of the gece + 
day onwards, is as satisfactory, as complete, and as well 
illustrated as that of any other mammal. 

For this gredt advance we are indebted hlmost entisely 
to the labours of .Gefman embryologists, ang, tO 
ithe. splendid work of Prof. Hist Prof. Haeqsel has m e 
his volume many hard things to say of Prof. His, but is - 
indebted to him for the only rally good figures 
human embryos which®he gives, and would 
rially improved his book had he studied more carefully 
the admirable descriptions of the Leipzig Professor. It 
| is a matter for great regret that a book of goo pages; 
$ 
t 
t 
| 

















areful 





having for its title, “ Anthropogenie, oder Entwickelungs=. 
| geschichte des Menschen,” should be allowed to ‘appear 
in which the account of the actual. development of the se 
: human embryo is so inadequate or evenerroneous, 
A Meo) 


OUR BOOK SHELF. © ae 
Philosophical Notes on. Botanical Subjects. By E. 
Bonavia, M.D. With 160 “Hlustrations. 368 pages. - 
‘London; Eyre and Spottiswoode, 1892.) 
Dr. Bonavia’s philosophy is concerned with the evolu- 
| tion of vegetable organisms, and the gist of it is thatall. 
| land-plants have descended from sea-weeds.. He seese- 
| modifications and traces developments not obvious 
| ordinary observers, and he is prepared for derisive cri 
cism. To quote from his preface :—* The fact is that, 
| this stage of existence, certai thoughts are often a 
| 
| 













































worry. One often cannot get rid of them. They tar 
by day, they turn up by night, they turn up. in th 

ing, and they haunt one at all umes, and the only 
for mitigating this worry. of civilization is toco 
This done, there are several ways of di 
You can burn the pap 


much trouble.” ; 
As the book ®efore us testifies, Dr. Bonavia’s worry 
reached the acute stage, and he is so far relieved as 
have found a publisher; but we do not propose to. 
him by adverse criticism. We prefer giving one 
extract from his sixteen “general conclusions ” : 
“ Fifteenth:—The fig is obviously a férther devel 
ment of a conceptacle of a Fweus or other sea-we 
And there is every reason to believe that th 
of the bark, leaves, and peel of the Ciir: 
glands in other plants, are mere remnant 
conceptacles—that is, persistent featutes tu 
uses.” 7 
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The Zoological Record for 1890. Edited by Ffa 

Beddard. (London: Gurney and Jackson, 1892. 
‘THIS is the twenty-seventh volume of the Rec 
Zoological Literature, and it has been prepare: 
same plan as the volume published last “year: 
all there is a list of works on gẹnêral subjects, by 
Thomson. Then come the titles of writings on t 
lowing :~-Mammalia, by R. Lydekker i Aves 
Bowdler Sharpe; Reptilia, Batrachia, 5 
G. A. Boulenger; Tunicata, by W. A. J , 
lusca, Brachiopoda, and Polyzoa, byo P. 
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by R. Innes Pocock ; Insecta byeD. Sharp; Echino- 
de®mata, by E. A. Minchin; Vermes, by P. C. Mitchell; 
Coclen&rata, bye S. J. Hickson; Spongiæeby E. A. 
Minchin; Protozoa, by °C. Warburton. The utreost 
pains have begn taken to make the lists complete and 
acctirate, and to studênts pf zoology they are practically 
pues _ In thg_introductiof to Mammalia, Mr. 
ydekker gotes that thé numberof new recent species is 
extraordinarily large. He adds, however, that this is 
“due to the elevationgto specific rank of a host of North 
American forms which would b& regarded by most zoo- 
logists as varieties.” No fewer éhan forty of the “new 
species” helong to this category. 


LETTERS TO THE EDITOR. 


+ 
[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous communications.) 


Sun Pillar. 


A REMARKABLY well-defined instance of this phenomenon 
was seen by me at this place (460 feet above mean sea-Rvel) 
this afternoon. At 5.32 p.m. the sun was sinking behind a 
thick layer of stratus cloud. There was a bank of dust haze, 
so defined as almost to resemble cirrus, which apparently formed 
a background to the clouds. When the phenomenon was first 
noticed, about three-quarters of the sun’s disk was below the 
edge of the cloud bank ; and from the centre of that portion of 
the disk visible there rose a tall column of brilliant light, ex- 
ending upwards to about 5°, of the same width as the apparent 
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Crustacea, by C. warthrton ; Arachnida and Myriopoda, | I had noticed, 
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a quarter of an hower Previously, that the rafs» 
of the sun, when behind a cloud, et of in en unusually soln 
and clearly defined n There was good geal of anti- 
cyclonic stratus (about Sooo feet) at the tme, ah@ thg upper 
part of the atmosphere was more hazy then i$ usual wh æ 
North-east wind at this period of the yearg Av the earth’s 
surface the wind had dropped to an almost perfect calh, 
Lutterworth, March 5. . ® ANNIE LEY, 





New Comet. r 

THE comet discovered here on the evening A Friday, March 
18, is extremely small, though not very t, and it has a, 
decided central condensation or nucleus. — Its position at about 
8h. 30m., March 18, was roughly determined as R.A. 341°, 
Decl. N. 59°, The comet was therefore situated in ‚Cepheus, 
ane about 3° east-north-east of the star Delta ig that constel- 
ation. r- < 

On March 19, at 8h., I reobserved the comet, and feund its 
rate and direction of motion to be 47’ of arc east, ahd 12’ north. 
It will therefore shortly traverse Cassiopeia. 

The comet was discovered with a 10-inch tea as, Songer 
with eye-piece magnifying 40 times, and having a field of 65° 
of are. W. Fo DENNING S 

Bristol, March 21. © 

[This is stated to be Winnecke’s comet.—ED.] 





First Visible Colour of Incandescent Iron, 

DURING the discussion which followed the reading of the 
paper on ‘* Colour Photometry” by Captain Abney and General 
Festing at the Royal Society on January 28, some interest 
Seg ake were made by Lord Rayleigh as to the colour ex@ibi R 
by heated iron when raised to such a temperabure as anly to be 
just visible in a dark room. ` > 

Lord Rayleigh stated that Weber, who, so far as I know, first- 
drew attention Jo this subject, described the first visfble light as 
a greenish-gréy. Lord Rayleigh himself repeat@l the gxperi- 
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diameter of the sun, and narrowing almost to a point as it 
touched (Me sun’s rim. This convergence became more marked 
as the rest of the disk disappeared, until at the point at which 
the layer was finally lost to sight the spe appe: to rest on the 
edge of the cloud bank, The cone-shaped part at the base of 
the pillar was the most Iu®inous portion, and glowed with a bril- 
liant orange-red tint, which gradually merged into the yellow- 
whiteof the upper part of the column. The effect lasted for 
some minutes after the sun's disa ce, but the pillar lost 
its Conical base ang became less @efined, while the clouds reced- 
ing gave the appearance of the base of the pillar having risen in 
‘eo i 
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Sun pillar observed at Lutterworth. 


„ment by making a piece of thin iron part of 


. 
dark d heating the iro uall: ap tied 
ark room, an ing t ia- paa a 
upon the other side. Rayleigh coul not satisfy 
as to the greenish tint, but was satisfied that no redness was 
apparent. . ; 
It struck me that a very convenjent method of 
periment would be to introduce a round bar®of he 
a thin sleeve, as shown in the annexed sketch, the sleeve being 
closed with a cover lined with asbestos. In this way the heat 
would slowly penetrate the sleeve, and the observers could note 
the first appeagance of visibility and the changes of colour that 
plowed. e 


very 
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ecordingly. Bad two tede “prepared, one of turned and 
irapp the gfther left w thick coating of oxide. 
t@ of experiments, in aach of which six observers took 
mgde. fn each set of experiments three observations 
tiA polished, and three with the oxidized sleeve. 

t vers were in the dark. room for some 
e experiments began... neces ae 
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oo There was no differegce in colour between the bright and the 

|" “Goxidized sleeves, Pe 

In the second set. of experiments, the observers had no 
communication with one another, had no idea what colour they 

iwere expected’ to. see, and their impressions were written 

“down separately and“independently. ‘Their impressions were 
as follow, the observe being designated by a, 8, &c. :— 

ooo (a) First colour visible, grey white, second colour white with a 
* little: mauve, third pale rose, fourth orange. ‘Whe above was the 

ns xperiment (polished meta). The other experiments showed 

lour, bat ndmauve seen, In the last experiment (a 

w heat) the coleur never passed beyond a pale yellow. 

er For all experiments, first grey white, second yellow, third 
orange. Last experiment, no orange. 

© (y) For all experiments.except last, first white, sgcond yellow, 
third erange. 
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becoming warmer till it reached orange. a 
(e) First white like phosphorus in the dark, gradually: getting 
| to rese, and winding up with a réddish-orange not reached in. 
the last experiment : } í ; 


no difference in any ofthe experiments except aiiis 
the temperature was lower, and the omatge was'not reached. =v. 
1 Imay add that the temperature of the heating barfwas a little 
reduced each experiment, the colours changed very sowly, and 
| gave ample tine for pbservarion, i P Ay NOBLE: 
Poincaré’s 4 Thermodynamics.” E 
M. Tarr ne.répénd pas A mon objection sous- prétexte q 
est sans “impoftance. Je. maintiens que nous n'avons aucun 
| moyen non seulemiem:d’assigner l'origine: des forces electro- 
motrices Thomson, mais. encore d'en‘ constater Texistence: Si 
M. Tait veut répondre; et s'il connait ce moyen, qu'il indique: 


Welle 











discussion, je suis prêt a l’y suivre. 


$. 


faudra passer en revue les trois reproches de M. Tait. 
(1) La forme de mon ouvrage est trop mathematiques.. 
C'est JA une appréciation personnelle dont il n’y a pas a diss 
pute, Jeveux bien d'ailleurs d'une polémique sur une question 
de doctrine, mais non d'un proces de’ tendance ott je jouerais le 
rôle d’accuse, ee : 
Toutefois il est certain que je consacre relativement peu d 
| place à la description des expériences, et on aurait le droit de s'en: 
étonner si je n'en donnais explication, Mon livre est la repro- 
| duction textuelle demon cours; or mes auditeurs: avaient tous 
| suivi déjà un cours de physique expérimentale, ob ges: experi- 
ences leur ciajent décrites en démil. “Je wavais done ywa leur 
en rappeler brièvement, les résultats. tg Wenn, 
(2) Pai mak parle dela définition de latempérature absolue, 
Autant que je puis compréndre, M. Tait ne trouve’ pas ma 
définition: mauvaise, et men y ; 
Paurais dit parler des expériences de Joule et Thomson, qui per- 
mettent de mesurer la temperature absolue, - o 
Or Yai déerit ces expériences à la page 164, et Jai montre a lg 
page 169 comment elles permettent dedéterminer latemperature 
absolue. ; ; l ; eee 
(3) Pai laissé complètement de cote une explication mecanique 
du principe de Clausius que M. Tait appelle “the truede. 
the statistical) basis of the second: Law. of Thermodynamics: ” 
Je-p’ai pas parlé de cette explication, qui me parait dailleurs 
assez pen satisfaisante, parce qué je désirais rester complètement 
en dehors de toutes les hypotheses moléculaires quelque’ inge- 
nieuses qu'elles paissent dire; @ en. particulier j'ai passe sous 
silence la théorie cinëtigueides gaz; H. POINCARE. 





e 
Ornithology of the Sandwich Islands. 


HAVING just returned from: an exploring expedition into the 
interior of Australia, on my way home L lingered in. this group 
of islands, and was sorry tond ‘that some species which have 
been obtained here are now no longer to be foued. ; 
® My attention has been called to an’ interesting paper by Prof. 
Newton in yout last issue fp, 465), on this subject,” 
to imply that the ornithological collection’ made by Sir J8seph 
Banks during his voyage in the Zadeavour with Captain Cook 
no Idnger exists, which I beg: to be allowed te 
remarks upon. After ‘the return of Sir Joseph Banks he had 
several cases of birds carefully mounted and arranged: according 
to the localities in which they were collectéd, In one gypup of 
land birds from Owhyhee, another case containdll a number of 


which was a very fine specimen of the Black Swan, which was 
shot by Captain Cook himself, i ; ii 
These cases were in the custody of the Linnean Socigty of 


History sale. eae ene 

These cases have been carefully preserved, and are now in 
the museum of my ancestor, Mr. John Calvert, together with 
anumber of. cases of Birds which formed part of Sir Ashton 
Lever’s collection, amongst which are a few grom th® Pacific 
Islands. These last cases were purchased from the executmrs of 
q the late Mr. M. Armfield, of Catherine Street, Macgigsteld, 

° ‘ À 
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(8) For all experiments except last, first. grey white gradually 


(¢) First white with à dark shad second yellow, third oramge 5 


Dans le cas contraire, s'il n’est.pas en, mesure de soutenir une 
quelconque de ses critiques, et sil) préfére un autre terrain de - 


Seulement je serai force d’étre: un. pen. plus. long, car il me 


roposé pas une autre; mais, dit-il; 


which seems: 


make a few 


specimens from Botany, Bay, conspicuous in the centre ofi 


London until 1863, when they formed part of. their. Natural” 
@ : | 
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about twenty-five years ago, being 2 ver fine collection of many 
thohsa ornithological specimen’, with a quantity ob interest- 
ing ‘correspondenc® with Mr. J. Thompson, af Knowsley 
Aviary,” Mr. Reid, of Dohcaster, R. Dunn, of Hull, pand 
many other natiyalists of that period ; these explain upon what 
terths he obtained the egg and a very fine specimen of the Great 
ce * ALBERT F. CALVERT. 
Road, Kemish Towe, March 19. 
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Swperheated Steam. 


LORD RAYLEIGH (p. 438) rebuts®*my objection to the state- 
ment regarding the efficiency of a vApour-engine in which pure 
watér is feplaced. by a saline solution, pointing out ‘that 
Maxwell's exposition of Carnot’s engine appljes without the 
change of a single word, whether the substance in the cylinder 
be water, mercury, or an aqueous solution Sf chloride of calcium.” 
The latter italics are mine. In the statement objected to by me 
the aqueous solution of chloride of calcium was tv the boiler, 
and what was in dhe cylinder was superheated steam, which is 
not included in the above list, so that the application of Max- 
well’s exposition is somewhat difficult. The greater part of the 
fresh water supplied to passengers in steamships is now produced 
by condensing the superheated vapour of a saline solution, and 
the culinary experience is that the substance which was in solu- 
tien has all been left in the boiler. My contention, therefore, 
still standsthe saline mixture is not the working subsgance, 
and Carnot’s law refers to the working substance only, and not 
to anything left-in the boiler. 

“tTn each case there is a definite relation between pressure 
and temperature.” This is evidently merely a slip of the pen, 
the writer having for the moment forgotten that he was dealing 
with superheated steam, for which there is not a definite relation 
between. pressure and temperature. The condition of super- 
heated steam is completely defined when defi pressure and 
temperature. are given ; but pressure is here a function of tem- 
peratise-and-something-else, and temperature is. here a 
function of pressure-and-something-else, That something- 
else may be volume or it may be energy, or, preferably, it 
may be entropy, but it must be something which cannot be 
predicated from pressure alone or from temperature alone. 

* ‘(So far as the substance is concerned), all that is necessary 
for the reversible operation of the engine is that the various 
parts of the working substance should be in equilibrium with 
one anothePthroughout.” No; for, in addition, it is necessary 
that the working substance should have only one pressure con- 
sistent with any given temperature. For this reason, super- 
heated steam, however it may have been produced, canynever 
be the working substance in a Carnot’s engine. In the reversed 
cycle, when the steam is raised from a saline solution, from the 


beginning of the higher isothermal, the pressure would go on in- | 
ereasing until it became that due to saturated steam at the tem» | 
double the maximum | 
. | 


perature of the superbeat, This might be 
pressure in the original cycle. 

“The various parts of the working substance should be in 
equilibrium with one another throughout.” The writer seems 


to say that the steam of a saline solution is a stable saturated | 
It is H,O at a given. pressure and temperature, and | 
the condition of the substance is by this definition completely | 


vapour, 


determined, and there is. no alternative; but it is not stable | 


Say that the steam-space.of the boil€r is increased by adding a 
vertical cylinder alongside the boiler, open to it. On the 
bottom of that vessel the steam might condense-~pure water— 
and the temperatuy: of the steam immediately over this water 
would be that of saturated vapour at the same temperature, 
and from there all through the steam-space to the surface of the 
salinegolution in the boiler the temperature would increase, and 
all would have the same pressure. There would be mechanical 
equilibrium, ‘bat not thermal equilibrium. 

‘Atthe upper limit, ad? the heat is received at the highest 
pointof temperature,” —but just as it would be if the evaporation 
wera from: a Alm of water upon a nearly bare combustion 
chamber: crown, The plate is left in the boiler, and so is the 
salt, and. in neither cas®would the steam exhibit a ‘state of 
things strongly contrasted with that which obtains when vapour 
risiag from pure water is afterwards. superheated.” I have 
stated ig my prévious letter that the heat of evaporation is all 
received at identically the same®emperatures as when it is raised 
from®pure water at the same pressure, and the contrast is only 
as strg@g as that between occult and obvious, I have now 
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shown that the vapours must be Mergical Yronecither beginning ; 

and ungess each carried a certificate of bisp, I qo not now see 

how it would be possible to tell gne from the ther? 

J. MAEFARLAN 
7” ) . 


. 
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London, March 12, E Gray. e 
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Phoronomy. è 


7 i 

I THNK it will be admitted by all, that- Wrecision of 
language is of great importance in scientific terminologys and 
the letter of Dr. Besant, which appeared in Your ésue of last 
week (p. 462), certainly suggests strong reasons for entploying, 
the word phuronomy in. the place of kinematics 

The word mayat first sight appear strange to the present 
generation of mathematicians; but if it becomes. acclimatizéd, 
its employment will appear as natural as the phgases. 4évetie and 
potential energy, in the place of such mpaningles® phrases ag 
vis-viva and force-function. ws 

When the medical profession require a new wofd, they almost 
always have recourse to the Greek language ; and mathematicians 
and physicists would do well to follow their example, and in 
cases of doubt or difficulty to consult some- eminent: classical 
scholar. I must confess, that I have. no. sympathy with the 
attempts, which have occasionally begn made, to introduce short 
| words of Teutonic origin into scientific nomenclature, as such 
| words have always appeared to me to be‘ singularly defiaient ip 
| point. A good example of this is furnished by ‘the word: sAr, 
which Clifford attempted to introduce in the place of the phrase. 
molecular rotation. The latter phrase, although a litle long, 
exactly expresses the idea which it is intended to convey, viz. 
that the molecules of the fluid possess a motion of -rojation as , 
wefl as a motion of translation, The word spin, on ‘the other. 


hand, does not express any stich idea, but is Strongly’ suguestive, 





| of the juvenile, though not altogether ifhscientific, pastime o 

| spinning peg-tops, A. lk. Basser. . 
| 322 Oxford Street, W., March 18. oe 

| és 


* Semen greet 
. 

I HAVE before me the second edition of F, Redgenbacher’s 
“ Principien der Mechanik und des Maschinenbaues ” (Mann- | 
heim, 1859), of which the first section is entitled “ Die Bewe- 
gung als Erscheinung (Phoronomie).” Whether the term occurs 
already in the first edition (1852), I cannot affirm, but I remem- 
ber very well that Redtenbacher, in his lectures in Carlsruhe, 
in 1858, insisted upon that term being distindt from “Dynamik ” 
and “Kinematik.” I con@lude, therefore, that the majority of," 
the 786 studnts of that year—among them many foreigners, 
as also those of other years, were conversant with the term, 

M. Am ENDE. 


Westminster Chambers, § Victoria Street, 
London, $. W., March 19. « 


| Some other correspondent is pretty sure to be mentioning that 
| Mr. W. H. Besant will find in anos Metaph. Anfangsgründe 
| der Naturwysenschafé all the authority he could desire for:his 
proposed use ofghe word ‘phoronomy*” Kant regularly. usgg 
the word inethe sense of the later ‘‘ kinematic” ; and he was 
| man of science enough to justify anyone in following his lead: + 
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° The Tudor Specimen of Rozoon, 


In reference to the remarks made b? Sir J. W: Dawson- 
(Narure, March 17, p. 461) on my Paperon ‘the Tudor 
specimen of Eozoon Qgart. ourn, Geol. Soca vol. xiviin ppe 
348-55), I should like to say that the whole. point of that paper 
was that it was based on Sir J. W. Dawson's original type. 
The figure of this specimen. has been repeatedly republished by 
Sir J. W. Dawson, and, in the absence of illustrations or details 
of other specimens from Tudor, upon its evidence alone rests: 
the asserted occurrence of Hozoon. in the Tudor limestone, and: 
the great claims: based: thereupon, y 
mens from this 
Dawson so recently as September 1888, when he remarked, 
t Without additional specimens, and in the case of creatur@s so 
variable as the Foraminifera, it would be rash to decide whether 





1 And he. pmeviously refers only to + žhe specimen,” “this very interesting 
specimen,” *‘the fine specimen from Tudor,” &c. ° 
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The value of other speci: gs 
ocality was not®rated vegy highly by Sir J. Wo toyo 





f 


. 


* MarcH’24, 18929 ° 
$ 


NATURK 





: k differences above soted 1 age of specific value I may add 
that I have receiftly seen She specimens of Tudor Jimestone ex- 
hibited in the Petes*Redpath Museum,*and my estimal® of their 

e value cOincideg exactly with that of Sir J W Dawson in 1888 

“AsSir J W Dawson most kmdly promises his assistance to 
other" woykeis, p&haps he would submit to some of them any 
specimens from g'udoy which he regards as more conclusive than 
his original twpe 

It woul@ seem iather unnecessary for anyone to trouble to 
infes from my paper that Sir J W Dawson has ‘'regardec the 
Madoc and Tudor specimens as ‘Lower Laurentian,” when 

e that is*so directly stated by Sir J W Dawson in his description 
of his figue , ve “Specimen of Lozoon canadense embedded in 
a dark-coloured homogeneous limestone occurring m the Lower 
I’aurentian series at Tudor, Canada West” (Quart Foun Geol 
Soc, vol xxittep 265) J W GREGORY 

Butish Museum (Watural History), S W 
e 
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The Theory of Solutions 


In his last letter (NATURE, March 3, p 415) Piof Ostwald 
repeats his opynion that a theory 1s ‘a complex of laws, grouped 
around and derived from g main law,” and infers from my letter 
that what I term a ¢ieory he would term an Aypotheses 
. If his were the whole point at issue, I could meet it in no 
better way perhaps than by referring Prof Ostwald to his own 
works For example, in his “ Outlines of General Chemistry,” 
are to be found not only numerous instances of the use of the 
word theory in its ordinary and accepted sense (eg, p 58) 
but algo cases in which ıt 1s employed as synonymous with 
hypothesis (¢ 2, Q 187) s 

‘With regard to the definition of solutions as mixtures, Prof 
Ostwald maintains tH&t even 1f hydrates are formed ın a solution, 
the solutioneis finally a mixture of the hydrates and the remain- 
ing solvent ahe real question involved is unaffected by this 
explan@tion There is no doubt whatever that to the majority 
of readers the definition, without any qualifying clause, that 
solutior$ are mixtures leads to one conciusion and no other— 
namely, that between solvent and dissolved substance there is no 
* mteraction of a chemical nature Prof Ostwald has in In® 

letters stated that ın some cases he considers such interactions 

occur , he has also stated that between chemical and physical 
processes he hnows of no distinction The defimtion is at 
variance with bothythese views, and ıt seems‘but fair to conclude 
that such discordant statements teng in no way to obviate that 

* misconception which Piof Ostwald so often deploees 
In defence of the application of van der Waals’s equation to 
solutions, a process questioned by me in my letter, Prof 

Ostwald states that van der Waals himself has taken up this 

very question The method by which van der Waals approaches 

the subject, curiously endugh, furnished the main grounds for my 
- objections The most superficial comparison of the complex 
formula which van der Waals deduces for a mixture of two sub- 


stances, with such an apphcatjon of his simple gas equation to a | 


solution as that given in Prof Ostwald’s book, 15 ample justifica- 
tion for my strictures But apart even from such evidence as to 
jhe inadequacy of thf apphcation, the form which it 1s finally 
made to assume ıs 1n itself a proof of its incompeteness By 
judicious simplification the application ıs made to take the snape 
of # linear equation m which ‘*hessure forces due (@ the inter- 
acuons of molecules aie absent ” That is to say, the cohesion 


of Solvent and disgolved substance, and the mutual reactions of , 


both, are alike ignowed Further comment on such a method of 

accounting for the plenomena of solutions appears to me to be 

superfluous e W RODGER 
March 7 


I ondon, . 


The Limpet’s Strength 


THE mpa experiments of your esteemed corespondent, Mr 
Percy Aubin, as rep&ted in NArURE of March 17 (p 464) 
would have been still more interesting and insliuctive had he 
weighed the animals deprived of then shells 

On Apmil 10, 1890, I publisied my experimenf’s showing that 
the shell-less Inmpet Sulls 1984 tımes ın the air its own weight, 
an@about double when immersed in water 


e between {4e specimen from Tudor and those from other localities 
“Specimens of Eosoon canadense," Mem Peter Redpath Mus , 1888, 
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Fast.ng fleas on angavei%ge pull 1493 times their own dead 

weight | ° e 
Other egperimen ters give the Bulling owe: of the shell- 
deprived Venus verrucosa of theeMeditenanean, a cockle-like 


cre&ture, at 2071 times the weight of us own body 
The force 1equired to open an oygter app€ars to be 1319 5 
times the weight of theghell-less @yster 
È LAWRENCE-§1AMILTO Sann 


30 Sussex Square, Brighton, March 19 ° 





Technical Education fot Novelists 


AMDsT the many schemes for technical education, could you 
not put m a plea for the ‘‘author of the popular noyel”? 
Perhaps the need will best appear from these illustrations taken 
from the firste 100 pages of a recently pubhshed and loudly 
heralded work e 

(1) Scene—Kinder Scout, Derbyshire Date—‘‘after the 
snows and rains of early April,” 1864 Tirwe—after 3 pm “It 
was a clear, frosty night, 27 omeseng a full moon ” 

(2) Same place, Easter Eve, 1864 “The wooded sides of 
the great moor were fading into dimness, and to the east a 
young moon was 72s279 ” 

March 12 





THE ORIGIN OF THE YEAR. 
I 


T would seem that in the dawn of cvilvation it was 
not at alla matte: of course that the sun should be 

taken as the measurer of time, as it 1s now with us, and in 
this conrection it 1s worth while to note how very various 
the treatment of this subject was among the early peoples 
Thus, for instance, it was different in Egypt from what ıt 
wasin Chaldæa and Babylonia, and later among the Jews 
In the Egyptian inscriptions we find 1eferences to the 
moon but they prove that she occupied quite a subordin- 
ate positon to the sun , while in Chaldza ıt would seem 
that the moon was the chief thing worshipped, and it 
was tnus naturally the chief means used for measuring 
time, and, so far as months were concerned, this, of course, 
was quite right In Chaldæa, too, where much desert 
travel had to be undertaken at night, the mbvement of 
the moon would be naturally watched with great care 

An interesting point connected with this ıs that, 
: amog these ancient peoples, the celestial bodies which 
, gave them the unit period of time by which they reckoned 
were practically looked upen in the same category 
Thus for instance, in Egypt the sun being used, the 
unit of time was a year, but in Chaldæa the unit of 
, time was a month, for the reason that the standard of 
time was the moon Hence, when periods of time were in 
question ıt was quite easy for one nation to conceive that 
the period of time used in another was a year when 
really it was a month, and wece verså It has been sug- 
| gested that the years of Methuselah and*other persons 
®ho are stated to havg lived a considerable number of 
years were not solar years but lunar years—that 15 pro- 
perly, lunar months This is reasonable, since if we 
divide the numbers by 12 we find that they come out 
very much the same length as lives are ¢n the present day 

There seems little doubt that the country in which the 
sun was first definitely accepted as the most acgurate 
measurer of time was Egypt be 

“The Egyptians,” says Ranke in the first chapter of 
his “ Universal Histo1y,” which 1s devoted to* Egypt, 
“ have determined the motion of the sun as seen on earth, 
and according to this the year was divided, in comparison 
with Babylon in a scientific and practrcally useful way, so 
that Julius Caesar adopted the cdlenda: from the Egyp- 
tians and introduced it into the Roman Empire, the 
other nations followed suit, and since ther ıt has been in 
general use for seventeen ceaturies The calendar may 
be considered the noblest relic of the most ancient g1mes 


which has influenced the world” 
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A study of the Egyptian moitumegitts has shown most 
conglusively that towards the emd of the ancient, empire 
the Egyptians possessed% year as accurate fog calendar 
purposes as our own, andethat they had been led up to 
the knowledge of its true length by successive steps 
As we shall show further on, this earliest of all years 
aioli Of in history*began a@the summer solstice 
ce one of the oldes@temples at Thebes is oriented to 
sunset at the summer solstice, we should be not at all 
surprised ¢f investigation shows that when that temple 
was built, more than §o00 yearseg c , the Egyptian year 
1eally began in what we should ,call our summe: We 
have ample evidence of this And I think there ts httle 
doubt also that when Stonehenge was built it certainly 
was built by people who began their year with the summer 
solstice, which 1s the time of the year in which in many 
countries it 1s the habit still to light fires upon hills and 
so on Ifwe look up the records of the peoples that 
lived, say, during the 1000 years preceding the birth of 
Christ, we find that the different races began their year 
at different times, and even that the same 1ace at different 
times began their year differently , the choice lay among 
the equinoxes and the solstices 
Wherever the ancient Egyptians came from, whether 


Zero line of the 
Nilometer of Rhoda 


eenenennyetepennneet ne 
| 2 6v metres 


0 80 metre= 18 685 Enghsh inches 


° 
fiom a region where the moon was the time-measurer of 
not, so soon as they settled in the valley where the Nile 
then as now like a pendulum slowly beat the years by its 
annual overflows at the summer solstice, the solar basis 
of their calender was settled 

We can well understand, therefoze, since the whole hfe o® 
the country depends upon the river, and all the energies 
of the inhabitants are connected with the work to be 
done during its rise and fall, that the moment of the com- 
mencement of the imundation, about the time of the 
summer solstice, should be chosen as the beginning of 
the year Hence the perpetual reference to Solstice and 
Nile ffood inthe Egyptian annals 

It might be imagined at first sight that, as the year was 
thus desermined, go to speak, by natural local causes, the 
divisions o: seasons would be the same as those which 
Nature has given ws Thisisnotso Egypt 1s too near 
the tropics, and thedocal conditions are too different from 
our own, to permit oP the application of ou: seasonal 
divisions of the year, 

AS Egypt, 1a the description qwoted by Kiall, “first 
appear@like a dusty plain, then as a fresh-water sea, and 
finally as a bed®of flowers,” so the year 1s divided into 
three seasons instead of four 
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3 Beginning with the inundatiop (stimrger solstice) we 
ave— ° 
. (1) The season Or ret) amene of the fauthdat%n, . 
{2) » » » 


(3) ” ” ” 


From the earliest times the 
twelve months, as follows — 


sownhg, * > 


hæ vest? . 
° 


yea was divided into 


e 
Thoth End of Jung (Gregorian) 

Inundation Thaophi » July a 

nee » August : 

Choiak 3, Sepfember 
Lybi h s October s 
Menchir November" 

Seed time Phamenoth y Decembez 
Pharmouthi s» January . 
Pachons », Februasy ° 
Paynı n» March 

Harvest Epıphı » Apri 

r Mesorı 1, May 


Now whether the Egyptians brought thar year web 
them or invented it in the Nile valley, there ıs a belief 
that it at first consisted of 360 days only, that is 54 days 
too little It 1s more likely that they brought the lunar 


7 20 metres=235 feet, 


Fic 1 —The annual nse and fall of the Nile fiom Horner). s 


month with them, taking ıt 10ughly as 30 Ways (30X12 = 
360), than that they began with such an erroneous notion 
of the true length of the solar year, seeing that in Egypt, 
above all coynthies in the world, owing to the regularity of” 
the inundation, the true length could have been so easily 
determined, so soon as thate regularity was recognized 
We must not m these questions forget tõ put ourselves m 
the place of these pioneers of astronomy and civilizatidn + 
® we do this, we shall soon see howe many difficulties 
were involved in determining the tr@e length of such a 
cycle as a year, when not only mode:@ appliances, but all 
Just ideas too, were of pecessity lacking . 

Still ıt ıs night that I should state that all authorities 
are not agieed as to the use of this fear of 360 days. 
Ideler1 considers ıt very doubtful Keall,? however, urges 
that a certain insciiption (the trilagual m8ciiption of 
Tanis) expressly refers to ıt 


He adds to «ehis some evidence, which he considers » 


confirmatory, &om religious ysages Thus at Philoe, in 
the temple of Osiris, there weie 360%bowls for sacrifice, 
which were filled daily with milk by a specified 1otatwn 
of priests At Acanthus there was a perforated cask 
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into which one af thf 36 priests pomed water from the 
Nile daily p Kralladds —-! è ry 

.. “It  probafle that the year of 360 days dates from 
the fime before the immigration into the Nile valley, 
when the Efypthns were unguided by the regular recur- 
rence of the Nile floc In any case, this must soon have 
convinced the pilests that the 360-days year did not 
agree witlf the facts But it 1s well known to everybody 
famiha: with thgse things how Jong a period may be re- 
quired befdre such determinations are practically iealized, 
especially with a people so conservative of ancient usages 
as the Egyptiaris ” 

Supposing the use of this 360-day year to have been 
universal, ıt 1g perfectly certain that the Egyptians, now 
in this part of the Nile valley, now in that, must have got 
their calendar into the most hopeless confusion, compared 
with which “the year of confusion” was mere child’s-play, 
and that the exact determination of the times of sowing, 
reaping, &c , by means of such a calendar would have 
been next to impossible 

4s each year dropped 54 days, it is evident that in 


about seventy years CR) a cycle was accomplished, 
im which new year’s day swept through all the months 
The same month (so far as its name was concerned) was 
now inthe inundation time, now in the sowing time, and 
soon Of fixed agr.cultural work for such months as 
* these there could be none ° 
It mustshave been, then, that there were local attempts 
“o retam the coinerdences between the beginning of 
the year ang the Nile food and solstice , intercalation of 
days or even, pf months being introduced,enow in one 
placè, sow in anothe: , and these attempts, of course, 
would make confusion worse confounded, as the months 
might vary with the district, and not with the time of the 
year 
That this is what really happened ig, no doubt, the 
origin Of the stringent oath 1equired of the Pharaohs in 
after times, to which I shall subsequently refer 
This year of 360 days had naturally to give way, and ıt 
ultimately did so*in favour of one of 365 The precise 
. date of the change is not knowrf but it 1s referred to in 


+ msciptions of the time of Amenemha 1 (czre 2400 BC) 


This, of course, does not exclude the possibility, indeed 
even the probability, that ıt was introduced much earlier 
The five days were added as epacts or epagomena, the 
original months were fot altered, but a “little month ’ of 
+ five days was interpolated at the end of the year between 
Mesori of one year and Thoth of the next 
When the yéar of 365 edays was established, ıt was 
evidently 1magined that finality had been reached, and 
mindful of the confugion which, as we have sown, must 
$ave resulted fiom the attempt to keep up®a year of 360 
days by intercalations each Egyptian king on his acces- 
sip to the thione bound himself by oath before she priest 
of Isis, in the terffple of Ptah at Memphis, not to inter- 
calate either days o1 months, but to retain the year of 


365 days as established by the Antiqui? The teat of the® 


Latin translation peeserved by Nigidius Figulus, cannot 
be accurately restored Only thus much can be seen with 
eertainty ° 
To retain this year of 365 days ‘then became the first 
law for the king, and indeed the Pharaohs thenceforth 
throughout the whole course of Egyptian history adhered 
to this yeaf, in spife of their being subsequently con- 
vinced, as we shall see, of its inadequacy for a long per.od 
e It was a Macedonian king who later mage an attempt 


ʻe to replace it by a better one, 


e 
The years of 360 @nd 365 days to which we have so far 

1efanied are termed .n the inscriptions the “httle” and 

“ great” years respectively . 


T Loc wt, p 20 « 
e 2 Mommsen, ‘ Chronologte,”’ p 258 
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How, then, was thgs 365-day year, which had been 
introduced with such pompand circumstance, regulateg ? 
This biingseus toa new point ° e ° 


The Helacal Rising of Strtum — « 


I have insisted upod the perfect regularit 
of the Nile affording the*ancient “Egyptians, sq soon as 
this regularity had been established, a nearly perfect way 
of determining the length of the year, x 

It ıs also clear that so fon as the greatest northing and 
southing of the sun rising or setting at the solstices had 
been recognized, and that the intervals between, them in 
days had been counted, a still more accurate way would 
be open to theth, especially if, as I believe, the observations 
of the solsticial risifigs or settings were made in temples 
‘or observatories) accurately oriented to the proper amph- 
tude 

In this way, then, the great natural festival of the year 
would be the nearly comcident commencement of the 
inundation and the summer solstice 

As I have sad, the solstice might have, one may say 
must have, occurred with greater regularity than the nse 
of the river, so that as accuracy of definition became more 
necesgary the solstice would be preferred The solstice was 
common to all Egypt, the commencement of the inunda- 
tion was later as the place of observation was nearer the 
mouth of the river 

Now it seems as :f among all ancient peoples each 
sunrise, each return of the sun—or of the sun-god—was 
hailed, and most naturally, as a resurrection from the 
sleep——the death—of night with the returning sun, man 
found himself again in full possession of his powers of 
hving, of doing, of enjoying The sun-god had conquered 
death, man was again alive Light and warmth returned 
with the dawn m those favoured eastern climes where 
man then was, and the dawn itself was a sight, a sensation, 
in which everything conspired to suggest awe and grati- 
tude, and to thrill the emotions of even uncivilized man , 

What wonder, then, that sunrise was the chief time of 
praye. and thankfulness’ But prayer to the sun-god 
meant, then, sacrifice, and here a practical detl comes 
in, apparently a note of discord, but really the true germ 
of our present knowledge of the starry heavens which 
surrownd us 

To make the sacutfice at the instant of sumise, prepara- 
tions had to be made, beasts shad to be slaughtered, and 
a ritual had to be followed, this required time, and a 
certain definite quantity of ıt , to measure this, the only 
means available taken was to watch the using of a star, 
the first glimmer of which past experience had shown 
preceded sunrise by just that amount of time which the 
ritual demanded for the various functions connected with 
the sunrise sacrifice 

This, perhaps, went on every morning, bit beyond all 
qhestion the most solemn ceremonial of this nature in 
the whole year wasthat which took place on New Year's 
morning, or the great festival of the Nile-rising and 
summe: solstice, the rst of Thoth 

How long these morning and spe@ial yearly cere- 
monials went on before the dawn of history we, of 
couse, have no knowledge Nor are tlfe stars thus jised 
certainly known to us, of course any star wotfld do which 
rose at the appropriate time before the sun itself, whether 
the star was located ethe: in the northern os sotithern 
heavens But in histone times there ıs no doubt what- 
ever about the star so used Ihe warning-star watched 
by the Egyptians at Thebes, certaitly 3000 BC, was 
Sirius, the brightest of them all, and thee is much 
evidence that Suius was not the star first used 

“ Besides the solstiee and the beginning of the Nile 
flood, there was an event im the sky which was too 
striking not to excite the general attention of the Egyptian 


jpotiesthood We also know from the newly-discgvered 
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inscriptions from the ancient #mpwe that the risings of 
Omon and Sirius were already attentively follgwed and 
mythofogically umlized at the time of the buding of the 
pyramids ” 1 7 . ‘ 
J NORMAN LOCKYER 
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THE WINTER STORMS OF NORIHERN 
INDIA, 





THE physical constitution aid history of the storms 
‘ of “India and Indian Seas is a subject which, 
almost from his first association with the Indian 
Meteorological Department, Mi Eot has made pecu- 
larly his own Besides nine elaborate, and, as far 
as possible, exhaustive, memoirs and reports on the 
history of paiticular storms, two on the tracks and 
periodicity of thé cyclones of the Bay of Bengal dunng 
the ten years 1877-1886, and an admirable hand-book, ın 
which he has summarized, for the guidance of seamen, the 
characteristic features and behaviour of these storms, his 
annual reports on the meteorology of India have always 
been replete with the results of his studies of the storms 
of the current year, and to him ıs mainly du@ that 
development which has been effected in the system of 
storm warnings for the coasts of India in recent years, 
and has rendered it one of the most efficient and com- 
prehensive organizations for that purpose now in opera- 
tion in any part of the world 
Like most other features of the climate, the storms of 
India differ very greatly in their leading characteristics at 
different seasons of the year We have, in the first place, 
the well-known cyclones and cyclonic storms of the Bay 
of Bengal and the Arabian Sea, which are most frequent 
when the summer monsoon 1s at its height, and most 
severe at Its commencement and termination These are 
enerated over some part of the tropical sea north of 
atitude 6°, and travel, as 1s now well known, on tracks 
between west and north—most frequently north-west 
or west-nerth-west , sometimes, however, in the spring 
and later months of the year, 1ecurving to north-north- 
east o even north-east, as they approach the tropic In 
virtue of their severity and destructiveness, these gtorms 
have attracted far more attention than any others, and 
not only Piddington’s, butjalso the writings of most of 
a successors, have been almost exclusively devoted to 
them 
Of a very different type are the stogms that bring the 
rainfall of the cold season and the earlier spring months 
to Northern India It would be ingorrect to speak of 
these as the storms of the winter monsoon (unless the 
term be understood, in its strictly etymological sense, as 
merely the name for a season of the y ear), for during their 
passage the northerly winds are suspended over a great 
part of India, and, with the rare&t exceptions, they never 
penttrate far into the tropics These storms, if they 
travel, always move from west to east They have the 
usual cyclonic constitution, but the winds have but little 
force , and ıt was not until the preparation of daily weather 
charts for the fist time showed their true nature, that 
this ct was even syspected 
Many of the features of these cold-weather storms are 
very sériking and characterisiic, and, as has been re- 
marked by Mr Eliot in his reports for 1888 and 1889, the 
temperature of Northern India in the cold season is 
chiefly dete: minedeby their numbe: and character Each 
of them 1s preceded W a wave of high temperature, and 
followed by a cold wave, except, indeed—and the exception 
is tnstructive—when the course gf the storm ıs so far 
south @f the Himalayas thag little or no snow falls on the 
mouptains (seë ‘‘ Climates and Weather of India,” p 206), 








7 Krallypp ctt, p 45 Seealso Brugsch, ‘Aeg Zait p’ 1881, p x, sêgge 
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In these cases, which are, hoveyer, exceptional, the celd 
wave gS sometimes evanescent® On,the other hand, as 
Mr hot remarks, “the intensity and Perol {of the cold 
wave] largely depend on the amount of sainfallin Northewh 
India and of the snowfall on the Hinglayan mountain 
regions, and the height to which thg snoW-lne has 
descended” As a rule, therefore, fhe coldgwave follows 
the storm Mr Ehot gives, in his report, a mble of the 
changes of temperature from day to day from January 20, 
to February 7, 1889, which includes two véry clearacteristic 
ulustrations of this phenomenon, and which theréfore we 
extract The figures show the variations*of the observed 
mean temperature of each day from the average of many 
years for the same day The crest of each warm wave 1s 
emphasized by strong type and the trough of each cold 
wave by italics ° P s 
The history of these two storms ıs as féllows, and ıt 
exhibits one or two remarkable and suggestive features, 
which will presently be noticed more particularly The 
first disturbance originated (or made its first appearance 
in India) on January 22 There were two sqparate cenjres 
and areas of disturbance, ones of which covered the 
Punjab Himalaya and adjacent plains from Sialkote to 
Roorkee This filled up [apparently] on the 23r, after 
giving moderate snow on the hills and hght showers on 
the adjacent plains The other originated in Rajputaya, 
and advanced, on the 23rd and 24th, in an easterly direc- 
tion, across Northein India mto Burma It gave moderate, 
general rain to the North-West Provinces and Central 
India, and hight showers to Behar, Béhgal, aid Assam, 
This first storm was therefore of very*moderate intensity 


The snowfall and rainfall were but slighteand in the * 


Punjab, Berfgal, and Burma insufficient to bring dowp the 
temperature below the normal average bd 

The second disturbance was one of greater intensity, but 
lıke its predecesso: had a double centre Onę part con- 
sisted of a shallow depression, which passed into Sind, 
from Baluchistan on the 28th, advanced through Central 
India, Behar, and Bengal, on the three following days, 
and into Burma on February 1, where ıt slowly filled up 
durmg the next three days The othey part was a deep 
depression, which formgd in the Northern Punjab on the , 
evening ofghe 28th, and during the neat thirty-six hours* 


marched slowly to the south-east along the southern face * 


of the Punjab Himalayas It filled up very rapidly on the 
evening of the 30th, and morning of the 31st of January, 
in the South-Eastern Punjab The double disturbance 
gave a very heavy fall of snow over the whole of the 
Western Himalaya, bringing the snow-line down to 3500 ° 
or 4000 feet, and also general rain to nearly the whole of 
Northern and Central India, Which was greatest in amount 
in the Punjab, the North-West Provinces, and Behar 
As is shon py the table (see nett page), the fall of 
temperatune after this storm was proportionately great, 
amounting to 94° in the Punjab, and to 14° or 15° on the 
mean of the day in Guzerat, Central Indja, and the Cerfiral 
Provinces It continued threee or four days after the 
weather had cleared up, so that the trbugh of the cold 
wave followed the crest of the warm wgve after an interval 
of five or six days, and each occupied three or four days in 
passing from the Punjab to Burma Mr Ehot gives eight 
charts ın illustration ofethese waves, of which we reproduce 
those for Jahuary 30 and 31 and February 1 They 
are projected for the observed temperatures at 8am of 
those days, and show, not the temperatures, themselves, 
but the amounts by which these eleviate in excess or 
defect from the averages of many years at the same hour 
The isabnormals of deficient temperature are represented ° 
by broken, tifose of excessive temperature by continuous * 
ines 

Mr Eliot remarks that in the warm waves the gredtest 
excess 1s generally exhibited by the night temperatures , 
and in a table which he gives of tne deviations of the 
daily maxima and minima from their respective normal 
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9 A £ 5 values, it appears th thoge of the latter are from one and 
a ay Oy a half times to nearly twice as great as those of the former. 
On the otfter hand, in the cold wave? which follow the 
an N & storm, the day tempefatures frequently show a greater 
MS eae FP relative depression than those of the night-*imegindicaging 
therefore that the megane radiation under a clear sky is 
aon Ss & far from being the only gooling agancy opers#re==aap 
ns & 6 Notwithstanding this’ latter feature, the @ld waves 
' + often bring about an inversion of the normal tem- 
x ABZ perature relations betwgen the hil and the plains, and 
Cie Ite G that in a very remarkabée degree. This was observed on 
i M < no less than eleven nigħts in January 1889 ; and a very 
| interesting paper on the subject was contributed by*Mr. 
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> Temperature isabnormals of twenty-four hours preceging ,sae 
Eliot to vol. lix., Part ii., of the Journal of the Asiatic 
rx Society of Bengal. On one occasion, the’ figures of 
eer which are given, not only was the minimum night 
£ es temperature of the hill stations (at elevations between 
e é | 6000 and 8o00 feet) from §S to 1@ higher than on the 
as adjacent plains, but actually higher than anywhere on 
3: the Indo-Gangetic plain except only the coast districts of 
Ss = . Bengal. 
> ES Before noticing the barom@ric features ef these'storms, 
5 pog 3 ; let us see what is the probable explanation of their st@king 
Z Om @ 


Å vicissitudesof temperaturę, Theweather chi irts andegports 
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show that for a day or two previousl#to the appearance of ; down the night temperature W. yhe plaire sometimes aS 


the“stoyn-centre in North-Western India light seutherly 
or easterly winds® prevail over Northern Inda, accom- 
panied with increasing but not defise cloud, and a steady 
riseof vapour ¢ension, which,.as Mr. Eliat points out, is 
only in: part explainell by the i of temperature. 
mawermion of gthe cloud is well marked and 
characterietic, “An examinatioh of a large number of 
these ‘storms shows that they invariably give light cloud 
to the south-east of gieir tracks, moderate cloud to the 
east, and overcast skies to the nigth. In fact the largest 
development of cloud usually oceurs in the northern and 
nortfireastern portion of the depression, and at a con- 
siderable ‘distance to the north of the depression, as 
indicated ‘by the isobars, ... and usually in the hill 
districts, and adjacent plain districts of Northern India. 
Hence*the cloud distribution appears to indicate that the 
ascensional motion accompanying these storms com- 
mences to the south, and proceeds slowly in the eastern 
quadrant, and is completed in: the northern quadrant. 
The cloud thins off rapidly in the north-west quadrant, 
and in the west and south-west portions of the depression 
the skies are clear.” These observations are very 
important; they show. that- the damp, warm air of 
southerly origin is absolutely ‘restricted to the eagtern 
side of the depression, for it is, so to speak, hall-marked 
by its freight of vapour, and this manifests its presence, 
and also indicates the region of its ascent and withdrawal 
: from the earth’s surface, by forming a thick cloud canopy, 
onthe north and north-east chiefly. This too, of course, 
is the region of heaviest rain and snow fall. 

The wave of: warmth that precedes the depression is 
thus clearly explained by the unseasonable replacement 
of northerly by southerly winds; and ‘since the warmth 
depends not only on the derived temperature of the air, 
but also, and in a very great measure, on the check given 
to nocturnal radiation by cloud and vapour, while it is 
not dense enough greatly to obstruct the solar rays, it is 
sufficiently, obvious why the night temperatures should 
show a greater excess than ‘those of the day-time. 

For the geduction of the-temperature in the cold wave 
that follows the depression, thrée distinct causes may be 
assigned : viz. the contact of a snow surface down to low 
levels on the Himalaya and Afghan mountains, from 
which are drawn the north-west winds of the wé@stern 
half of the sterm; the evaporation of the rain that. has 
fallen on the plains, and is‘rapidly taken up by the very 
dry air that has descended from the mountains ; and 
lastly, the increased nocturnal radiation in this dry 
atmosphere. under a cloudless sky. Of these it would 
seem that the first and second:ate the most influential. 
This seems to be indicated by the fact? already quoted— 
that the intensity of the cold largely depends on the 
rain and snow fall, and the level to which the latter 
descends,! alsò that when the stormi centre lies so far 
south of the mountains that little or no. snow is precipi- 
tate@ on them, the cold wave does not always follow, It 
is further supported by the fact noticed by Mr Eliot, that 
the relative depression of the day temperature in the 
cold wave is frequently greater than that of the night 
hours. This effegt of the snow is the more remarkable, 
wheneve consider that, in descending to the level of the 
Indo-Gangetic plain, the air must, of course, be dyna- 
mically, heated about $}° for each thousand feet of 
descent... Nearly all this heat must have been expended 
in melting the snow, since the air arrives at the level of 

“the plains: dry and cold; so much so, indeed, that the 
further. cooling. it” ugdergoes, in consequence of the 
evaporation ofthe rainfall and nocturnal radiation, brings 
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much ae 13° below that of mountain ridges atego00 feet. 

It remains to notice the barometric features of these, 
storms, for, if less striking than the vidissitudes of tem® 
perature that accompany them, ‘they affor@matte,of much 
interest, and suggest questions of agwida@r bearing than 
such as have reference merely to the ‘local ciftumstances 
of the sub-tropical zone. The barometric depfession of 
these winter storms is.as a rule very small, ad the gradients 
are very low. On the Indian weather charts the isobars 
are laid down for increments of one-twentigth of an inch ; * 
but it is seldom that the storm vortex, when launched on 
the plains of India, is encircled by. more than ong or two 
closed isobars, and sometimes its position, can only be 
gathered from the figures in the accqmpanyir table of, 
the reduced barometric readings, or recognjzed*by the 
oblique inflection of the wind arrows. Such was the case 
with both the January storms, noticed above, which 
travelled across India to Burma, and also the Punjab, 
secondary depression of January 22, 
which formed in the Punjab on January 38, and whicheis 
described as a stationary storm, w&s of a much more pro- 
nounced character, and for three days determined the 
leading features of the distribution of pressure all over 
North-Western India, the isobars being. only slightly 
modified by the travelling depression further south. Of 
a similar type was the storm at the end of January 1883, 


of which illustrations are given in the report: qn the. 


meteorology of India for that year. Thig too appears to: 


, 


1889. But that 


. 


* 


a 


+ 


have lingered in the angle of the Punjab inclosed by the è. 


Himalaya and the Afghan mountains, and the: question 


forces itself ypon us, whether there is not sofiething in | 


the physical features of this part of thé country that 
favours ¢he development of such vortices, and detains 
them while the feebler and shallower. depressious: that 
form part of the same general disturbance, puue their 
«course eastward across the plains: Mr. Elot remarks 
on the effect of the Himalaya in causing a forced ascent 
of the southerly vapour-bearing winds, thus localizing the 
maximum precipitation on the north and north-east of the 
depression ; and it is possible also that the angle at which 
the mountain chains meet on the north of the Punjab, 
inclosing the plain of that province, may not ‘be without 
its influence in favouring the development.and detention 
of the vortex. : 

It is still very obscure what are the general causes that 
determine the appearance of theses storms in’ India. At- 
one time it seemed to me probable that their origin was 
to be sought for in the local conditions of India itself, and 
even now | see no reason to question that, as distinct 
vortices, very many, perhaps Most, of them originate on 
the plains gf India; especially in. such cases as the 
succession of størms in the earlier paft of January 1883, of. 
which a bri@f description was given in the “ Climates and 
Weather of India.” Mr. Elipf, too, seems toholda similar 
view, sinc® he speaks sometimes. of. stoms “ forming” tn 
Rajputana, &c., sometimes. merely as “ firstappearing”, in 

ind, Rajputana, or the Punjab. ñ 
instances there is evidence that the Appearance i 
storm on the plains of the north-western front 
preceded by stormy weather in AfgHanistan, 
that the disturbance had reached India from th 
or Baluchistan; and Mr, Eliot distinctlyidentifie 
that appeared in the Punjab.on January 9, 188 
that had been experienced at Bushiré at the dead 
Persian Gulf, on the 7th and 8thi $on 

In this matter, we ‘must. distinguish betwee: e: 
barometric deptession, which appears like the trough of | 
a great atmospheric wave of very geat extent both in 
longitude and latitude, sweeping across the country from, 
the westward, and the vortex, or in some cases vortifes, 
which are, as a rule, merely local and subordinate features 
of the former. 












But ih some of these — 
f the: 


. No doubt, it isthe passage of one of these _ 
troughs that in all cases determines the formation ef the 
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PEMA MERRIES A ODES RSS . 





except whol thg advent of a vortex canbe | 
cêg eto the highlands of the western frontgr, | 
by likely tMat its devglopment and duration are 

¢ influeficed by the local conditions of the 
ich Ws have been already noticed in the | 
hern Runjab; and its intensity would | 
dependent on the amount of snow and. 
tated as 6 
ig. been said above, the general resem- 
iter storms of Northern India to those 
will be sufficiently obvious. In their 
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luged in our European storms,in those that | 
w dealing with ar 

n; and they seem calculated to throw not a little 
the still vexed question of storm generation, and 
ps to reconcile some of the very conflicting views 
-vail*on this subject. As Mr. Lewis Morris 
ld Greek myth®— 





TAGNETIC STORM OF FEBRUARY 
Lr ly 1892. 
eperintendent of the U.S. Naval Observatory 
sends us the fojowing records of the magnetic storm ® 
ary 13" | 
e records of 





g this unusually severe magnetic | 
of especial interest as occurring at the same ! 
fine Mibplays of auroræ and the appearance of | 
up of sun-spots. e 


_ bya 
-its usual strength, with rapid changes. 
the storm was 2) per cent. ofits mean strength, - The 


. : * 
+ 
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“ These fair tales which we know É beaktiful 
Show only finer thfn oug lives to-day. ae 
Becalise their voice was clearer and they found. bd 
A sacref bard to sing them’— ° 


so may ‘ve say of these manifestations of aérial action in. 
India. The. phendémena are- similar jn king to +those, 
that pass before our owu eyes,@but they stand out, 
accentuated by the circumstances wb the ciintate” 

country, with a clearness and prerogative emphas® that 
we may seek for in vain in the confused and kajeido- 
scopic weather phases of ghese lati@ides. We read. 
their meaning almost at $ glance, as we gather that 
of a printed page, and have not laboriously to. pick 
out and piece together the obscure facts that expréss itd 


as with painful effort we might decipher the faded and 


half-concealed charactess of a monkish palimpsest. And by 
good fortune, we have at the head of the Indian Meteayo- 
logical Department an. accomplished mathematician and 
physicist, who appreciates to the full the rich opportuni» 


ties of his charge, and who knows how ‘to marshal. and 


interpret his facts as well as.record them.. 


Henry F. BLANFORD 


“ Thegfirst increase in the horizontal force was followed 
rapid decrease; the force falling to much less than 
‘Its change during 


vertical force decreased so. much: that the- sensitive 


_ balanced magnet used to record it wag upset at 8 p.m. of 


the 13th, and its further record lost, 

“ The aurorm were seen at Washington at about y awm, 
and 7.30 p-m. of the 13th, the latter time being marked by 
an unusually disturbed condition of the magnets.” 
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i “ The magneticstormeommencedsuddenly at 12.40 a.m. 

o sth meridian time), February 13, with a movement of 
‘the north endgf the dtclination magnet to the westward, 

and a rapid increase iw the horizontal and decrease in the 

vertical components of the earth's magnetic force. 

The north end of the declination magnet remained to 
e westward of its ngrmal position until 10,36a.m., when 
itcressed tothe eastward, all the time oscillating violently, 
and Md not return to the normal until 8 p.m. of the 13th 
after owhich it kept oscillating on each side of its mea 
_ position untilthe end of the storm. It registered a change 
cof diregion of 14°. $ 
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WILLIAM DITTMAR, © © 


LL who take an interest in the progress of chemistry ‘ 


will regret the death of William Dittmar; å smaller 
circle feel that they have lost an invaluable friend, Born 
at Umstadt, near Darmstadt, April 15,1833, he was the 
second son of Fritz Dittmar, then A@sessor at Umstadt, 
afterwards Landrichter at Ulrichstein, in Ober-Hessen, 
where he took a partgin the movements of 1848 dig 
pleasing, to the Hessian Goverpment, who. removed him 


from office, allowing him to retire on a pension, At the 
age of sixteen, therefore, William became a residenfin 
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Darmstadt, where his fath@r spent his enforced leisure. 
ə He was apprenticed to the® Hof-Apotheker ia Darmstadt, 
antl in due time passed his “ Gehiilfe Examen” with dis- 
tinction, 


eas Géhiilfe to Miblgausen il 
o 


But the attraction of pure chemistry prevailed, and in 
1857 *he went ty Heidelberg. Bunsen soon saw what 
kind of student he had got,@nd appointed him assistant 
inthe laboratory. There hamet Sir Henry Roscoe, who 
gavited him to Manchester as his private assistant. On 
Roscoe’s appointment as Professor of Chemistry in the 
Owens College, Dittmar went with hinPas assistant. In 
1861 he became chief assistant ín the Edinburgh Uni- 
versity Chemical Laboratory under Prof. Sir Lyon Play- 
fair. In 186¢ he went to Bonn, where he acted first as 
Privatdocent-and afterwards as Lecturer on Meteorology 
at the Agricultural College at Poppelsdorf. In 1872 he 
declined the Chair of Chemistry in the Polytechnic 
School at Cassel, preferring to return to Edinburgh to his 
old post in the University. Here he remained only a 
few months, accepting in 1873 the Lectureship on 
Practical and Technical Chemistry in the OwengCollege. 
Thence he removed to Glasgow to succeed Prof. Thorpe 
in the Chair of Chemistry in the Andersonian College. 
This office he held till his death, February 9, 1892. He 
died literally in harness. He lectured in the morning, 
but not feeling very well, went home in the middle of the 
day, and after a few hours’ illness died at 11.30, 

He was a Fellow ofthe Royal Society and of the Royal 
Society of Edinburgh. 
burgh conferred on him the degree of Doctor of Laws. 
The Philosophical Society of Glasgow awarded him last 
year the Graham Medal for his investigation into the 
composition of water. . 

Dittmar was a man of great intellectual energy, whic 
always took a practical turn, indeed it is rare to see a 
man so truly scientific in all the operations of his mind 
so free from speculation. Not that his imagination was 
unused? but so prominent before him was the practical 
result.to be obtained, that it gave a character of reality 
to the whole process by which he sought to reach it. 

His most important work was analytical. Mis great 
investigation into the composition of the specimens of 
sea-water collected by ehe Céa//enger Expedition is a 
masterpiece of judgment and skill, important not only for 
its results, but perhaps even more for its methods. 
may mention also his determination*of the atomic weight 
of platinum, bis method for the analysis of chrome iron 
ore, his. examination of the alkaline hydrates and car- 
bonates, and the gravimetric determination of the com- 
position of water. But he did not confine himself to 
analytical work. He published along with Kekulé a 
paper on oxymethylbenzoicegacid, the first aromatic 
algohol acid; and also while at Bonn obtained glutaric 
acid by the reduction of Ritthausen’s glutanic acid. H 
did much excellent work in physical chemistry, We may 
mention the @etermination of the vapour-pressures of 
formate of ethyl and acetate of methyl, his work on the 
diggociation cf Sulphuric acid and on the relation of the 
compositién of acids of constant boiling-point to the 
pressure under which they are distilled. He made the 
construction of the balance a subject of special study, 
and the balances constructed for him by Oertling and by 
Séaudinger are models of convenience and accuracy. 

But Dittmar was greatest as a teacher. Patient and 
careful, he helped Ms. students where they needed help, 
and led them to think and work for themselves. He had 
fo ambition to make his pupils amalyzing machines ; they 
had ¢o understand all thatthey did. Gradually His great 
payer as a teacher came to be appreciated, and latterly 
his Jgboratory was filled with enthusiastic pupils. Thog 
NO. 1169, VOL. 49 
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He had access to aegood collection of hooks on | 
chemistry gnd physics, which he eagerly read. He went | 
Alsace, where he spent | 


ami jalea, and returning Darmstadt passed the | 
“ Staats Examen® fn pharmacy, passing in the first class. | 


In 1887 the University of Edin- | 
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whom he has trained ar@ hjs real Works on anafytical” . 


| 
| 
| chemistry; but others can learn megli of djs method from 
| his admirable treatise on qualitative’analysis.¢ g 

s 4. CB. 
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SERENO WATSOM , 


THE last American mail brought the sad intelligence 
of the death of this indefatigable Qotanist, upo: 
whom, in one sense, the mantle of Asa Gray fell barely 
four years ago. Early in the year hê was seized with a 
bad attack of grippe, and although he rallied and was 
better for a time, he never recovered strength, and finally 





; age. i 
| to bave published no botanical work pfevious to 1873, 
t 

| Assistant to Dr. A. Gray at Harvard. From that date; 
| however, onward until within a few months, of his death, 


succumbed on the oth inst, in the sixtf-sigth year of his 3 
Of his early life we know n8thing, butehe apptars + 


about the period that he was appointed Herbarium e 


he was, next to Gray, the most active writer. on North + 


| American Phanerogams, Mach of. his. work appeared 
| originally in the Proceedings of the American Academy, 
of Arts and Sciences, under the title of “ Corftributions’ 


being the eighteenth. 


These. consist pringipally. of * 


l 
| to American Botany,” numbered consecutively, the Jast . 
| 
i 


monographs of North American genera and descriptions 
| of novelties. He was also the principal author cof 
lethe “ Botany of California,” the last volume of which 
appeared in 1880; and since th® death? of Dr. 

Gray, -he in conjunction with @Prof. J. M. Coulter. 
| has edited the sixth edition of the deceased. author's 


porary American botanists, because Watson gid not in- 
| troduce the changes in nomenclature conggquent on a 
| strict and unqualified observance of the law of priority” 


of his former master, and enjoyed the sympathies of 





easier to make these changes in bpoks than to carry 
them into practice. 
work in hand, for he*had undertaken the continuation of 
Gray’s *Synoptical Flora of North America.” .How fat 


valuable *“ Manual of the Northermelnited States.” N 
This, work has been considerably decried b® contem- =t 


l But in this conservatism he doubtless followed the wishes ee 
those whose experience teaches them that it is much , 


Watson had a still more important * 


this is advanced we do not know, but it is not probable + 


that it will see the light on the same lines as the pub- 
lished volumes, or as he would pave continued it. Un- 
fortunately, an exceedingly useful work, commenced 


vard, was never completed. We allude to his “ Biblio- 


graphical Index to North American Botafy,” which was 


only carried to the end of the Polypetali.. ‘Toa great 
extent, Gray’s “ Synoptical Flora # takes its place, so {gr 


as the Ggm8petala are concerned ; but it is difficult to 

find one’s way in the remaining groups. Though Sereno 

Watsom was of a retiring disposition, and did not Belong 
| to the teaching body, nor take a pfominent part in. the 
| gatherings of scientific men, yet the toss of him will bë. 
| widely felt and deplored. 


| 

| 

i 

on , 

| during the early part of Watson’s engagement at, Hat- 
| 

| 

| 

| 

| 


. 
i. 








NOTES. 


Ir seems almost incredible that the Treasury Should think’ of 
stopping the publication of the Arw Builetin simply because it 


does not quite pay its own expenses. ‘The periodical, as. our 


. 


and the industrial point of view, and, iP ihe Treasury persists in 
the design attributed to it, something ought soon to be stid on 





has argued strongly against the proposed step, and the view it 
has expressed will be shared by all who are capable ofeforming 


He was elected a Foreign. 

Member of the Linnean Society of Rondon in 1890, but he. 

was not a man who craved after hoMours and distinctions...” 
a 


. 


readers know, is one of high, value, both fromthe scientif. 


fhe subject in Parliament by the scientific members, The imes o: 
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> an intelligent opinion, on ethe subject It cannot be expected 
that a very large number, of cofes of the Bulenn will be sold, 
asit 1s really mére usedfll to our colonial Governments thdh to 


indi#idudls either Here er in the colonies 
e e 


THE Coundll of thy Royal Society of New South Wales has 
awarded to Mr ẹW T uselton-Dyer the Clarke Memoutal 
Medal, ın reco€nition of his distinguished services ın the cause 
of botanical science, and especially on account of his labours in 
connection,witf the development and organization of the Bota- 
nical Departments fer the Colonies and India, at the Royal 
Gardens, Kew The medal has been forwarded with a letter, 
dated” December 23, 1891, ın which Mr W H Warren, the 


e, Honorary Secetasy, says —‘“The Council fully appreciates 


° 


the*beneficig! effects wlaich this colony (ın common with the 
other British posgessions) has already derived and will continue 
* to derive from the foresight and scientific zeal you have displayed 
in the building up of the Colomal Departments of your institu 
tion, the Council 1s also aware of the assistance which the 
i Deparment under your direction has given to institutions in 
Sydney, and is not unmindful Of the fact that the first collections 
obtained gy the Sydney Technological Museum were receivec 
from the Museum of the Royal Gardens, Kew The Council 
trusts that you will therefore accept the medal, as a token on 
the part of’ this Society of the appreciation in which your work 
îs held m Australia” Mr Warners letter, with Mr Thiselton- 
Dyer’s anSwer, is published ım the new number of the Keg 
Bylletin In a prefatory note the Director of the Royal 
+ Gardens explains that uf publishing the correspondence he feels 
“he 1s only pufting on record a mark of apmeciation as hand- 


‘ e 
o*” some as itgis spontaneous, on the part of one of the’ most dis- 


tinguished of the colonies of the Crown, of the usefulmess of 
the officia? work which the Kew establishment could alone 
accomplish with the continuous and loyal assistance of every 


« membe: of its staff” is 
a 


STUDENIS of archæology will be glad to hear that Mı F C 
Penrose has gone to Greece to carry on his investigation of the 
dates of Greek temples as derived from their orientation He 
hepes to determine the ouentation of many foundations not 
included im the list given in his recent pape: on the subjec 

* He will also verify, as far as possible, the approximate results at 
which he has already arrived 


On March 28 many educational institutions in Austria and 
Germany will celebrate the three hundredth anniversary of the 
buth of Johann, Amps Comenius, one of the most illustrious of 
pedagogues ' The Austrian Government, howeve:, has for- 
bidden the proposed celebration ın Bohemia Comenms was 
Bp birth a Moravian He anticipated many ofgthe best ıdeas 
of om own time on education, and by his numerd&s wiitings 
and hs great personal influence paosluced a profound lypiession 
on his contemporanes™ Charles I imvited hım to England to 
improve the o1ganization of English schools, but the outbreak 
of the Civil War madeat impossible for him to give effect to his 
ideas 1n this country 


PROF GRIESBACH lately forwarded to, Wienna various fossils 
which he had collected during his geological explorations in the 
Central Himalayas on Behalf of the Government ofIndia They 
resemble so clogely fossil found in corresponding Alpine strata, 
that they have eacited mftch interest, and the Royal Impenal 
Academy of Science, Vienna, has determined, with the co- 

*eoperation of the Indian Government, to send’ en exploring 
party to the Central Hamalayas" to compare their geological 
features with those of the Eastern Alps The leader of tne 
party will be Dr Carl Diener, lecturer on geology at the Une 
veisity of Vienna Dr Diener is President of the Vienna Alpine 
Club, and is well known as the author of a work oh the geo- 
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y- , 
e 
logical structure of the Western, Alps @ie val start for Brin- 


dis: on April 10, takmg “vith hım two Tyrol gudes The 
e 


expedition will jast six months . ‘ e 


TuHE*anaiversary meeting*of the Chemical Society will be 

held on March 30 ab4 p m e . 

. ° 

DR GEORGE Buonanan FRS , who has long keen known 

as one of tne highest authorities on sanit&x¥ science, 1s goott to 

erisgn the post of medical officer to the Local Government Board 
. 


THE fol owing are some of {hose who hafe consented to serve 
on the jury for the Crystal Palace Electrical Exhibition —Prof 
W Grylls Adams, Prof W E Ayrton, Mr Shelford Bidwe, 
Piof W Crookes, Major-General Festing, Prof George Forbes, 
Captain Sx Douglas Galfon, Dr J H Gladstone, Prof D E 
Hughes, Mr W H Preece, Prof Silvanus Thompson 


ON Morday evening Mr Kimber asked the Chancellor ot 
the Exchequer why the British Government had not concurred 
with the other European Governments in joining the Inter- 
national Ceodetic Bureau of Vienna In reply, Mr Goschen 
said the question of joming the ieconstituted International 
Geodetic Bureau was raised just five years ago, the condition 
bemg ay <nnual contribution of 2250f a year for ten years, 
besides ths expense of sending delegates to attend the meetmgs 
of the Bu-eau ‘‘ Our experience of the International Metric 
Bineau at that tıme,” Mr Goschen continued, ‘‘showed that 
the expenaiture upon such undertakings tends to increase out of 
proportior to then actual utility, and it was considered that the 
practical advantages of joining the Geodetic Bureau were not 
| suficient to justify the guaranteeing of the sum named So fat 
as I am aware, the question has not been mooted since ” 


THE fist annual meeting of the North-West of England 
Boulder Committee was held at the Technical School, Stock- 
pert, on “he roth mst The year’s work has been eminently 
practical znd useful The Committee, ın addition to contributing 
a very larze portion of the Report of the Erratic Block Commit- 
tee of the British Association presented at Cardiff, have read 
and disctssed more than forty papers and reports®at their 
monthly <neetings, these they now propose to print inde- 
pendent}. Maps on the one-inch and six-inch scale have been 
acquired, partly by purchase and partly by presentation, includ - 
ing a valuable set from Sır A Geikje, F R S , Director-Genei al 
of the Geological Survey On these good progress has been 
made, by a distinctive system of symbols, in showing the position 
ard origin of the boudders over a large mea A thoroughly 
practical “Duft Primer” has been drawn up by the Secre- 
tary and. approved Wy the Council of the Committee fou 
the inst-uction of onseivers, and has circulated beyond 
the limit. of the Committee Boulder-forming rocks have 
bean colected in England and Scotland, for réferetice pur- 
poses, ani the nucleus of a Glacial Drift brary formed The 
Annual Eeport shows a large increase of members outside she 

*origimal district of obseivation, and it was therefore decided 
that henceforth the title should be altered to & The Glacialists’ 
Association,” and that the rules be altered so as to include the 
whole of *‘the British Isles” The Presiden®, Mr De Rance, 
and the Sec:etary, Mr Percy Kendall, were re-dlected, “and 
the follo sing Vice Presidents were elected Vice-Chancellor 
Sar Henzy Bnstowe, Mr Brockbank, Mr Gray, Ald&rman 
Kay, anc Dr Ricketts, and a Council of fifteen 


e 
AmMons3 the contents of the new numbey of the Hew Bulletin 
1s an interes‘ing account of the Spanish Boom as a fibre plant 

Some time ago a Frenchscientific journal printed a notice respect- 
ing the use of the fibre of Se Spanish Broom among the peasants 
in the ne.ghbourhood of Lodéve, afd in the remoteshamlets‘n the 


mountains of Languedoc An effort was made to secure sp€ci- 
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mens of the filfre, afl of artigles produced from ıt, for the col- 
Jections in the Museums of Kconofhic Botany at Kew It was 
wi the utmost difficulty that specimens wege ‘obtamed , but 
ample matenal for arriving at a definite conclusion with regard 
to the origin and character of ‘‘Genista fibre” was at last 
ereceivéd ‘here isenow ın the A Museums a complete set, 
consisyyg, of twigs, fibre in various*stages of preparation, as well 
as Jars and coarse? doths. These were sent by Mr Consul 
Perceval There 1s also a sample of coarse sheeting received 
from M GeoffroygSt Hilaire thiough the English Embassy 
at Paris These fully allustrd€e the fibie industry connected 
with Sarteem (Genista) puncen ‘It is evident,” says the 
Bulleten, ‘that this interestiag rural industry 1s fast dying out 
in France It may be said to exist now owly ın very remote 
hamlets in the Cevennes The inqunies made by Kew were 
therefore only just in time to secure the last specimens of cloth 
made in the Jaborious fashion before the days of rapid cow- 
munication and the imtroduction of cheap cotton and other 
goods ” 


ONE of the most interesting of recent additions to the 
Museums of Economic Botany at Kew has recently been 
received from Sir John Kirk It consists of a large sheet of 
bark cloth prepared by the natives of Uganda from ghe inner 
bark ofa species of Brachystegia, a small genus of trees belong- 
ing to the Cæsalpıneæ sub order of the natural order Legu- 





twelve of these months have betn carefully éxamined, and shows 
no less than 264 depressions in Garious parts of the ocean Of 
th&e, out of 62 which onginated soutlPeof 48°N , only 16 had 
sufficient energy in them to*cross the meridian of Greenwich, 
while oct of 22 which originated fufther® south? only xi 
crossed tke Atlantic, and these were not @l felt aş actual storms 
in this country The practical outcome of taining telegrams 
from America has not been satisfactory, but this failure has 
probably been mainly due to the fact that the reports ‘‘havg 
been neither numerous nor full enough” This atcurately re- 
presents the case at the present time , butewe hope ıt 1s not too 
much to expect that, with our present knowledge of th¢ paths 
taken by depressions with regard to areas of high'pressure, some 
further advance may shortly be made in ‘predicting storms by « 
means of more numerous and fuller*telegraphic ej epoits ‘both 
from outward and homeward bound ships 


THE following are among the lecture anangements at the 
Royal Institution for the period after Easter —Prof T G. 
Bonney, two lectures on “The Sculpturing of Britain—its Later ` 
Stages” (the Tyndall Lectures)? Mr Frederick E Ives, two 
lectures on ‘‘ Photography m the Colours of Natuge”, Prof 
Dewar, four lectures on ‘‘ The Chemistry of Gases”, Prof H. 
Marshall Ward, thee lectures on ‘f Some Modern Discoveries 
in Agricultural and Forest Botany” {illustrated By lantern) 
The Friday evening meetings will be resumed on April 29, 


minose Various details relating to the use of Brachystegia as ewhen a discouise will be given by Dr William ‘Huggins’on 
a source of bark cloth are given in the current number of the | “ The New Starin Aunga”, succeeditfy discottrses will prgb- 


Kew Bulletin The same number contains sections on oil palm 
fibre and the sources of rubber supply 


ANYONE who may desire to devote himself to the study of 
Finnish archeology and folk-lore will find ample material for 
study in the information collected by the late Dr H A Ren- 
holm He was chaplain of the prison, and pastor of the Lutheran 
congregation, at the Fortress of Sveaborg, near Helsingfor’, 
and for many years devoted the whole of his leisure time to the 
amassing and arrangement of facts relating to the life of the 
Finoish people in past times He died in 1883 Only a few 
results df his researches have been published By far the greater 
part of his work is preserved in manuscript in the Historical 
Museum at Helsingfors 
of this indefatigable investigator 1s given in the curient number 
of Globus 


Mr R H Scort delivered a lecture at the Royal United 
Institution on March 18, on a subject of much importance to 
meteorologists in this country, viz ‘‘ Atlantic Weather and tts 
connection with British Weather” He pointed out that less 
than a quaiter of a century ago, before synchronous chaits were 
in vogue, it would have been impossible to have traced a storm 
across Amereca and the Atlantic to our own coasts, but this can 
now be done with considerable certainty The bioad puinciples 
which govern the weather system of the Atlantic were shown on 
two diagiams exhibiting the mean pressure, and the regions o 
greatest disturbance of temperature, on the globe, 1n our winter 
The latter chart showed that, at that season, the relatively 
waimest district, 1s near Iceland, and the baromete: chart 
sh@wed that close to the same region the barometer 1s lowest 
The reasons of these relations, which involve the fist principles 
of medern weather knowledge, were fully explained The more 
northern part of the Atlantic mea interests us the most The 
vehole region from 40° to 70° N ıs constantly visited by cyclonic 
depressions, and 1f ager to throw some light on the origin and 
history of these depressions, and of the storms which they at 
tymes bring with them, various institutions have published daily 
maps of the weather in the Atlanflc 
these maps were published by the Meteorological Office for 
thftteen months, commencing with August 1882 

e° No. 1169, VOL. 45] 
hd ii i e 





An interesting account of the labours T 


The most complete of | * 


ably be given by Captain Abney, Dr B W = Richardson, Mr 
J Wilson Swan, Sir James Crichton Biownt, Mr 


Mond, Próf Dewar, and othe: gentlemen °® e° 


A GooD seam of coal from 7 feet to 8 feet thick has been 
discovered by M: Hughes, of the Indian Geologigal Survey, on 
the banks of the Tenasserim Rivers which 1s navigable to that 
point 
large concession in Mergut to Ah Kw, a wealthy Chinese resi- 
dent of the Straits, to prospect for tn According to the 
Calcutta carrespondent of the 7zames, thif is the first attempt to 
encowage on a large sc@le the mining industry in Mergut . 

hd 


Messrs Crossy Lockwoop AND Co have issued the | 
fourth edition of Mr Primrose McConnell’s ‘* Note-book of 
Agricultural Facts and Figures for Farmers and Farm 
Students ” The author was origihally induced to prepare the 
volume by noticing the great value of Molesworth’s ‘‘ Pocket- 
book of Engineering Formule” to engineers, and of similar 
books to those engaged in wher professtons * It occurred to 


him that a book compiled ın the same style, and devoted to | 


farming mffatters, could not fail to beiseful as a ready meanggof 
reference gor iefreshing the memory The success of the ‘‘ Note- 
bosh” has proved that he was right The progress of agrı- 
cultura? practice and science has been s# rapid that it has been 
necessary for him to 1ewrite the” greater part of the book, and 
nearly twice as much matte: is given 1g the present edition as 
was contained in the earlier issues @ The use of a slightly 
longei page and thinner paper has p@evented the size of the 
volume from being fiych increased . 


Ludwig 
` 


The Government of India has sanctioned the grant ofa ° ' 


THE Agricultual Research Associatwon fot the north eastern ® 


counties of Scotland has issued its agnual report for 1891 It 
includes a valuable paper on “ Root Harr-,” fh which Mi T 
Jamieson presents the results of a laborious investigation he has 
carried on dwing the past thee jeus He also gives sont | 
hints on permanent pasture, and brings togethe: various item$ 
of information which are likely to be of immediate benefit to 
farmers : 


Ir we may judge from its twenty-sixth annual report, the 


The last Americat Society for the Prevention of Cruelty to Apimals 1s 
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edoing much good work, Touring the past year it prosecuted no 
> fever than 17,847 cases, in tle courts Through its efforts 

49,118 disabled A:imalsWvere temporarily suspended from wok 3 
» 34,26 hofses, disabfed past recovery, were humanely destroyed , 

6444 disaBied hérses§were removed from the streets in an 
. ambulance he number pf prosecutions and other official 
* interferences was Arger than in pievious years, but ıt does not 

follow that cruefty 1s more common than ıt was The increase 
» ag due to the > gregter vegilance of the Society’s officers, 


IÑ a paper contributed to the current number of the Journal 
of the Franklin Insutute, Prof Lewis M Haupt argues strongly 
1n favour of the construction of a ship canal between New York 

@, and Philadelphia, connecting the Delaware and Raritan Rivers. 
Such a canal would, he maintained, extend the Erie Canal and 
its benefits to Philedelphia, and open to its manufacturers over 

« 16,000 miles of waterways in the great basin of the Mississipp1 
Tt would reduce the distance by water to New York harbour 
from 240 to about 60 miles, would afford an inside and safe 

e passagesto Easter, Sound, and Hudson River ports, would 

develop a large population along the entire route, and so benefit 
the railroads traversing the district ‘In shout,” says Prof 

Haupt, ‘the effect would be to reduce the rate per mile, as well 

as to shorten the distance between the two greatest centres of 
population ôn the American continent, or, we may say, in the 
world , for nowhere else on the globe is 1t possible by so short 
and inexpefisive a waterway to connect such large populations 


and,so many ald valuaBle interests ’ 
e 


» THE Bethlehem Iron Company, Pennsylvania, 1s to erect at 
whe Chicago Exhilgtion a full-size model of its 125#0n steam 
" hammer, sfd to be the largest in the world Tt will spap the 

main avenuqof Machinery Hall, and will mse to a height of 

go feet Ate the last Paris Exhibition great attention was 

„attracted by a sımılar model shown by the Creusot works, but 
t “vepresentingeonly a 100-ton hammer 


BARON VON MUELLER records, m the Victorzan Naturalist 
fo. February, that, whgle elaborating diagnoses of new Papuan 
plants, he was pleasantly surprised to fiat among the novelties 
ap"Antholoma This genus has hitherto been supposed to be 
restricted to New Caledonia. The Papuan species 1s dedicated 
to Prof van Tieghem The denticulation of the leaves, the 
elongation of the setule of the anthers and the three celled 
ovulary aheady separate 4 Theghenz from A montanum 
Among the novelties are also Oxals (Brophytun) albiflora, 
Sloanea For best, which approaches S quadrivalvis in many | 
respects, but 1s° petaliferons, amd Quentiea Macgregor 18 
„particularly remarkable 


e kd 
A ‘TREATISE on Physical Optics,” by Mi Ææ B Basset, 
~ will be taaued shortly by Messrs Deighton, Bell, and Co 


* THE ice title of Ah. A E i Love’s work (inclided ın 
our hst of forthcoming gcientifie books last week) 1s F Treatise 
, onthe Mathematical Thgory of Elasticity ” 


Messrs NALDER BROS AND Co have issued price lists, 
carefully illustrated, of ther electrical testing,and other scientific 
instruments, and of then ammeters and Woltometerg, resistance 

© frames, &e ° 


Messrs DULU AnD To have issued Part xvn of then 
‘ Catalogue of Zoologica? and Palmontological Books” It 
eqntains lists of works on Mollusca and Molluscoida 


“IN Mi George S Carrs lette» on the terms ® centrifugal 
foice ” and “force of inertia” (NATURE, p 463), 1n the second 

t sentence of the second paragraph, read “fin every case as the 
leaction to the normal component of the cest? petal force” (not 
“ centrifugal”) è 
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AT the meeting of the Belgian Agidemp of Gaicnces 
on March 6, Prof Sprinf announced that the late Prof 
Stas had left,’ in an almost completed condition, a long nå” 
impor-ant memoir describing the reqults of several further 
stochtometrizal investigations It is entitled © Silver,” and will 
forthwith be edited, r prenaj by Dr. Spang, ana published » 
It may be remembered that, 
classical memoir upon the preparation of*absclutely purg sifver 
and the atomic weight of that metal, doubts weie thrown by 
Prof Dumas on the validity of the work onghe ground titat the 
silver employed was not free {gm occluded atmospheric gases 
Moreover, Prof Dumas expressed doubts as to the bearing of 
the work upon the celebrated hypothesis of Prout, according tò 
which the atomic weights of all the other elements are supposed 
to be muluples of that of hydrogen For, if silver possessed 
the atomic weight attributed to it by Prof Stas, the atomic 
weight of oxygen became 15 96 and not the whole number 16, 
and consequently Prout’s hypothesis m its original form would, 
be negatived In order to set these doubts at rest, and to leave 
his work in a perfected condition, Prof Stzs has prepared a 
quantity of silver with such extreme precautions that he has 
succeeded 1a obtaining 1t entirely free from occluded gases, and 
from even the minutest traces of the materials of the vessels 
employed® So perfect ıs the purity of this silver that even when. 
heated to the temperature of the melting-point of iridium not a 
trace of socium can be detected in the spectrum of the vapour 
With this silver he has repeated his former determinations of 
the atomic weight of the metal, and it 1s satisfactory to learn 
that the final number obtained 1s, as Prof Stas himself expected 
it would be, identical with that formerly obtamed Hence, the 
objection of Prof Dumas cannot longer be entertamed, and 
the atomic weight of oxygen would indeed appear to be 15 96 
and aot 16, for the numbeis obtained by Prof Stas agree so 
remarkably that an error of four-hundredths of a umt would 
afparently be out of the question In addition to this ım- 
portant memoir, Piof Stas has also left the data of a series of 
twelve separate determinauons of the stochtometric relation of 
silve” to potassium chloride, the materials fo. which were the 
pure silver just described, and a specimen of potassium chloride, 
also prepared with a care and precaution quite in heeping with 
the rest of the work of the great analyst The results of these 
determinafions are described by Prof Spring a» agreeing ma 
most wonderful manner, and will afford another valuable base to 
which the atomic weights of many other elements may be re- 
ferred Besides these two memoirs, a thira is mentioned by 
Prof Spring, relating togthe spectra of several metals which Prof. 
" Stas has obtained in the purest state in which these metals have 
ever probably been seew The whole of these memons, con- 
sisting of about fifteen hundred pages of manuscript, it 1s 


intended to publish forthwith in three separate treatises 
e 


T4&b additions to the Zoological Society's Gardens during the 
past week include a Ring-necked Pairaheet (Paleo nis tor guatis 

) from India, presented by Mr George H Whitaker, a Grey 
breasted Parrakeel (Bolborhynchus monachus) from Monte Video, 
presented by Miss Mildied Whitaker, a Ré@seate Cockatoo 
(Cacatua ;osecaprlla) from Australia, presented by Mr J > 
Gibbons , a Nutmeg Fruit Pigeon (Carpophaga bicolor) from re 
Torres Strats, presented by Mrs Fitzgeiald, two Pike (Zsoa 
lucris) fram Bntish Fiesh Waters, presented by Mr P, F 
Cogyin , a Mantchunan Crane (Grus viridirostris) from North 
China, deposited à 

— e 
OUR ASTRONOMICAL COLUMN 
Fuzziness OF SOME VARIABLE S1ARS—-Mr Cuthbeit G° 


Peek has, ‘during the last six years, wsed his 5 inch achrongatic 
for the investigation of the light-curves of variable stas pe 
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this month’s *xowWWdye he, describes some observations of 
changes in appearance of a few varmble stars at different epochs 


œ Three variables—-T Casstopefie, R Cassiopeiæ, ail S Herculis— 


hé¥e been frequently observed as (a) remarkably well defined, 
almost planetary, disks* (4) well-defined stars, surrounded by a 
more or legs dense, ruddy atmosphere , ,(¢) large, woolly, ill- 
e defined images, 1esembling a smag bnt bright planetary nebula , 
(d) at minimum, in place of the Waulable, a slight bluish nebu- 
he changes appear to be 1eal, for stars near the 
place® of the variables have been seen clear and sharp when the 
hazingss of the vauables was unmistakable Other stars with 
regard to which Mr Peek hag made similar observations are 
S Cassiopere, R Taun, R Aurgæ, V Cancr, R Urs Majoris, 
S Uisæ Majors, R Camelopardi, R Bootis, S Coronæ, R 
zAquke, and S Cephe! 


ASTRONOMICAL POSSIBILITIES AT CONSIDERABLE ALTI- 
TUDES -——Prof Pickermg, in No 3079 of the Astronomutche 
Nachrichten, 1elates some interesting facts in an arucle on 
“Astronomical Posstbilities at Considerable Altitudes” They 
are gleaned fiom observations made at the Boyden Station of 
the Harvard College Observatory, which 1s situat.d two miles 
fiom the city of Arequipa, Peru, in latitude 16° 24 S, and 
longitude 4h 45m 30s W of Greenwich, and at an altitude 
of 8060 feet above sea-level The air there 1s so clear and 
steady that 6 5 magnitude stars are picked out by the naked eye 
with gieat ease, and, when the moon is not too bnght, the 
eleven Pletads can always be counted The nebula eg Andro- 
meda forms also a very conspicuous object, “appearing laiger 
than the moon,” while, m the 13 inch Clark refractor, ‘the 
whole photographic region of the great Orion nebula, first 
shown ın the Harvard photogiaphs of 1887, 1s clearly visible 
to the eye,” rendeing it the ‘*most splendid object in 
the stellar universe” The steadiness of the atmosphere 
is also very much remarked there, so much so that a scale 
of steadiness has been adopted Some of the brightest stars have 
been noticed to have as many as six complete diffraction ngs 
round them, while around these, when the seeing was denomi- 
nated as ‘perfect,’ twelve rings have been counted *‘ Boiling” 
was also found to be sometimes completely eliminated, for, in 
observing bodies of the solar system with a 13-nch and a powgr 
of 400, ‘it was frequently impossible to detect any wavering of 
the edges of the disk ” 

The conclusion that Prof Pichering comes to with regard to 
the position of future Observatontes 1s that ‘‘ moderate altitude ts 
a mostgdesirable qualification,” while ‘‘for transparent skies 
one must approach the tropics, and for steady seeing one must 
have an extremely dry climate ” 


INCREASE OF THE EARTH'S SHADOW DuURIN@ LUNAR 
ECLIPSES —In a memoir with the title ‘Die Vergrosserung 
des Erdschattens ber Mopdfinsternissen” (Adhandlungen der 
math phys Classe der h Sachsischen Ges d Wissenschaften, 
vol wvu , Lepzig, 1891), Dr Hartmann published the results of 
an investigation into the amount by which the earth’s atmosphere 
increases the diameter of the section of the shadow during a lunar 
echpse An abstiact of the memoir appears in the annual 
report of the Royal Astronomical Society, which has just been 
issued = Since the tıme of Tobias Mayer (1750) the coefficient 
ge has been assumed to represent this inciease, although nothing 
1s known aseto the manner in which this quantity was determined 
Dr Hartmann has reduced all the observations of luna ecifpses 
observed independently by several astronomeis during this cen- 
tary, and has deduced the increase of the diameter of the shadow 
from them ‘The result ofa comprehensive discussion of 2928 
observations of the contact of the shadow with well defined lunar 
formations 1s, that the mcrease of the semi diameter of the 
shadow 1s 48” 62 for mean lunar parallax This corresponds to a 


cifficiente of increase = AT The [result may perhaps be 


changed 2” or3” by a discussion of new observations, but not 
morg, soit seems desirable that the value of jy should be used, 
when required, instead of Mayer's value of yy 

e 





THE NEW STAR IN AURIGA. 


TEE new star 1s iapidly getung more and more difficult of 
7 observation in cons-quence of@its waning light There 1s 
veryelittle change ın its spagtrum, and what change there 1s 1s 
ngr m the difection recorded of Nova Cygni, so ıt seems pretty 
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clear that the new body wag net aehitherto unobserved nebulé 
to begin with ° 

The Asti ononushe Nachrichten, Ne 309, contains (at p 
109) the following communication from «Mr £L Yogel, 
Director of the Astro-physical Observagpry at Potgdam, dated 
February 29 — ° 

“ Although the spectroscopic oseryi; of the Nova m, 
Auriga aie not yet concluded—since the starfvill probably con- 
tmue visible for some time—I consider ıt of ufportance, in the 
interest of the subject, to communicate my observatfons made 
hitherto, and the conclusions drawn therelrom,*even though the 
latter should not in the future be confirmed in all points © 

“ Concerning, first, the direct spectrd&$copic observations, I 
have, on February 20, observed the Nova with a compound 
spectroscope of a dispersion sufficient just to show the nickel 
line between the D lines The hydrogem lines C, F, and Hy,« 
appeared bright Their identificatiog was easy by means-of a 
hydrogen tube in front of the sht These three lines did not 
exactly coincide with the lines of the comparison spectrum, but | 
were displaced considerably towards the red, without, however, 
separating completely from the artificial lines, since they were 
very broad The continuous spectrum appeared faint, owing to 
the comparatively high dispersion , and with certainty only the° 
dark broad F hne was recognizable, situate towards the moe 
refrangible side, distinctly separated from the bright line m the 
spectrum be e 

“ Between C and F, a large number of brighfslines could be 
seen, but most of them were too faint to be fixed with cè- 
tainty Inthe case of two brighter lines near Ff mysélf and 
Mr Frost, who assisted in the observations, succeeded ıh 
making very certain wave length determinations¢ we found 
492 5 ap for the fainter of the two lines, which appeared broad 
and fuzzy on both edges and S01 6 up for the brighter line @he 
limit of error 1s to be taken at about È 3 up, and tt results fiour 
the observation with certainty that the bitghtet Ime 1s 7202 idert- 
tical witht the double line of the air speatrum or with the\, 
brightest line of the nebula, and still less the oth®r with the 
second nebula line From Young’s list of hnes most frequent 
in the chiomosphere, it follows that near F only ghe two groups 
of Ines, Sor 87, 501 59, and 493 44, 492 43, 492 24, 491 92 
frequently appear bright There is no doubt that both lne? on. 
the spectrum of the Nova are chromosphere lines, and this result 
appears to me of great importance, in so far as it 15 made 
probable that the Ime observed in Nova Cygni (1876)—-W L 
500 we + I xyu—which, duimg the giadeal fading of the star, 
alone remained, was agchromosphere line, and not the nebula 
line ° 

s Further, both myself and Mr Frost saw probably the mag- 
nesium lines, certainly the sodium lines bright, as also two lines * 
between 4 and D, one of which probably was the well known 
chromosphere line W L 531 72, also observed in Nova Cygni 
By direct comparison with the hydrocarbon spectrum, the 
brightest band of which nearly coincides with the ġ group, and 
with the sodium flame, 4 and D were identified Mr Frost 
could see a displacement of the D lines tn the star spectrum 
with respect to the comparison spectrum There was no in- 
dication of hydrocarbon bands m the spectrum of the Nova . 

“Up & ibe present eleven mostly’ very good spectrograpènc 
photogiaghs have been taken , they were obtained by means ofa 
small spectrograph connected to tne photographic refractor of 
34 cme aperture The dfsfersion 1s gnly small, but in the . 
small spectrum of 10 mm length, extending from F to H, 
much detail is discernible The ilumtnating power of the 
apparatus ıs so great, in spite of the narrow slit employed, that 
even now an exposure of 40 minutes@s sufficient to obtain an 
image suitable for measurement ‘Te bright hydrogen hnes 
F, Hy, 4, H, and the calcium line Hy, are very broad, and, 
as already announce® the corresponding dark lines of a second 
spectrum are displaced with respect to ghe bright lines towards ¢ 
the violet, and in spite of the breadth of the latter, are almost 
entirely separated There are still some of the hydrogen lines 
in the ultra-violet visible, but they ar@ too faint for any appioxt- 
mately certain observation 

“Tn the last few days the spectrum has changed, inasmuch ag , 
m the broad bright lines Hy@/4, H, and H, (F 1s only traced on 
plates which are over-exposed for the Middle of the photographic 
spectrum), two maxima of intensity are plainly discernible, and, 
eas in each of the corresponding dark lines, a narrow bright line 
has appeared From the measurements, a connection between 
these ang the hydrogen lines appears beyond doubt, and it 1s 

. 


~?* i J 


. 


. ` 
Marcu 24, 1892) 


hee : 3 
not ımprobable that these fineag bi@ghtenings in the broad dark 
Imes indicate ergpnions gf gases from the ipterior of the bgdy 
possessing the contififfous spectrym with the dark absorption 
lines? Sich brghtenings are occasionally seen in the spectra 
of sun-spdts Oh thy supposition, the fine bright lines would 
indicate very marly the middle of the dark lines 

‘The appearagce of twb maxima of intensity in the broad 
bright limes admits of the conclusion that two bodies with 
different motions possess spectra with bright |lmes, and that . 
éherefore the spectrum of tne Nova consists of at least thee 
spegtia superposed, from the measurement of which, 1n connec- 
tion with the comparyon spectra of 8 Aungæ o1 8 Tauri on the 
same plate, the relative motions of the three supposed bodies, 
as well as their motions with respect to the earth, can be deter- 
mined Denoting the body with the dark-line spectrum by a, 





'e the two othersewith biight-lme spectia by 4 and c, measure- 


ments by myself and Scheiner have given the following 
* 


results 


. a ~ $(d +c) = 120 miles,! 


# Piof ,Pickeringecommunicates some valuable infdrmation to 


6-—¢= 7o miles 
. and further with respect to the earth— 
t a=- go miles, é = — 5,¢= + 65 miles 

‘This result 1s still very uncertain, and must be regarded as 
quite prelifhinary, for it is evident that with the small size of the 
spectra the accuracy cannot be pushed very far—a displacement 
of of mm corresponds, for instance, to a motion vf 8 to 12 
miles, accofding to the situauion of the line in the spectrum— 
and that the size of the silver gram m the photographs can 
exert a verp marked influence on the measurements 

“In the photograppic spectrum of the Nova, besides the® 
bread lies mentioned, several more bright and mostly very 
broad lies can be seen, whose wave-lengths I intend to com- 
fhunicate later of ’ 


the same rfimber of the Astronomische Nachrichten with gefer- ' 
ence to the visibility of the Nova: before its discovery by Dr 
Anderson Jn eighteen photographs of this region, which 
were taken by the 8-inch photographic telescopes between 
sth dates November 3, 1885, and November 2, 1891, no 
star in the *Nova’s place was visible, but in those taken from 
December 16, 1891, to January 31, 1891, there was a star of the 
fifth magnitude recorded In another series of plates taken 
with the transit photemeter, no record of the new star up to 
December 1, 1891, was obtained, although x Aurige (mag 
5 Om ) was always visible, bat the plates taken on theynights of 
December 10, 1891, and ending January 20, 1892, indicated , 
clearly the position of the new star 
Careful examination has been made on all the above-mentioned 
plates, and the following extract shows the series of magnitudes 
which have been decuced from the measurements — 

“Tt appears that the star was fainter than the eleventh mag- 
nitude on November 2, 1891, than the sixth magnitude on 
December 1, and tht ıt was mergasing rapidly on December 10 
A graphical construction incicates that ıt had probably attained 


+ the seventh magnitude withm a day or two of December 2, and | 


the sixth magnitude Delember 7 The brightness increased 
rapidly unul December 18, attaming its maximum abowet Decem- 
ber 20, when its magnitude was 44m It then began to 
decrdase slowly, with sight flactuations, until January 2@ when 
it was slightly below the fifth magnitude ” 

From this it will b@ seen that two months’ observations have 
been lost, owing to its late discovery 

° 





g 
ABERRATION? * 


NDER this head may conveniently be considered not only the 
apparent displacement of the stars discovered by Bradley, | 
but other kındręl phenoiflera dependent upon the velocity of | 
hight bearing but a finilewauo to that of the earth in its orbit 
round the sun, and to other astronomical velocities ' 
we The explanation of stellar aberration, as usually given, | 
| 
| 


* + sx about 540 English miley—Tr * . 

2 This paper was wr tten in 1887, when I was occup ed with my article upon 
t WavesTheory’”’ for the ‘Encycopadia Britannica,” and at a ume when 
a more extensive treatment was contemplated than was afterwards found, 
practicable Friends on whom I can rely are of opimon that its publication 
may be useful, and, as I am not able to give it a complete revision I prefer 
to let it stand under 1ts original dute merely warming the readeg that very 
umportvitevork has since been pu lished by Michelson — Fanua y 1892 
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proceeds rather upon the basis of the cofpuseufar than of the 
wave theory „In order to adapt 1$ to the principles of the latter 
theory, Fresnel found it necessary to follew Young m assungng 
that the æther ın any vacuous space cqnnected “vith the earth 
(and thefefore practically in thè armoaphere) 1s undisturbed by 
the earth’s motion of «19 miles per second Consider for simph- 
city the case in which the difection of ghe star is at right angles” 


to that of the earth’s motion, and replace the telescague, which eu 


would be used in practice, by a pair of Perforated sciegis, on 
which the light falls perpendicularly We may further imagine 
the lummous disturbance to consist of a single planeepulse 
When this reaches the anterior ereen, so mùch of it as coincides 
with the momentary position of, the aperture 1s transmitted, and 
the remainder ıs stopped The part transmitted proceeds upon 
its course through the ether independently of the motiorfof the 
screens In orderygtherefore, that the pulse may be tiansmitted 
by the aperture in the pastertor screen, it 1s evident that the 
line joining the centres of the apertures must not be perpen- 
dicular to the screens and to the wave front, as would have been 
necessary ın the case of rest For in consequence of the 
motion of the posterior screen in its own plane the aperture 
will be carried forward during the time of passage of the light 
By the amount of this motion the second aperture must be 
drawn backwards, in order that 1t may be in the place required 
when the light reaches it If the velocity of light be V, and 
that of the earth be v, the line of apertures, giving the apparent 
direction of the star, must be directed forwards through an angle 
equal to%/V More generally, if the angle between the star 
and the point of the heavens towards which the eaith is moving 
be a, there will be an apparent displacement towards the latter 
point, expressed by sina v/V, and independent of the position 
upon the earth’s surface where the observation 1s made The 
iatio v/V 1s about ao$o0 

The aperture in the antero: screen corresponds to the object- 


Í glass of the telescope with which the observation would actually 


be made, and which 1s necessary 1n order to produce agreement 
of phase of the various elementary waves at a moderately distant 
focal pont The introduction of a refracting medium would 
complicate the problem, and 1s not really necessary for our present 
purpose As has been shown (Phelosophecal Magazine, March 
1881, “ On Images formed without Reflection or Refraction ”), 
the only use of an object-glass is to shorten the focal length 
Our imaginary screens may be as far apart as we please, and if 
the distance 1s sufficient, the definition, and consequently the 
accuracy of alignment, 1s as great as could be attained yth the 
most perfect telescope whose aperture ıs equal to that ın the 
anterior screen 

It appears, then, that stellar aberration ın itself need present 
no part@ular difficulty on the wave theory, unless the 
hypothesis of a quiescent wether at the earth’s surface be re- 
garded as such But there are a variety of allied phenomena, 
mostly of a negative kind, which require consideiation before 
any judgment can be formed as to the degree of success with 
which the wave theory meets the demands made upon ıt In 
the first place, the question arises whether terrestrial optical 
phenomena could remain unaffected by the supposed immense 
relatrve motion of our instruments and of the æther, whether 
reflection, diffraction, and refraction, as ordinarily observed by 
us, could be independent of the direction of the rays relatively 
to tye earth’s motion It may be stated at once fhat fo such 
influence has been detectedg even in experiments carefully 
designed with this object in view è 
Another class of experiments, with the results of which theory 
must be harmonized, are those of Fizeau and Michelson upon 
the velocity of light ın ponderable refracting media which have 
a rapid motion (relatively to the instruments and other surround- 
ing bodies) ın the direction of propagation, orein the opposite 
direction These very important researches have proved teat 
m the case of water the velocity of the ponderable medium 3s 
not without effect , but that the inciement or decrement of the 
velocity of propagation 1s very decidedly less than the velocity 
of the water On the othe: hand, the motion of air, even at 
high velocities, has no perceptible influence upon the propagation 
of light through ıt a 

Again, ıt has been found by Aıry,! as the result of an expert- 
ment originally suggested by Boscovich, that the constant of 
stellar aberration is the same, whether determined by means of 
a telescope of the ordinary kind, orgby one of which the tube is 
filled with water Itis clear that, according to Feesnel’s views 
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of the condition of the æther'at tite earth's surface, this agree- 
© ment must involve some partfcular supposition a? to the propa- 
uation of ligh®in moving refracting media ® 
The theory of these Phenomena must evidently turneupon the 
question whether the æther at the eartp’s surface 1s at rest, 
a absolittely, or relatively to the q and this fundamental 
question bas not yet received a cePtain answer The independ- 
ente of Terrestrial @ptical phenomena of the earth’s motion in 
its orbit 1s, of course, moie easily eaplamed upon the latter 
alternative, or rather no explanation is required But ın that 
case the difficulty®1s thrown upon steilar aberration, which 
follows a more simple law thaw we should expect to apply in 
the case of an ther disturbed *by the passage of a body in its 
neighbourhood Prof Stokes has, mdeed, attempted a theory 
on these Imes,? by supposing the etherial potion to be what is 
called in hydiodynamics irrotational In strictness there 1s, 
however, no such motion possible, sAbyect to the condition of 
vanishing absolutely at a great distance, and relatively at the 
earth’s surface, and it does not appear that the objection thus 
arising can be satisfactorily met 
If we start from the experimental facts which have the most 


direct bearmg upon the question under discussion, we are led ' 


to regard Fresnel’s views (doubtless in some generalized form) 
as the more plausible From the results of Fizeau and Michel- 
son ielative to air, we may conclude with tolerable confidence 
that a small mass of ponderable matter, of very low refracting 
power, moving in space, would not appreciably cariyethe ether 
with it The eatension of the argument to a body as large as 
the earth 1s not unnatural, though ıt mvolves certainly an ele- 
ment of hypothesis In like mannes, 1f the globe were of water, 
we should expect the xther to be carned forward, but not to the 
full amount The simple t supposition open to us is that, im any 


kind of ponderable matter, forming part of a complex mass, the | 


zether ıs carried forward with a velocity dependent upon the 
local refracting powe1, but independent of the refracting power 
and velocity of other parts of the mass In the earth’s atmo- 
sphere, where the refracting powei is negligible, the cether 
would be sensibly undisturped 

If we agree to adopt this point of view provisionally, we have 
next to conside: the relation between the velocity of luminaus 
propagation in moving ponderable matter and the refractive 
index The character of this relation was discovered by Fresnel, 
whose argument may be thrown into the following form 

Consider the behaviow of the ether when a plate of ponder- 
able mætter (index = u) 1s carned forward through vacuum with 
selocity v in a direction perpendicular to its plane If D be 
the density of the ether in vacuum, and D, the density in the 
refracting medium, then, according to Fresnel’s viewy as to the 
cause of refraction, D, = wD The ether is thus condensed as 
the plate reaches it, and af we assume that the whole quantity 
of æther 1» invariable, this consideration leads to the law giving 
the velocuy (xv) with which the dense: ether within the plate 
nust be supposed to be carried forward For conceive two 
ideal planes, one in the plate and one ùn the anterior vacuous 
region, to move forward with velocity vy The whole amount of 
gether between the planes must remaim unchanged Now, the 
quantity entering (per unit area and time) is Dz, and the quantity 
leaving 1s D,(v ~ ww) Hence, 

e e am j RA A 

so that the velocity with which the æther in the plate 1s carried 
(rward is v (1 — 77), tending to vamish as u approaches unity 
If V be the velocity of light in vacuum, and V/s the velocity 
the medium at test, then the absolute velocity of light in the 


moving mediune ıs 
V/p ko (t = u’) (1) 


eWhatever may be thought of the means by which it 1s ob- 
tained, 1t“1s not a little remarkable that this formula, and no 
other, 1s consistent with the facts of terrestrial refraction, 1f we 
onc admit that the ether ın the atmosphere 1s at absolute rest It 
1s not probable that the ether, in moving refracting bodies, can 
properly be regarded as itself ın motion , but if we knew more 
about the mattelewe might come to see that the objection 1s 
verbal 1athe1 than r@] Perhaps the following illustration may 
asist the imagination Compare the zther in vacuum to a 
estretched string, the transverse vibrations of which represent 


1 win accusation of crudeness aught fairly be brought against&his phraseo- 
logy but an &ttempt to express the argument in more general language 
\@uld probably fail, and would in any case be tedious 

PY hs «llag , xav , 1846, p 76, xxix, 1846, p 6 
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light If the string 1s loafede the veldtity of propagation of » 


w@ves isdiminished This represents the passage of light through 
stationary refracting mattere If now the lgads be imagined to 


|Marcti 24, 1892 a 


run along the strmg with a velocity nofinsenszble ın compårison ® 


with that of waves, the velocity of the lÆte: is poodified The 
substitution of a membrane for agstring will allow of a still , 
closer parallel It appears that the suggeste@#model would lead ° 
to a somewhat different law of velocity from tha® of Fresnel , but 
in bringing it forward the object 1s merely to show that we need 
not interpret Fresnel’s language too literally © ° 
We will now consider a few examples of the application of 
the law of velocity in a moving medinme; and first to the ex- 
periment of Boscovitch, in which stellar abertation 1s observed 
with a telescope filled with water We have only to suppose 


. 


the space between the two screens of our former explanation to e 


be occupied by water, which is at regt 
In consequence of the movement of the water, tħe wave, after 
traversing the first aperture, 1s carried laterally with the velocity 


relativefy to the scigens ° 


v(t — po), and this is to be subtracted from the actual velocity® , 


v of the aperture m the posterior screen The difference 1s 


~2, 


p?v The ratio of this to the velocity of light in water (V/z) 
gives the angular displacement of the secong aperture necessary” 
to compensate for the motion e thus obtain p7v/ This 


angle, being measured in water, corresponds to v/V ın air, so 
that the result of the motion ıs to make the star appear as if ıt 
were ın advance of its real place by the angle v/V, precisely as 
would have happened had the telescope contained air or vacuum 
instead of water . $ 

We will now calculate the effect of the motion of a plate pew 
pendicular to its own plane upon the retardationeof luminous 
waves moving in the same (or in the opposite) girection The 
velocity of the plate is v, its index is u, and its thickness ys @ 
Denotmg, as before, the velocity of the ether within the plate 
by xv, and supposing, in the first place, that the signs of v amd 


V are thessame, we have, for the absolute velocity of the wave IN 


the plate, . 


V/u + xv 
. 


We have now to expiess the time (4) occupied*by the wave in 
traversing the plate This is not to be found by simply dund- 
ing g by the above wiitten velocity, for during the time z the’ # 
anterior face of the plate (which the wave reaches last) 1s carned 
forward through the distance o Thus, to determine ¢ we have, 


{Ve + xo) t= d +41, 
whence ° 


’ Saee (2): 
d 1+ — tev 

The time, ¢,, which would have been occupied ın traversing the 
same distance (g +v#), had the plate been away, is given by 


. 


Vi,=d+u, r 
so that N 
Vég ai BU, ry . 
a Tt FE- eV (3) 
Thus a 
e o VGH) wt SaN) t 


. d I+ (x iuu 


! Substguting ın this Fresreb’s value of x, viz (1 — 4f $, and x 


neglecting as msensible the square of ofV, we find 


V(t- ta) = (u = (1 + v/V) (5) 


' If we suppose that part of the origina wave traverses the plate, 


and that part passes alongside, (5) giges the relative retardation 
—that 1s, the disjance between the wave fronts which were 
originally ın one plawe It would appear at first sight that this 
result woulfl give us the means of rendering v evident 
retardation, depending upon the sign of v/V, will be altered 
when the direction of the light ıs refersed, and this we have it 
in our power to bring about by sineply turning our apparatus 
thiough 180° A more careful examination will, however, lead 
us to a diffeyent conclusion b 
The mo% obvious way of gxamining the retardation would We 
to use homogeneous light, and, by Producing regular interfer- 
ence of the two portions, to observe the position of the fiinges, 
and any displacement that might result from a shift of the 
apparatus relatively to the dnection of the eaith’s motion But 
if we employ for this purpose a terrestria] flame, e g that of a 
Bunsen’s burner containing sodium, we have to «ake into 
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account the fact that the squice®is itself in motion For it 18 
, evident*that the waves Which pasg if a given time through any 
point towaids which the gource Is moving ave more numerous 
than had the source bet at rest, angi that the wave-lengths are 
» correspondingly shorfene@ If v be the velocity of the source, 
the wave leAyth is*chaeed from Ato a(r ~ v/V) At a point 
behind, from which tke source ıs retreating, the wave length 
tas ACI -+ o/V) We shall have occasion to refer again to this 
principle, name@ after Doppier, as applied by Huggins and 
others to the investigation of the motion of the heavenly bodies 
‘inthe line of sigh © 

Referring now'to (5), we see that, although the adsolute 1e- 
tardation 1s affected byoy, yet that the reta dation as measured 11 
wave-lenoths remams unaffected If, then, there be, ta the 
absence*of v, an,agreement of phase between the two interfering 
beams, the introduction of v will cause no disturbance Conse 

"quently no shifting of the inteiference bands is to be expected 
when the appasatus 1s turnéd so that the direction of propaga 
gation makes in suc@ession all possible angles with that of the 
earth’s motion 

‘The expeiment has been modified by Hoek,! who so 
arranged matters as to elimmate the part of the retardation 
wdependent of v As before, of two parallel beams A and 

» B, one, A, passes through a plate of refracting medium, the 
other, B, through air The beams are then collected by a lens, 
at the principal focus of which ts placed a mirror After reflec 
tion by this mirror, the beams exchange paths, B returning 

“through the plate, and A through air Apart, therefore, fiom a 
possible. effect of the motion, there would be complete com- 
pensation and no final difference of path As to the effect of 
the motion, 1t would appear at first sight that ıt ought to be 
sensible During the first passage, A 1s (on account of v) 
accelerated , on the retufh, B 1s retarded, and thus we might 
expekt, upon the whole, a elative acceleration of A equal to 
(ue I)d 2v/V «But here, again, we have to consider the fact 
that another part of the apparatus, viz the mirror, paitalees in the 

emotion dnghe act $F refiection the ouiginal 1etardation of A is 
incieased by twice the distance through which the mirror retréats 
in the intervalebetween the arrival of the two waves This dis- 
tance is (with swificrent approximation) (g — 1)@ w/V , so that 
the influence of the movemen* of the mirror just compensates 
tthe acceleratiqn of A which would have resulted if the case of 
a fixed mirror On the whole, then, and so Jong as the square 
of v/V may be neglected, no displacement of fringes 1s to be 
expected when the apparatus is turned The fact that no dis- 
placement was observed by Hoek, nor in an analogous experi- 
mefit by Mascart,® proves that if the statiotfary condition of the 
æther in terrestrial vacuous spaces be admitted, we are “driven 
to accept Fresnel’s law of the rate of propagation in moving 
refracting media 

What 1s virtually another form of the same experiment was 
tued by Maxwell,? with like*negative results In this case, 
prisms were used instead of piates, and the effect if existent, 
would have shown itself by a displacement of the image of a 
a spider hne when thg instrument was turned into various 
azimuths : 

On the basis of Fresnel 's views ıt may, infact, be proved generally 
alas far as the first power ofz/V 1s concerned, the eaith’smotion 
would not reveal itself in any phenomenon of terrestfial grefrac- 
tion, diffraction, or ordinary refraction The more important 
special pases weie examined by Freeitel himself, and theede- 
monstration has been completed by Stokes 4 Space will not 
allow of the reproductiop of these investigations here, and this 
1s the less necessary, as the experiment of Hoek, already ex- 
amined, seems to raise thegprincipal question at issue in the 
most direct manner 

Another point remains tobe touched upon ie have hitherto 
neglected dzspe seon, treating u as constant eln stationary dis- 
persing media, u may be regarded indifferently as a fulhction of 
the wave-length or of the heriodic time When, however, the 
medium is in motion, the distriction acquires significance , and 
the ques.ion arises, What value of u are we to understand in 
the principal term V/u of (1)? Mascart points out that the 
entisely negative results of such experiments as those above 
desyribed indicates that, ın sprte of thg difference of waye-length 


» Archies Neerlandazses, t u? p 180 (1868), t 1v p 443 (1869) 
12 Ann dal Ecole Normale,t m (1874) 

3 Phil Trans , 1868, p 532 M 

4 Phil Mag , xxvn p 76 (1845) See also Mascart, Ann de l'École 
Norm ,t 1 (1872), t m (1874), amd Yerdet,  CEuvres,” t w, deuxieme 
partie 
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due to the motion, we must tahe the same Walue "of p as if the 
medium and the source ha@ been at rest, or that u 1s to be 
regarded as aefunction of the pertod sg 2 

Mascart has e&perimented also upon the inffuence of the 
earth’s motion upon double refraction, “with results which are 
entirely negative The theoretical interpretation naist remain 
somewhat ambiguous, so longas we rengan m ignorance of the ® 
mechanical cause of double refraction ~~ 

Reference has already been made to tlte*important epg- 
ments vy Fizeau and by Michelson upon the velocity of light in 
moving media The method in its main features, 1s due to the 
former + and 1s very ingeniously qgntrived for€ts purpose [Light 
issuing from a slit 1s rendered p@allel by a collimating lens, and 
ts then divided into two portions? which traverse tubes contain- 
ing rusning water After passing the tubes, the light fall#upon™ 
a focussing lens anā mirior (as in Hoeks experiment), the effect 
of which 1s to interchange the paths Both rays traverse both 
tubes , and, consequently, “when ultimately brought together, 
they are in a condition to produce interference bands If néw 
the water is allowed to flow through the tubes in opposite direc- 
tions, one ray propagates itself throughout 22/2 the motion of 
the water, and the other agazzs¢ the motion of the water, and 
thus, 1t the motion has any effect upon the velocity of light, a 
shift of the bands ıs to be expected ‘This shift may be doubled 
by reversing the flow of water in the tubes 

Fizeau’s investigation has recently been repeated in an 1mm- 
proved form by Michelson ° 

“Tight grom a source at a falls on a half-silvered surface, d, 
where it divides, one part followmg the path dcdefd g, 
and the other the path dfededg This arrangement has 





(1) 1t permits the use of an extended 
source of light, as a gas fame, (2) 1t allows any distance be- 
, tween the tubes which may be desired , (3) it was tued by a 


the following advantages 


preliminary experiment, by placing an inclined plate of glass at 
a The only effect was ether to alter the width of the fringes, 
or to aiter their inclination , ġut in no case was the centie of the 
centrai white fringe affected ven holding a hghte@ mateh in 
the pah had no effect on this point 

“ The tubes containing the fifid were of brass, 28 mm in- 
ternal diameter , and in the first series of experiments, a little® 
ovgr 3 metres in length, and in the second series a little more 
than 6 metres ” 

Even with the longer tubes and the full veldcity (about 8 
metres pel second) the displacement om 1eversal amounted to 
less than the width of a fringe Nevertheless, faifly concordang 
results were arrived at , and they showed that the frattion (a) 
of the velocity of the water (v) by which the velocity of light is 
altered 1s 434, with a posstble error of + o2 The numeri@al 
value of the theoretical expression 1s 


e=1-p?= 437, 


in very close accordance °. 

“The experiment was also tued with an moving with a 
velocity of 25 metres per secogd The displacement was about e 
sor of a fringe, a quantity smaller than the probable error 

e 
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observation The value calewlated from (1 — p`?) would be 
0036 ” . 
* We have se that, *so far as the first power Sf v/V 1s con- 
cerned, Fresnel’s theory,agrees with all the facts of the case 
The question whether it ts poss'bfe to contrive an expetiment in 
wh che?/V®shall be sensible, has, been eonsidered by Michel- 
son,? who, having drivel at an afifrmative conclusion, proceeded 
to attackethis very difficult experimental problem Tn Michel- 
son's @pparatus interférence is Srought about between two rays, 
coming of couse originally fiom the same source, one of which 
has traversed to apd fro a distance, D, parallel to the earth’s 
motion, and the offer a like distance in the perpendicular dn ec- 
tion The phase of the latter wy ts considered by Michelson to 
„Þe unaffected by the earth’s notion As to the former, it is 
retarded by the amount 


D D 
V y F 


_ aD x 2n* a 
, Vo VO WV W 
or, reckoned in distance at velocity V, 

2D2/V? (6) 


“‘Considering only the velocity of the earth in its orbit, 
the ratio v/V = 1074 approximately, and 2°/V? = 1078 
D = 1200 mm , or, in wave-lengths of yellow light, 2,000,000, 
then ın terms of the same unit, 2D 2°/V? = o4 

“If, therefore, an apparatus 1s so constructed as to permit two 
pencils of hight, which have travelled ove: paths at ght angles 
to each other to interfere, the pencil which has travelled in the 
direction of the earth’s motion, will in reality travel oq of a 
wave length furthe: than ıt would have done were the earth at 
1est 
would not be affected 

‘If now the apparatus be revolved through 90°, so that the 
second pencil 1s brought into tke direction of the earth’s motion, 
its path will be lengthened o4 wave length The total change 
m the position of the interference bands would be 08 of the 
distance between the bands, a quantity easily measurable ” 

In the actual expeiiment, the earth’s velocity was not avail- 
abie to the full extent, and the displacement to be expected on 
this account was reduced to 048, but Michelson considers 
that some addition to it should be made on account of the 
motion of the solar system as a whole The displacement 
actually found was o22, and when the apparatus was em- 
ployed in such azimuths that the rotation should have had no 
effect in any case, 03q These results are very small, and 
M:chelson gives reasons for regarding them as partially system- 
atic errors of experiment He concludes that there ıs no real 
displacement of the bands, and that the hypothesis ofa stationary 
ætner is thus shown to be inconsistent with fact 

It has, however, been gecently pointed out by Lorentz? that 
M.chelson has over-estimated the effect to be expected according 
to Fresnel’s views ‘Lhe ray which travels perpendicularly to 
the earth’s motion ıs not unaffected thereby, but ıs retarded to 
the amount represented by Dzv*/V2* The outstanding rela- 
uve retardation ıs thus only Dw?/V?, instead of the double 
of that quantity Accepting this corfection, we have to expect, 
according to Fresnel’s views, a shift of only 024 of a band in 
Michelson’s experiment 

Under these circumstances Michelson’s results can hardly be 
regarded as weighing heavily,in the scale It 1s mucl to be 
wished that the experiment snould be repeated with such im- 
provements as experience suggests In observations spread 
ove. a year, the effects, 1f any, due to the earth’s motion ineits 
ordit, and to ghat of the solar system through space, would be 
separated 

On the whgle, Fiesnel’s hypothesis of a stationary ether 
@ppears to be at the present t me the more probable, but the 
question must be considered to be an open one Further 
evidence would be most important , but it 1s difficult to see from 
what quarter anything essentially new can be expected It 
might be worth while for astronomers to inquire whether it is 

e really true, as 1s generally assumed, that stellar aberration 1s 
independent of*the position upon the earth’s surface from which 
the observation ıs hade Another question that might, perhaps, 
be submitted with advantage to an experimental examination 1s 


¢ whether the propagation of light in air is affected by the rapid 
e 


° 
. 
 dimerican Journal, xxr®p_ ree (1881) 
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The other pencil, being at right angles to the motion,® 


motion of heavy masses paraflel te, and in tne immediate néigh- ¢ 
bourhood of, the ray e ba 
€f we once admut*the principle that, whatewy the explanation 
oe 
may be, no ordinary! terreserial obseivatiqn 1s affected by the 
earth’s motion, it is easy to give an®accouat of what “must 
happen when the light comes from an @extefnal scurce which 
may have a motion ın the lme of sight  lmagifie, for example, 


| a spectroscopic examination of a soda flame@ituated on a star 


| and vibrating in identical periods vith those of#tenestrial soda 
flames In accordance with Doppler’s pi.nciple, ethe wave- 
lengths are altered by a relative motion uf the ene of sight, and 
, the fact may be rendered evident by a comparison ‘between, the 
| spectra of the star and of the teri«strial flame, held so as to be 
seen in the same direction The simplest case 1s when the flame 
i 18 entirely external to the apparatus, so that both hghts are 
| treated ın precisely the same way It is,evident that, under 
į these circumstances, the difference begween the two cannqt faile 
į to become apparent, and this way of regardimg the matter 
shows also that the apparent disp.acement of the bnght lines in 
| the stellar spectrum is dependent upon the ielative, and note 
l further upon the absolute, motiors of the star and of the earth 
i The mean of observations, equally distributed over the year, 
| would thus give data for determining the rela.ve motion in the. 
| line of sight of the stai and of the solar system 
If the external source be the sun itself, ıt might be thought 
| that the spectra must agree almost perfectly, the egentrigity of 
t the earth’s orbit being so verysmall But th sun 'sa revolving 
| body, and consequently a distinction must be made according, 
, tothe part of the sun from which the light proceedst It 1s 
; found, in fact, that a very sen-ible shift takes place in the pog- 
tion of the dark lines according as the light undey observation 
comes from the advancing or from the retreating hmb Thr 
circumstance has been successful’y employed by Tholon and 
Cornu to distinguish between lines Shaving 2 solar and a tep- 
restrial origin In the latte: case it 1s a matter o? indifference 
from whith part of the sun the light procaegls ©. a 
Ty general optical theory the finiteness of tne velecity of light ' 
1s usually disregarded Velocities at least ten times greater 
than that of the earth m its orbit are, however, kifown to astro- 
nomers , and such must begin to exeretse a s@hsible influence 
upon 1adiation Moreover, in so wide a generalization as the 
theory of exchanges, the neglect of even a smail quantity 1%! 
unsatisfactory Prof Balfour Stewart has discussed the in- 
fluence of the motion of a plate exercising selective absorption, 
upon the equilbiium of radiation wġbin an inclosure He 
argues that a disturgance will ensue, involving a violation, of 
the segond law of thermodynamics, unless compensated by 
some other effect not hitherto recognized It appears, how- 
ever, more piobable that the whole radiation coming from and 
tha ough a plate would not be altered by its motion Whatever 
effect (ın accordance with Dopplez’s law) the mot.on has upon 
the radiation from the plate, a sithilar effect would probably be 
produced upon the absorbing power On this view the only 
result of the motion would be to change the wave-length of the 
rays most powerfully emitted and absotbed, but without dis- 
| turbing the balance required by the theory of exchanges The 
| moving plate would in fact be equrvalent to a stationary one of 
slightly 'digerent quality ° RAYLEIGg, 
I 
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| Mathematical Society, Mareh 10—-Prof Greenhill, 


F RS, President, in the char —he Pre ident and Mr $ 
Roberts, F R S , spoke upon the lo@s the Society had sustained 
by the recent decease of Dr Hurst, F R5, touching more 
especially upon the great services he had rendered to it in the 
early days of its existence —-The folbowing saper was read —e 
The simplest equivalent of a given, optical path, and the obser- 
vations required to determine it, by Dr J Iermor To specify 
an optical path through a heterogefeous mecium hke the atmo- 
sphere, o1 through an arrangement of 1efractng substances like 
an optical ‘instrument, we require the geometrical curve folldyed 
by the fif€ment of light, afid also the characte: of he modifica- 
tion produced on a filament following this path.across the medium 

| 


a 
1 This qualification ıs mserted in order to exclude such an experiment ad 
that of Michelson, just described, in watch an attempt is nade to render 
sensible an effect depending on v? V? 
2 BA Report, 1871 
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This division into filamgnts®of waves, along whose course the 
* eneigy of the radiation is propag@ted, 1s the tjue objective ang- 
lysıs of the light¢ Andes%lso, on Sir W R` Hamilton’s prin- 
ciples,leade to more eompact and cofnprehensive treatment than 
*the ordinaty analysis wto linea. rays It 1s shown that the 
effect of the medium off any filament following the given path 
1s exactly equivalent to@hat of 1 certain pair of thin astigmatic 
‘lenses with a common axis, on a beam passing across them , 
and a method 1s given for constructing these lenses from obser- 
, tations made at the tag eatremities of the actual optical path 
Iis shown, ın cofitinuation, that conjugate pairs of focal ines 
at the two ends of a filament are given by a 2 to 2 correspond- 
ence, whose general refations ale exhibited graphically by the 
aid of a pair of conics, and vailous developments are made in 
this direction There are, ın general, no points which have con- 
epgate foci, but, of æ certain condition hold, there exist two 
transveise planes of points e hich have conjugate planes of focal 
points This occurs only whea the equivalent astigmatic pair 
of lenses have their principal sections parallel, so that the com- 
» ponent refractions in these principal sections are independent of 
each other Itis only in this special case that the emergent 
hlament can be constructed by means of rays, in Moebius’s 
„Danner, by aid of the two conjugate pairs of focal planes If 
a certain other condition 1s algo satisfied, there 1s complete 
symmetry round the axis, except as regards a possible con- 
_stant rotatidh of the filament, and then the optical path 1s 
-equivalent to refraction by a single ordinary thin lens —The 
President communicated a paper, by Prof W Burnside, on 
cases in’ which a hyper-ellrptic integral of the fiist order can 
petexpressed as the sum of two elliptic mtegrals —Mr Tucher 
read « abstracts of the following notes —On the analytical 
theory of the congruencys by Prof Cayley, F R § —On certain 
curva of the fourth order, and the porism of the inscribed and 
circumscribed polygon, by Mr R A Roberts —Notes on dual- 
iste differential transformations, by Mr E B Elliott, F RS 
e peitsal,some time*ago of De Morgan’s paper in thé Cam- 
* bridge Transffctions on the subject of the principle of duality in 
differential equations which bears his name led Mr Elhott 
to notice a shgtt note thereto, m which the author an- 
nounced that after writing hs paper he had found a note 
br Chasles, in which the method had been anticipated Upon 
this, referring*to Chasles’s work (‘‘ Aperçu Historique,” note 
xxx ), he found that Chasles had stated and to a certain extent 
developed a theory on the subject of much wider generality 
It occurred to Mr ElMott tnat some further consideration 
might with advantage be given to ChasM@s’s conclusions and 
their’ extension, and a portion of this paper ıs the ‘result 
Tt had previously occurred to the author that recent theories as 
tô the transformation of differential expressions by interchange 
of dependent and independent variables, and ın particular the 
theory of reciprocants, had a bgaring on the more restricted or 
De Morgan duality, and even more on tts simpler analogue as 
to ofdinary differential equations, which had probably escaped 
notice Another portion of these notes 1s devoted to the elucida- 
uon of this idea *-Prdf M Hille made a few remarks on 
singulaz solutions , and the President spoke on the rectification 
of the Cartesian oval It hagybeen shown by Prof Genogchi, of 
Tum. (Anual dı Matematica, 1864), and by Mr Samuel Roberts 
(Proc LMS m), that the arc of a Cartesian oval fan be 
expressed.as the sum of three elligty arcs Taking a {xed 
oval (1 )'and its conjugate val (u ) in a triconfocal system of 
Cartesiang, then as a variable orthogonal oval traces out by its 
intersection with (1) a c€rtain arc, its conjugate oval traces out 
«on (1 ) another arc, the sim of these arcs can be expressed 
by a single elliptic arc wifile the difference 1s expressible as 
the sum of two elliptic ar® , thus leading to the theorems of 
„Prof Genocchi and Mr S Roberts ae 


Anthropological Institute, March 8 —Edwaid B Tylor, 

è? RS, President, in theôchar —Mr J Allen Brown read a 

paper on the continuity of the Palaeolithic and Neolithic periods 
The deductions of fhe authog are based on the large number of 
flint implements of Paleolithic type which have been discovered 
duriag recent years at Eastbourne, East Dean, Cucleamere, and 
ins@jher combes and dry valleys in England, at East Iẹean, &c , 
they are associated with compact aggregated deposits of flints 
and chalkgubble, evidently due to the erosion of the valleys and 
ombes by underground water, as seen at Birlmg Gap, near 

Eastbourne The valleys of Sussex have been subject to many 
changes during the concluding episodes (bo h glacial ang sub- 


aenal) of the Quaternary pertod, and in many cases the older | 
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d 
forms of flint implements hage b&en covered up and preserved 


by the deposit af loam and chalk rubble regulting from the waste @ 


of the surface of the land Intermixed or assoctated with the 
flint implements of older types are others of transition form, to 
which he desired to see the term “Mesolithic” applied The 


East Dean Valley appeared togcontain flint implements fofming e 


a series ranging from the late Palzolitiflc age to the polished 
stone period of true Neolithic The old muaing-shaftat Cils- 
bury has furnished analogous specimens Similar implefhents 
of the Paleeohthie type have been found in chalk rubble far 
awry from the sea-board, and associated withethe bones of the 
mammoth, tichorine rhinoceros, g*ppopotamus, and other Qua- 
ternary Mammalia, as well as theeremains of various animals of 


species still living, showing that man was present in Soughern “e 


Britain not only in the plateaux and river-drift periods, but also 
continuously into thé so-called Neolithic epoch The author 
alluded to the evidence derived from caves and rock-shelters and 
peat beds, both im this country and in France, which pomted m 
thesame direction A laigeseries of flint implements of Palæo- 
lithic form from East Dean, &c , were exhibited, with specimens 
of corresponding forms from the river-drift , also a series showing 
the evolution of she axe or celt form from the simply chipped 
nodule of the plateaux drift, through the valley drift and transi- 
tional types to the highly finished celts of the Neolithic age, of 
which the forms were continued in the earliest stages of the age 
of copper and bronze Other series were exhibited, showing 1n 
like manneg the evolution of the spear-head and knife, &c 


Zoological Society, March 1 —Dr A Gunther, FRS, 
Vice-President, in the chair —The Secretary read a report on 
he additions that had been made to the Society’s Menagerie 
luring the month of February 1892, and called attention to two 
Short winged Tyrants (Machetornis rixosa) purchased February 
15, being the first examples of thi» bird that have reached the 
Society, and to a female Beatrix Antelope (Oryx beatrix) from 
Arabia, presented by Lieut -Colonel Talbor, February 18 —Mr 
J Giaham Kerr gave a short account of the expedition up the Rio 
Pilcomayo in 1890-91, which he had accompanied as naturalist 
Mr Kerr made remarks on the animals met with on the banks of 
the Pilcomayo, and exhibited a sertes of photographs ilustrating 
the vegetation of the district and its natsve Indian mhabitants 
-Mr G F Hampson read a paper on stridulation im certain 
Lepidoptera, and on the distortion of the hind-wings in the 
males of certain Ommatophorine The author attributed the 
cheking sound described by Darwin as produced by vgriouy 
species of the South American genus of Butterflies, Ange ona, 
and confirmed by Wallace and other observers, to the presence 
of a pair of strong corneous hooks on the thorax, which play on 
a pair of cued hooks with spatulate ends attached to the inner 
margin ofthe fore-wing close to the base, and surrounded by a 
membranous sac which acts as a sounding-board An account 
was given of a similar sound produced by the males of a Burmese 
moth of the family Agaristidze and of a buzzing sound ın an allied 
Australian form, both of which have a patch of ribbed hyaline 
membrane below the costa of the fore-wing The sound was 
attributed to the friction of spines, attached ın the former to the 
first pair of legs, in the lattêr to the second pair, on the ribbed 
membrane A desciiption was then given of the transformation 
of the costal half of the hind-wing in the Noctuid genus Patula 
into a large scent-gland, and of the manner in whiclf this*had 
distor t@d the neuration Thestilygreate: distortion of the neura- 


tion in the alhed genus Argeda was attributed to its once having e 


possessed a similar scent-gland, now become 1udimentary by dıs- 
usA communication wasiead from Piof W N Parker, on 
the retention of functional gills in young Frogs (Rave temporaria), 
which he had succeeded ın pioducing in specimens reared in his 
laboratory Prof Parker described the method @uployed with 
this object, and made remaiks oa the way in which the fore# 
limbs ate protruded —Prof F Jeffrey Bell read a paper entitled 
“ A Contribution to the Classification of Ophiuroids,” to whigh 
were added descriptions of some new and little-known forms of 
this group -Mr M F Woodwaid gave an account of an 


abnormal Earthworm (Lumbricus terrestris) possessing seven ® 


pairs of ovaries situated on the eighth and following somites to 
the fourteenth 


OXFORD 


e University Junior Scienfific Club, March 4 —Mr J 4 
Gadner, of Magdalen College, Presid@nt, in the char —Some 


mivestigations of the action of dry hydrochloric acid gas on dry® 


carbgnates were brought forward, by Mr F R L Wise 


t e é i i 
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Keble College, and Mr R E Hughes, Jesus College The CH, CH Ha cH,, : aa 

© quthors showed thag probdbly perfectly dry lsydrochloric acid | @ CH. CH CH, CH: e CHow o 
gas does not®act on carbonates Experiments were tred with CH, CH CH CH, @H;, e i 
the carbonates of cfictum aad barum —Mr J & Hatton, CH, CH CH, CH, e CH, CH;,° œ š 
HertfordgCollege, read a paper on some investigations, which CH, CH CH CH, ¢ * . $ 

® he had been engaged upon 1 conjunction with Mr James CH, CH CH, CH Ån, 4 
Walkeg, on the motions of the ‘nodal planes in a rotating bell 


Thig work appefred ın a iecent number of the Phuosophical 

Magazine —This paper was followed by an account of the fixa- 

tion of nitrogen by plants, by Mr O V Darbishire, of Balliol 
e 


College r 
Paris 


E Academy of Sciences, March 14 —M d’Abbadie in the 
chair ~The Secretary commented upon the loss sustained by the 
Academy by the death of M Léon lanne -—On conical 
vascular branches, and on the indtfctions to which they lead with 
Aegard to the organization of the vascular blood system, by M 
Ranvier —Researches on samarium, by M Lecoq de Bois- 
‘baudran By passing an electric spark from a large induction 
coil, without condensers, through solutions rich in samarium, 
and viewing the spark spectroscopically, hnes were obtained at 
the wave-lengths 466 2, 462 7, and 459 3, and a wide band 
having a well-defined edge at A 611 2, and fading away to about 
4622 ‘lhe samarium bands undergo very marked variations 
when the position of the spark with respect to the meniscus 
of liquid 1s altered This fact 1s thought to be ofginterest from 
the point of view of the supposed complexity of samarium It 
1s not impossible that there is a relation between the band 
611-622 and the narrow Ime which Prof Crookes observed 
when using mixtures of samarium and yttrium tz vaci, 
and which he attributed to the piesence of a new element 


M Boisbaudran has observed this line, or one very 
near it, with different substances, and finds that us 
position varies sensibly with the nature of the solu- 


tion employed The narrow Ite 1s accompanied with a 
less refrangible and weaker one With lanthanum sulphate 
mixed with a compound of samarium, the wave-length of the 
stronger line was determined as 612 7, and of the weaker 619 6 
Prof Crookes obtained the wave-length 609 —On a 1emagkable 
prominence, by M H Deslandres The prominence was 
observed on the east hmb of the sun on March 3, as the large 
spot group of February was coming round it —-On frictionless 
gearings, by M A  Rateau—On periodic heat maxima 
obstrved in spectra furnished by fimt and crown glass, and 
rock-salt, by M Aymonnet The heat maxima observed are 
separated by equal wave-lengths in the case of each of the 
prisms used, and, for rock salt, the maxima appear to cor- 
respond to the fundamental vibrations of 1, Ah n” sys- 
tems of cubical molecules —On some well defined alloys of 
sodium, by M Joannis By the action of lead, in excess, upon 
sodammonium, a compound having the formula Pb Na, 2NH; 
was obtamed An alloy of lead and potassium, Pb,K, was 
obtained by the action of potass#mmonium, in excess, upon 
lead, an alloy of bismuth and sodium, BiNa,, by treating 
pure bismuth, in excess, with sodammontum, and an alloy of 
antimony and sodium, SbNag, have similarly been produced 
—On the analysis of minerals containing antimony, by M 
Ae Carnot —On the microscopic structure of oolitic iron 
from Lorraine, by M Bleicher From the investigation it 
appears that the ferrugimou€ oolites which have been studied 
consist of a central mineral or oiganic nucleus, single or 
multiple, surrounded by regula: concentric layers of a subsgance 
rich m sliga and organic matter —On the vegetation of the 
vine, by MM L Roos and E Thomas Conclusions are 
given respecting the amounts of sugars present and the acidity 
of various parts of the vine plant at different stages of its 
growfh —Citric acid, by M G Massol The heat of formation, 
im the solid state, of potasstum and sodium citrates 3s greater 
*than that of the corresponding carballylates Tne augmenta- 
tion 1s analogous to that observed when comparing malonic and 
succinic acids with tartronic, tartaric, and malic acids, and ts to 
be attributed to the alcoholic hydroxyl group ~-On some reac- 
tions of the iofferic amido-benzoic acids, by M Oechsner de 
Coninck -—-Calculation of the temperatures of ebullition of com- 
pounds derived from the paraffins by terminal substitution, by 
M G Huinnchs —On the pyfogenous hydrocarbons formedgin 
the compressed gas ifdustry, by M A Brochét The author 
è has isolated and identified the following — 
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—The specific gravity of silk, by M Lé ignon —Glycolysts 
m the blood, by M Maurice Arthus —Afe there inhibitory 
neives?, by M J P Morat —On an anomaly m the great, 
hypoglossal nerve, by M Buffet-Delfhas -*On the ovary and 
the egg of Gous minutus, by M Frédénc Guitel —Note on 
the magnetic perturbations of March t#-13, 1892, by M Th 
Moureaux 
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, NZO8LOSIST ON DISEASE 


Lecons sur Ta Pathologie comparée de PInflammation 
fates à VIpstityt Pasteur en Avril et Mat, 1891 Par 
, Ehe MetSchnikoff, Chef du Service à l'Institut Pas- 
"teur (Paris & Masson, 1892) 


Pap o e METSCHNIKOFF has in this volume given a 
clear accqunt of the genetal basis of his phagocyte 
theory, tracing the esignificance of amceboid cells or 
phagocytes from the Protozoa upwards through various 
* _ groups of animals tothe highe: Vertebrates He adduces 
a vast number of facts, many of them new and now for 
_ the first time published (with many beautiful coloured 
» figurës), others® cited from his own earlier publications 
and from the work of cotemporary observers, to show 
that inflammation ıs essentially a reaction of the phago- 
- cytes contained in animal bodies to the presence of 
injued tassue or intrusive particles—a reaction which 
- consists in active movement to the mjured spot on the 
part of the phagocytes, and the ingulfing and digestioy 
by them of the offending matters 
. ĉ This volume appeats opportunely It will, I ventme to 
*predict, be regarded as epoch-making, establishing on a 
. ” sold basis the*theory of phagocytes, first sketched by 
Metschnikoff about ten years ago, and repe&tedly 
confirmed z and elaborated by his brilliant researches 
Itevill enable the biological world to appreciate the 
+¢ theory at its true value as one of the great generaliza- 
tions of biology, worthy to take rank, after Darwin’s 
+ theory of natural selection, with Virchow’s cellular 
pathology, and Pa&teur’s doctrine of the Bacterial o1igin 
“of fermentations and infective dise&ses 
+ Itas worth noting (and weighing well the lesson con- 
veyed) that the flood of light which the phagocyte 
doctrine thiows upon the nature and processes of 
disease is not due to a*medical man, nor even to one 
of those industrious observers of the physical properties 
of the tissues of the frog and the rabbit, who pursue 
then researches by the aid ef delicate recording diums, 
balances, and pendulums, and have for some unexplained 
” reason at the present Gay been granted the endnopoly of 
the ancient and compiehensive title “ phystolog'st ” 

Just as the penetrating theoræs of Pasteur, the chemist, 
on infective disease, were, opposed by the medical pro- 
fession, who regarded a chemist as an intruder in their 
domain, so the mediégl pathologists and the mote narrow- 
minded devotees of ghe kymographion have, to a large 
extent, opposed, rejected, and attenapted to itdicule, 
Metschnikoff’s doctrine of phagocytes Unfortunately, 
medical education 18 too little based on thorough biologi- 
cal training, and in thistountry the so-called “physiologist,” 
so fai from being a®naturalist, plunges into the diffi- 
gult and not very fruitful task of applying the delicate 

+e apparatus of the experimenta] physicist to tke measure- 


ment of processes oêcurnng in the higher Vertebrata, 
bad 


* Metschnikoffs comprehensive view of the significance of phagocytes 
was first made known to English readers by translations of two of his earher 
papers, almost immediately after therr original publication, in the Quarterly 
Journal of Microscopical Sctnce, 1884 hey were entitled “ Researches 
on the Mitra cellular Digestion of Invertebrates,” and ‘The Ancestral 
History of Inflammation ” 
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without ever attempting to gain a competent knowledge 
of the ultimate structure and vital processes of the series 
of lower animals Had" ow physiologists and patho- 
logists the advantage ofyeven a moderate ifstruttion a 
zoology, comparative anatomy, and embrya}gy, they 
would be making progress towards Adaling with many of 
the problems the solution of whick they in vain seek to 

wrng from the unfortunatg frog and@abbit Certainly, 
it 18 not possible for a Physiologist or pathologist with 
any pretensions toan adequate knowledge of the structure 
and activities of the organs and tissues of lower as 
well as higher afumals to fail to see the great value of the 
generalization which ‘brings together under a common 
term the phenomena of intra-cellular digestion, of ‘em- 
bryonic cell-layers, of inflammation, and of immunity to 
bacterial disease—which “ explains” at once the mesoblast 
of the Echinoderm-larva and the very existence of the 
colourless corpuscles of vertebrate blood The man who 
sneers at “ Metschnikoffism,”—that is, the explanation of 
the phenomena of inflammation and infective diseases in 
Vertebfate animals by a comparative study of these 
phenomena in Protozoa, Sponges, Jelly-fish, Worms, 
Crustaceans, and Mollusks—must be held to be either 
very ignorant or morbidly prejudiced against zoological 
studies 

Ehas Metschnikoff has been known for more than five- 
and-twenty years as the most productive and accurate 
investigator of the embryology of marine Invertebrata, 
such as the Sponges, Medusz, Echinoderms, and Worms 
Tne amount and value of his researches ın this field had 
placed him by general consent in the very first rank, by 
the side of his distinguished fellow-countryman Kowal- 
ewsky, when, ten jeais ago, he was led to direct his 
attention more especially to the study of the activity of 
the ameeboid corpuscles of the blood and tissues of 
certain transparent organisms in resisting infection by 
vegetahle parasites , and thence to other questions of a 
similar nature Lately he has 1etired from the Professor- 
ship of Zoology which he heldeat Odessa, and accepted 
a position giving him the contiol of an admnable labora- 
tory in the Institut Pasteur in Paris 

Metschnikoff commences his book with the statement 
“Tt 1s solely in my quality of zoologist that I have decided 
to deliver these lectures on a subject which belongs to 
the domain of pathology” Just as formerly, in com- 
papative anatomy, account was taken only of Man and 
the Vertebrata, so now, of author says, in medicine up 
to the present time, all the pathological processes whfch 
go on in the lower animals have been left out of con- 
sideration And yet the study of these lower animals, 
which present simple: and more primitive conditions than 
do Man and the Vertebrates, 1s capable of furnishing us 
with the key, as 1t were, of those complicated pathological 
phenomena which are most interesting for medical scsence 
Disease and pathological processes have—he reminds us 
—then evolution, just as Man and the Vertebrates them- 
selves have e’ 

After describing and figuring examples of parasitic 
infection among Infusoya, M Metschnikoff gives detayls 
establishing the impoitant property of “chemuotaxes ”— 
positive and negative—as characteristic of ameoehoid 
grotoplasm, selecting the plasmodium of Mycetoz@a, for 
special study He next digcusses the pa’sage from un | 
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Cellular animals to the Megazoa} and his embryological 
theœy of thes “phagocytella” The reaction of the 
mesodermic phagocytés of sponges to foreign matters 
introduced ento the substance of these animals is de- 
stribed , and, subsequemtly, simifar phenomena in. Coelen- 
terap EchModermagand Worms are cited, and illustrated 
by original drawings It 1s shown that in these Inveite- 
brates the phagocytes attack and mvest, either singly or 
in fused masses, not only ufyrganic particles, but large 
parasites, and also intrusive parasitic Bacteria Thence 
ht pastes to organisms—the Mollusca, Arthropoda, and 
Tunrcata—which have a well-developed blood-system 
He shows that here, too, there areeno special “ vascular ” 
phepomena excited by conditions which in higher Verte- 
brates produce “inflammation,” but solely a “ phagocyte 
reaction” or resistance Numerous cases of infectious 
bacterial and fungal diseases ın Arthropoda ate described, 
and the action of the phagocytes in combating the ın- 
trusive parasites by ingulfing and digesting them 1s 
demonstrated Even when we come to the Vertebrates, 
it 1s shown that, in regions of the median fin of the tad- 
pole of the Axolotl, an inflammation can be excited 
which is purely phagocytic, and in which the blood- 
vessels and their contents take no part 

The peculiarity, however, of inflammatory piocesses 1n 
adult and higher Vertebrata 1s, that the blood-vessels 
come into play The amceboid corpuscles floating in the 
blood by active movement (of a chemotactic nature), 
push their way through the walls of the capillaries (diape- 
desis) ın the region which ts infected or myured, and join 
their forces to those of the tissue phagocytes in investing 
and destroying the injurious particles 

A detailed study of the leucocytes of the blood and 
lymph of Vertebrates follows, which are distinguished as 
(1) lymphocytes, (2) uninuclear, (3) eosinophil, and (4) 
neutrophil or multinuclear leucocytes Metschnikoff 
shows that the two varieties of leucocytes which play the 
chief part in inflammation—viz the uninuclear And the 
neutrophil—are endowed with a marked chemiotactic and 
physiotactic sensibility, are capable of amoeboid move- 
ments, and apt to ingulf and to digest various foreign 
bodies, notably many kinds of living Bacteria In the 
Amphibia he shows that the multinuclear leucocytes can 
transform themselves ito the uninticlear form, and be- 
come fixed cells of the connective tissue In Vertebrates 
generally, uainuclear leucocytes can be transformed into 
epithelioid and giant cells What is true of leucocytes 
isgilso true of other migratory cells 

The ninth, tenth, and eleventh lectures deal with such, 
topics as the endothelium of vessels, the dilatation of 
vessels, chronic inflammations—tubercle being taken asa 
type—serous indammation, bactericidal power of serous 
humotrs amd exudations , and the antitoxic property of 
the serum ? A most important and interesting study of 


° . e 
the phenomena of resistanc® to the tubercle bacillus on 
the part of the giant-cells of the Algertan” Rodent Merz- 
ones Shaw ıs given in some detail * |. s ? 

The last lecture treats of some p®evioug theories of 
inflammation, summarizes the facts wMichyferve to estab- 
lish what Metschnikoff calls the biologiaal theory of . 
inflammation, and repels some attacks recently made on 
it The theory 1s formulated in these worls ,“Inflam-* 
mation must be looked upon in its entirety as a phago- 
cytic reaction of the organism against uritative agents— 

a reaction which sometimes 1s carried out by wandering 


. 


phagocytes only, sometimes with the tissigtance of the .« 


vascular phagocytes o1 with that of the nervous systein” 
The last words refer to the intervention of the vaso-motor 
nervous centres . 

Medicine, says ow author in order to gain her 
assigned objects must make use of knowledge diawn .« 
from all less complicated hyanches of science, and 
amongst others from that biology which studies organisms 
in therr living state and their natural evolution * ° 

The services rendered will be reciprocal General 
biology, he pomts out, can gain great advantage by 
embracing in the sphere of its studies the morbid pheno-* 
mena now relegated tothe pathologist Too often biology 
finds difficulties ın the study of the processes’ of evolutign 
because the phenomena are presented to the observe: in 
an alread accomplished form To observe with clear- 
ness the play of the general law of natural selestibn, we 
must study the less stable phenomena, the less perfected 
organizations—in a word, the phenomena in weeh natural 
selection can be observed every day Now itis preci8ely 
the phenomeria of disease and the reactions connected g 
with ıt—the struggle between the organism and its 
aggressors—which offer the best opportunity for a close 
study of the operation,of natural selection : 

It has been impossible to do justice to this remarkable. 
book in a short review It has the special quality of 
carrying conviction to the reader’s mind by the fact 
that every assertion 18 supported by a number of well- 
chosen observations 01 experiments which are described 
with a lucidity and precision characteristic of a man 
thoroughly famihar with the minutest details of the things 
of which he speaks Itisto be hoped that ıt may have, 
amongst ether consequences, that of silencing certam - 
medical ¢‘ dlucationists,” who deny that zoology is ? 
necessary o1 useful accompaniment of the chemical and 
phystc&l study of living things [gg pages contaifi con- 
vincing proof that medicine ha& gained more real know- 
ledge and practical help from mpdein zoology than 
from the elaborate expe:imeutation@n higher Vertebrates 
which 1s directed by narrow-min@ed ignorance of the 
simpler expressions pf animal organization 

. 
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$ I cannot let pass this opportumity of pointing out an evolutional parallel 
in the history of phagocytes which tends to harmonize to some extent the 
views of those who insist @ the bactericidal and the anti-toxic properties of 
serum, with Metschnikoff's view that the phagocytes are of prime import- 
ance Inthe recent debate at the Pathological Bocay of London, it was 
painted out by several speakers that even 1f,it be admitted thit the serum 
and exudations have, in relation to certaul special cases, these properties 
or ratifer contain substances having these properties—those subst@®nces must 
be derived from the hving cells of the organism, and probably from leuco- 
cyt The parallel to which I refer ıs that of intra-cellular and cavitary 
digestign The alimentary canal of some lower animals 1s lined by phage 

e 


„ XO. 1170, VOL. 45] 





cytes, which individually mgulf sohd particles of food, and digest them by 
means of fermente, acids, &c , formed within the phagocytes À later stage 
of evolution of the digestive system consists in the discharge by these cellse@- 
of the food dissolving substances eldborated by them into the common hquid? 
occupying the cavity which they surround e food dissolving substances 
are no longer found eaclusively in the cells, but in the quid which bathes 
them Yet no one ascribes a sfecza/ power to the gastric juice, or hesitates 
to trace its qualities to the transformed mtra-celluiarly-digesting cells So 
with bactericidal and antt-toxte juices they must be traced (when therr 
existence 1% proved) to the modification of the modus operand: of mtra~ 


1 cellularly-digesting phagocytes e 
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TWO BO KS, OF AFRI AN value of his descriptions of their permanent charac- 
p CANoTRAVEL ¢ teristics HÈ had a remarkable powe: of winning thé? 
Tragels en * Afrim “ering th® Years 1879-83 By Dr confidence and’ respect of the people, and thus had many 


De ee Translated from the German by 
y Kee, ERGS (London Chapman and 
. ea 1891 ) 


My Secqand Journey through Egquatorzal Africa By 
e Hermann van Wi$smann Translated from the German 
by Minna J A Bergmann (London Chatto and 
Windus, 1891) ° 
PaE first of these two books deals with a part of the 
period dyring which tne late Dr Junker carried on 
his Second series of explorations ın Central Afiica On 
his return to St “Petersburg in September 1878, after his 
“first jouney to the Egyptian Sudan, he had no intention 
of paying another visit to that region Nevertheless, 
„within e year he was hard at work preparing for a sumilar 
expedition, and on October gO, 1879, he found himself on 
board the steamer which took him to Alexandria With 
as liftle idss of time as possible he made for Khartum, 
whence he started by the /smaz/za, on January 31, 1880, 
for Meshr¢ Er-Req, on the Bahr el-Ghazal This part 
of the journey was made extremely tedious by the 


. 


“sidd,” or? grass- -bairiers, through which the steamer oi 


to force its Way The vegetation of which “sudd” 
composed grows luxuriantly in back-waters, and bicai 
.. shasses of it arè brought by winds or by flood-waters mto 

” the rivet «These*masses may either drift harmlessly with 
the currents, or coalesce into formidable barriers SOme- 
times they Wecome so compact that a steamer cannot 
penetrate them, and they must be broken up by special 

' ‘apparatus . This is especially the case in the Bahr el-Jebel 
In the Bahr el-Ghazal the barriers are troublesome enough, 
but are not of quite 5o tough a texture. 

At Meshra Er-Req Dr Junker met Gessi Pasha, who 
was at that time Governor of all the fquatorial Provinces 
The two men had a warm regard for one another , and 
after a little delay, due to Gessi’s numerous engagements, 
they made an excursion together to Dem Soliman, the 
most important of the Afab settlements visited by Dr 
Júnker ın the negio lands Here they parted, never to 
see one another again, for Gess: aied about two years 
afterwards at Suez From Dem Soliman Dr Junker 

stravelled in a south-eagterly direction to the tegritory of 
Ndoruma, a native chief, who, although rathee fickle, was 
of considerable service to him In this territory, on the 

. banks Sf the Werra wet Jurfktr established a station 
called „Lacrima, where € he gemained about two months 
He then proceeded southward, crossing the Welle, and 
residing some time wish Prince Mambanga, from whose 
territory he went eastward to Tangasi Before the end 
of 1880 he was back at Lacrima, whigh he had left in 

» charge of his companion, Bohndorff In the course of 
1881 Dr Junker travelled among several different tribes, 
arriving aboutethe end of the year at the domain of 
Prince Bakangat from Hawash station At this point the 
„parratıve stops, to be continued, no doubt, in another 
volume, although on this poms nothing is saad either by 
the translator or by thé publishers 

* So many changes bave taken place since 1881 in the, 
regions visited by Dr Junker that his account of the 
mutual relations of the native tribes ıs now, of course, 


a 





opportunities of forming a trustworthy estimate of their 
intellectual and moral féculties dJpon the whole, the 
impression they produced upon him wag not unfawouraple 
He seems to have been especially pleased with some 
aspects of the character of the Mangbattus, his observa- 
tion of whom enabled him te say that Phe “ tender side” 
of negro feeling had been" called in question unjustly 
The women of this tribe hold a relatively high pogition, 
They are alloweg to take part with the men in public 
gatherings, and some af them were occasionally able to 
act as Dr Junker’s interpreters The Mangbattus have 
a decidedly artistic faculty, which they display most 
effectively in the making of iron weapons ‘They have a 
kind of knife which seemed to Dr Junker “unsurpassed 
for the beauty and originality of its numerous forms”: 
and their spear-heads “present an amazing variety of 
types in the size and shape of the barbs, teeth, and tips’ 
They algp “display surprising technical skill ın the artistic 
treatment of diverse wooden utensils and earthenware 
vessels, which, as in all these negro lands, are turned out 
without the aid of the potter’s wheel” Dr Junker’s 
geographical observations relate to a comparatively 
small area, but thei thoroughness gives them a unique 
place in the literature of African eaploration, and 
naturalists will read with mterest everything he has to 
say about the flora and fauna of the districts he traversed 

Scientifically, Major Wissmann’s book 1s of less ım- 
portance than Dr Junker’s It records his experiences 
dining his second journey through Africa, which was 
undertaken ın 1886, when he was still m the service of 
the King of the Belgians His instructions were to open 
various parts of the interior of the Congo State, tagnvesti- 
gate, and, as far as possible, counteract, the proceedings of 
slave-hunters , and to report on the countries bordering 
the Congo State towards the south-east He made in the 
first instance for the Bashilange country, where he re- 
mained for some time, exploring® the region and settling 
various political aftairs In November he left Luluaburg 
at the head of a caravan consisting of 900 persons, who 
accompanied him eastward to the neighbourhood of 
Nyangwe, on the Upper Congo, whence they were taken 
back to their native country by Lieutenant Le Marinel 
At Nyangwe Major Wissmann was detained by Zefu, 
Tippu Tib’s son, but ultimately he was allowed to depart, 
and 1eached the east coast by Lakes Tanganyika and 
Nyassa, and the River Shire 

The most impoitant parts of the work are those re- 
lating to the outrages committed by the fnfamous slave- 
hunteis , but there are also a good many vajuable passages 
in which the author embodies the results of ethnegraph@al 
study Among other peoples described by him are the 
dwarfs whom he met in the primeval forest They re- 
minded him of portraits he had seen of Bushmen They 
were “ of a brown-yellowish colour, or rathei light yellow, 
with a brown shadowing” Their deme®nour was “timidly 
modest,” and he had to be careful not to touch them, as 
they were always ready w take to then heels An agree- 
able imptession was made by the 1ounded figures, fresh 
complexions, and graceful, easy, quiet movements of she 


out of date, but that does not in any way diminish the | y®ung, but the old “might, hterally be called panefylly 
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ugly ”—a fact which seems to be due to their poor food 
e 


&nd,roving life ` . 

Both books are illustrated, and each 1s supphed with a 
map The map accompanying Dr Junker’s volurfe does 
not indicate his routes, which the reader, therefore, often 
finds some difficulty in tracing 
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PROFESSOR TYNDALL’S LATEST BOOK 
New Fragments " By JohneTyndall, FRS (London 
Longmans, 1892 ) . 
'{ 7E have here a miscellaneous collection dealing 


‘ 


e 50 





with various subjects—scientificatheological, bio- , 


graphic, and autobiographie Some of the papers are 
lectures delivered at the Royal Institution or elsewhere, 
some are magazine articles, and a few have been added 
for the present volume 

The personal recollections of Thomas Carlyle will 
be read with interest, especially the account of his journey 
to Edmburgh and the delivery of his Rectorial address 

The article on Pasteur sketches with keen apprecia- 
tion the remarkable series of investigations which, begin- 
ning with the optical properties of unsymmetric crystals, 
were diverted by circumstances to the life-history of 
microscopic organisms, and the nature of fermentation 

The sketch of the remarkable career of Count Rumford 
derives increased interest from local information gathered 
during a visit to the scenes of Rumford’s boyhood in 
New England 

The lecture on Thomas Young contains a vivid de- 
lineation of his personal qualities, and, besides tracing 
his achievements in physical science, gives a very cleay 
and intelligible account of the methods by which he 
succeeded in deciphering the Egyptian hieroglyphics 
In the accompanying narrative, his openness and plain 
dealing “re strongly contrasted with the crafty suppres- 
sions of his rival, Champollion, who, being a professional 
antiquarian, appears to have thought it intolerable that 
he should be beaten in his own special provinc® by an 
outsider " 

To many readers, the most interesting portions of the 
“ Fragments” will be those which are autobiographic 

An address, delivered at the Birkbeck Institution in 
1884, contains a sketch of Prof Tyndall’s early career, 
first as a draughtsman in the Ordn&nce Survey, then as 
an Ordnance surveyor in the field, next as a railway sur- 
veyor im theerush of work which sprung from the “railway 
mania” Here is a specimen gf his recollections of that 
date — 

“Among the legal giants of those days, Austin ande 
Talbot stood sypreme There was something grand, as 
well as merciless, in the power wielded by those men in 
entangling and guining a hostile witness , and yet ıt often 
se@med tq me that a clear-headed fellow, who had the 
coolness, honesty, and courage not to go beyond his 
knowledge, might have foiled both of them Then we 
had the grants of the civil engimeers—Stephenson, Brunel, 
Locke, Hawkshaw, and others Judged by his power of 
fence, his promptness in calculition, and his general 
readiness of retort@George Bidder as a witness was un- 
rivalled I have seen him take the breath out of Talbot 
hemself before a Committee of the House of Lords 
Strogg men were broken down ‘y the strain and labour 
of that arduous time Many pushed through, ‘and are 
stl? amongst us in robust vigour But some collapsed, 
whi others retired with lagge fortunes it 1s true, but 
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with intellects so shattered that, *stgad of taking their ° 


plages in the front rank of English statesmen, as then 
abilities entitled them to glo, they feaght®res for their 
brains in the quiet lives of country gentlemen * In eny 
own modest sphere, I well remembfr the refreshment, 
occasionally derived from five minutgs’ sfep on a deal 


table, with Babbage and Callet’s ‘Log@ithms’ under -*: 


my head for a pillow” e 


We next find him as a master at Qteenwood College,e 
Hants, where he had Frankland for a colleague’ 


“ Queenwood College had been the’ Harmony Hall of 
the Socialists, which, under the auspices of the phil- 


l! anthropist, Robert Owen, was built to inaugurate the 
ommencement of °° 


Millennium The letters ‘C, of M ; 
Mulennium, were actually inserted in flint 1# the brick- 
work of the house ” 


Having saved some two or three hundred pounds, he- = 


went with Frankland ın 1848 to study science in Ger- 


many, and selected Marburg as a placeewhere hegcould * | 


live cheaply amid agreeable gurroundings. Here, if thè 
mists of intervening years have not unduly maggified the 
past, we must believe that he worked without weariness 
for sixteen hours a day There were about three hundred 
students, Bunsen was the Professor of Chemistry, and | 
appears to have given great prominence to,chemical 
His lectures included the electry telegraph, 
and a very full exposition of Ohm’s law, and in the 
department of heat he made complimentgry references,’ 
to Joule - * *e Er 

In process of time our student began to mak® onginal 
investigations, and his first paper was on the paman 
of water-jets It mcluded the remark that *he mugcal 
sound of casgades and rippling streams, as well as the , 
sonorous voice of the ocean, was mainly if rfot wholly 
due to the breaking of air bladders entangled in the 
water e 

After taking his degree at Marburg, he came over ta 
Englands but soon returned with his friend the late Prof. 
Hirst to Germany, where he studied at Berlin under . 
Magnus, and met Dove, Ehrenberg, Mitscherhch, Du 
Bois-Reymond, Wiedemann, Clausius, Poggendorff, and 
Humboldt ; 

The happy associations of University life strengthened 
the predilections which originally attracted him to Ger- 
many, and he professes great aamuration for the German 


” 


character? which, alike in science and in war, aims not ag, ° 


glory, bu» at the discharge of duty 

Further gossip of an aytgbiographical land is furgrshed 
under the head of “ Old Alpine Jottings,” which occupy 
the last seventy pages of the volume » Here we find him 
recruiting exhausted nature, after eintellectual toil, by 
arduous climbing on icy slopes, ober fearful precipices, 
and under a fusillade of boulder? shooting down from 
the heightsabove è 

Perhaps the most vigorous piece af writing in the book 
is that which is placed first—a Igcture on Sabbath ob- 
servance, delivered in 1880 before the Glasgow Sunday 
Society, and we must not omit to mention the second 
article, whic gives a very full account of Goethe’s work,. 
on colout 
as an observer, but gives an unsparing exposure gf his 
Weakness as a scientific theorist 

The volume, though. not ambitious, contains much 
pleasant reading JDE 


It pays a high “tribute éo Goethe’s acutenes! .- . 
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A Jreaise on Cheurgstry BYSir H E Roscoe, FRS, 
and C Sehowlemmer, FRS Vol III “The 
Chenustrygof the’ Hydrocarbons and their Derivatives , 

. or, Orgaħi Chemistry” Part Vf (London Mac- 
millan andeCo , 1892 ) 


THE present section of tnis well-known work deals with 

*the derivative’ of naphthalene and the allied hydrocarbons 
~‘phenanthrene, chrysene, &c , also with the compounds 
containing two or more benzene nuclei directly united, 
sucheas diphenyl 

The extrdordmary expansion which this particular 

e branch of organic chemistry has undergone during the 
last fifteeneyears 1s dife in part doubtless to the fascina- 
tion of the varfous problems of constitution which these 

* compounds offer, and to the well-founded assurance 

that Kekulé’s benzene theory, which had thrown so much 
hght on the subject of benzene itself and its more 1m- 
mediate derivatwes, woule prove an equally trustworthy 
Guide in the case of the more complex hydrocarbons of 
the same class But it 15 doing no injustice to pure 
chemists to say that a great pait of this expansion is 
attributable to the fact that numerous valuable practical 
applications have been found for some of the compounds 
an question 

in 1874 when Wurtz published his “ Progrès de l’Indus- 
trie des Matjéres Colorantes Aitificielles,” the colouring® 
mgtters derived from naphthalene might be counted on 

- the fingers of one hand, and not more than two of these— 

“Magdala red And Manchester yellow—were really manu- 
~ factured , whilstefrom diphenyl not a single dyé-stuff had 
been prepared At the present moment, onty a speeialist 
in this byanch could estimate, even approximately, the 
number opie naphthalene dyes , and within the last few 
years another important class of dyes, possessing the 

* hitherto ynknown property of dyeing cotton without a 
mordant, has been discovered among the derivatives of 

- dipheny! 

The industrial sorce of much of om knowledge in this 
branch of chemistry 1s cleat!y showrgin the fact that in the 
Work now before us the references are not confingd to the 
familiar scientific periodicals, but extend to the patent 

* hterature of various countries and to works like Schultz’s 
“ Steinkohlentheer” and Friedlander’s ‘‘ Theerfarben ” 
Without going into unnecessary detail, the authors suc 
geed in giving all which it 1s necessary for the student of 
organic chemistry to know ~egarding these matters 

The questions af constitusion are treated very fully and 
clearly The reader who w shes to gain an idea of what 

. organic chemists have accomplished, ın the solution of 
sroblems which but # few years ago would Have been 
regaided as utterly beyond tae scope of rational mvestiga- 
tron; qannot do better than study carefully the chapter on 
the constitution of thgmaphtnalene derivatives 

The authors continue to*follow their excellent practice 
of giving interesting historical details by way of introduc- 
tion to the study of thg more important compounds 


é 
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The Oak a Popular Introduction to Fgrest Botany By 
H Marshall Ward, MA, FRS§FLS,, “ Moden 
Science Seres,” edited by Sir John Lubbock, Bait, 
M P 171 pages, and Index, 2 Plates, and 51 Woodcuts 
(London Kegan Paul, Trench, Trubner, and Co, 
Ltd, 1892 ) i 


„THIS httle book fills a distinct gap, as ıt 1s ehe first time 
that a prime: intended specialty for students*of forestry 
as been issued in Efgland. Piof Marshall Waid has 
been for many years the Lecturer on Botany at the Royal 
Indian Engineeiing College at Cooper’s Hull, and there? 
fore understands thoroughly what ıs requred He has 
followed for his plan the taking of a single tree—the oak— 
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es 
and dealing with it exhtustively After a general intro- 
duction, he deals first with the acern and its gernynd 
tion, describifg fully the embryo and its tpidermis, the 
vascular bundles of the former and its cells, and the 
character of theireconteyts He tells us that two years 
elapse before the supply of food @tored up im the two 
thick cotyledons ıs exhaugted, and gt 1s noteuntil. the 
tree 1s from sixty to a hundred years old that goo@ seeds 
are obtained from it Then he describes the seedling 


| and young plant—first the root and 1@ tissues, and then 








the stem, buds, and leaves and then microscopic struc- 
tue Then he tuns to the full-grown tree, and describes 
its root-system shoot-system, inflorescence, flowers, fruit, 
and seed Next he deals with the timber of the oak, its 
structure, and technological peculiarities Then he treats 
of the cultivation of the tree, and the injuries and diseases 
to which ıt 1s hable from the attacks of insects and fungi 
He concludes with a short chapter on the relationships 
of the oaks and their distribution in space and time 
The genus is characterized by the cupule, in which 
the acorn ıs inclosed, which represents a one-flowered 
involacre There are three cells in the ovary, and 
two ovules in each, but nearly always two of the 
cells and five of the ovules are obliterated before the 
seed 1@ perfected About 300 species of the genus 
Quercus are known It ıs spread universally through 
the north temperate zone Prof M Ward is mistaken 
in supposing there are no oaksin South America Two 
species have long been known in the Northern Andes— 
Quercus tolamensts and Quercus Humboldtzz—both of 
which are described and figured in Humboldt and Bon- 
pland’s “ Plantes Equinowiales” There are nearly sixty 
species in India, and it 1s there that we get the genus 
connected with the other Cupuliferee by passing through 
Castanopsis nto Castanea The oaks go back to the 
Cretaceous period, and a large number of fossil forms 
me known Their delimitation into species 1s very diffi- 
cult In Britain we have only a single species, Quercus 
Robur, with two sub species Q pedunculata and sesszle- 
flora, well enough marked ın then extreme forms, but 
passirg into one another by gradual stages of transition, 
which constitute what has been called Quercus inter- 
neda The book is clear and well arranged, and will 
be found thoroughly adapted to fulfil its purpose, and is 
Ulustratéd by a large number of excellent figures, some of 
which are original and some borrowed from German 
teat-books JGB 


The Elements of Pinne Trigonometry, By R Levettand 
C Davison (London Macmillan, 1892 ) 


. 
THOUGH the spint of De Morgan’s writings pervades 
these “ Elements,” there 1s ample evidence that the writers 
have taken an immense amount of painsein bringing 
them fully up to date We have long given up looking 
foi originality 1n a treatise on trigonometry , indeed, ina 
text-book for use m schools such a feature 1s hardly 
desirable, but there are not wanting here many novel 
features ın the matter introduced and ın 1% mode of treat- 
ment De Morgan’s influence is shown “in the use of the 
negative hypotenuse in defining the raties, in the more 
definite meaning assigned to the notation fo. invétse 
functions, the manner in which the addition formule are 
extended to any number of variables, the geometrical 
treatment of the hyperbolic function and of complex 
numbers, and in the two-fold generalization of a logarithn 
to a given base” Another work to which the authors are 
indebted in Parts II and III 1s Prof ®Chrystal’s masterly 
treatise on algebra In fact, they are ax courant with 
whatever has recently bgen written bearing in any way 
upon tlven subject-matter e 
The books divided, hke ancient Gaul, into three parts 
qre frst treats of arithmetical quantity, in) five 
e . s 
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chapters, the second of* real algebraical quantity, 
nd the third of gomplék numbers The first two 
parts contain“vhat ıs requisite for schooleuse, the third 
1s beyond the ordin&ry runeof junior students. The 
whole, has, we believe, stood the test of class 
Work In the Seca@pd part the application of trgo- 
nometry eto surveying 1s made interesting by treat- 
ing the subject af practically as possible 
1s a copy from a photograph of a theodolite, and a con- 


versational description of the same, and ın Part I , through | 


the permission of the publis&¢rs, there ıs printed a portion 
of the map of the Mer de Glace given in the “ Life of 
Prof Forbes” These little ports are likely to interest 
young students Ofcourse the hyperbolic functions are 
discussed, but they are discussed in a Nay that 1s novel 
to us in some of the details, for instance, geometrical 
proofs are given of cosh (2 + v) and sinh (x +v) These 
sttike us as being very elegant and quite within school 
range, as they need only a moderate acquaintance with 
the properties of the rectangular hyperbola A short 
space 1s occupied with the Gudermannian function, and 
a table of approximate values of hyperbolic functions 1s 
given in the same section The section on convergency 
and continuity of seues, and, in fact, the whole discussion 
of series, is very carefully done e 

Our summing up is that the book 1s one of the best we 
have met with on the subject, and quite fitted to 
hold its own against the two or three formidable rivals 
that have lately appeared in the field There is a 
plethora of carefully chosen examples, which we advise 
the junior student to use with Piof Chrystal’s caution in 
mind “I should much deprecate the idea that any one 
pupil 1s to work all the exercises (in the ‘ Algebra’) at the 
first or at any reading We do too much of that kind of 
work in this country” The text 1s further illustrated by 
many graphs of different functions, and answers, carefully 
tested from working with pupils, are appended at the engl, 
with tables of the logarithms requued for the exercises 


Les Fleurs a Parts Culture et Commerce, Par Philippe 
- L dgVilmorin (Paris J B Baiullitre et Fils, 1892) 


THE trade in cut flowers 1s now quite an important de- 
partment of commerce, and it 1s rather suiptising that a 
good many attempts have not been made to give a full 
and connected account of it In the present volume M 
de Vilmorm deals withethe subject chiefly m its relation 
to Paris, and he has brought together many facts which 
will be of interest both to lovers of flowers and to students 
of social economy He describesethe various ways in 
which the trade 1s organized in the French capital, the 
sources from which the flowers are derived, the manner 
in which they are cultivated, and the means by which 
they are distributed He then presents an account of 
the varioug kinds of flowers used for decorative purposes, 
giving in simple language sugh botanical details a® are 
lkely to be intelligible and attractive even to non-scien- 
tific readers The volume 1s abundantly and very prettily 
illustrated 


. 
Health Springs of Germany and Austria By F O 
Buckland, M D Second Edition (London W H 
Allen and Co , 1892 ) 


THJs little book ought to be of considerable service to 
invalids who may desire to obtain aid ın the choice of a 
Continental health resort The author does not profess 
fo present elaborate details as to the various springs with 
which he deals} lait he says enough about each to give 
a sufficiently clear idea of its merits and defects He 
pffers also some good general remarks on the nature and 
uses of health springs 
mate litle change, but de has increased the vdlue of the 
beok by adding an index 
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In th® present edition he has |e 
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[The Editor does not hold hynself resporrble. Jor opimons ex- 
pressed by hes correspondents Nather can he Yndestake 
to return, or to correspond with tie wmters of, rejected 
manuscripts intended for this or any ofher prt of NATURE 
No notice ts taken of anonymou? commundations } 


Heat Engines and Saline Solutions 


I HAVE nothing to modify ın what I hafe wretten under thee 
above heading (p 438), but to deal completely with all fhe 
questions raised by Mr Macfarlane Graye(p 486) would re- 
quire half a treatise I wall mut myself to a few brief remarks 

(x) In Carnot’s engine there 1s no (separate) boiler of con- 
denser a 

(2) When I spoke of the various parts of tlee working gub- 
stance being in equilibrium with one another, I referred to com- 
plete equilibrium, thermal as well as mechanical If the 
temperature varies from one part to another there is no equili- 
brum 

(3) On the above understanding the pressure of vapour in 


equilibrium with a saline solution of given stgength 1s a gefinite ` 


function of the temperature ë 

(4) Let me suggest that the origin of the difficulty may lie in 
the phrase ‘‘ superheated vapour,” which has not soedefinite a 
meaning as Mr Gray seems to asembe toit Whether vapou 
be superheated o1 no, depends, not only upon the condition of 
the vapour itself, dat also upon the bodies with wach wes in 
contact Vapour which is merely saturated m contact with a 
saline solution must be regarded as superheated when contact 


with the solution is cut off In the first situation. it would con- 


dense upon compression, and m the sec8nd situftion it would 
not 
In conclusion, I will hazard the prediction éhat, if the heat 


engines of*the distant future are at all analqgpus to our prasenta.. 


steam engines, either the water (as the substance fiest* heated) 
will Be replaced by a fluid of less inherent volatility, ar else the 
volatility of the water will be restrained by the adjon to it of 
some body held ın solution è 

$ RAYLEIGH» 


On Earth Vibrations 


Ir seems that the earth, once set in vibration, maintains this 
state for a long ume pefore coming to rest The observers of 
Greenwich (see Major H S Palmer in the Transactions of 
the Seismological Society of Japan, vol mz, p 148) fountl 
that fiom time to time, at considerable intervals, there was an. 
evening when the usual observations for determmuing tke collima- 
tion error of the transit-circle by means of reflection mn a tray of 
mercury could not be taken, of account of the constant 
thembling of the surface of the meicury, which on such o¢- 
casions continued until long past midmight These are occasions 
when crowds of the poorer classes of London flock for amuse- 
ment to Greenwich Park Afavourite pastime with the young 
people, often prolonged until after nightfall, is to clamber to the , 
top of tH steep slopes of the hill ®n which the Observatosp 
stands fact, to the paling of the enclosure—and then, 
joining hands in twos or threes, to bolt precipitately tp the 
bottom, where, as may be fatagined, they usually arrrve®*‘all in 
a heap” Hundreds join in this spoft'on fine evenings, and the 
result, as shown by the behaviom of the mercury, 1s to ‘set the 
whole of Flamsteed Hull in a tremor, which does not subside 
until early next morning, many hoursefter the people have left 

Another very beautiful proof of thigfact offered itself to me in 
the Geophysical Okservatory of Rocca di Papa, Rome A slight 
earthquake coming fom Aquila (at 110 kilometres north-east 


of Rocca di Papa) was felt and registergd by the instruments at ø 


939 am mean time of Rome, on the 8th of last February. 
Just at that time I was casually obseiving throygh a microscope 
a pendulum 6 cm, long, which suddamly began to display great 
agitation 

Now sucl» a pendulum, when removed from its equilibrium 
position foren amplitude eqyal to the observed, comes to res?’ 
in about half an-hour 
tmued to oscillate till the afternoon 


ing oscillation of a pendulum which has received a smgle shock 
The pendulum ts firmly fixed to a big column, deeply founded 
. 


In the presen® case the pendulum cUùhaw-a 
Nor did the chayicte: of , 
the vibrations correspond to the gradually and regula: ly diminish- 
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e nthe basalt lava} so aseto give trustworthy indications of the 


+ 


real movements of tfe grounds Perturbing causes which would 
have hept the pendylugn in agitation, such*as wind, the pasing 
of peopJe,*carriages, &c , had not on that day to be taken into 
acCount à : 

+ JI think it iather Smprobable that secondary and subsequent 
shocks, comiMg from thegsame centre as the first one, were the 
cause of the obsérved fact a much more probable explanation 
would be thatthe whole hill on which the Observatory is built 
mamtamed during the whole time the particular state of 

® trembling pioguced®by the first shock 

eRocca dı Papa, Rome, March 18 
e 


EMIL ODDONE 


Striated Surface under the Cromer Drift 


A1 the beginnusg of the present month (March) there were 
some good Forest Beg exposures m the neighbourhood of 
Cromer Somewhat less than a quarter of a mile south-east of 
East Runton, there was an exposure I had not noticed before 

. It consisted of a smooth, hard surface of feirugmeous sand, 
not unlike some of our Trias beds, except that below ıt 
became softer This slab of sandstone projected six yards 
ophq@ely from ander the cliff, œ rather talus in front of 

e cliff, with a slight dips to the west imwards, its ont- 
wad face rising one foot above the sand of the fore- 
shore , Wpon the outer or longer exposed part there was no 
indication of strize, but toward the inner or more recently 
exposed portion faint grooves could be distinguished, becoming 
more distihct the nearer ıt approached the cliff, two feet from 

* the chff they were distinct and numerous The main direction 
of strize ram due north and south, a few ciossed from the north 
north-west apd north by east, but none deviated from the 
general cirection beyond these points They extended entirely 

+ across this part of the exposure, viz 4 feet, and continued 
*as far as the sufface could be uncovered Resting ymmediately 


” aoôve, as far asecould be made ont among the recent talus, 


was the Mighly-contorted drift sand and loam ugually observed 
hereabouts, no flint nodules, stones, or boulders could be seen 
in them, at 1s difficult to understand how these, if they had 
been present, could grooye the bed so persistently in one 

e rection when shoots took place. . 
About lalf a mile to the south east and one mile to the north- 
west, the cliff sections this year show the soft sand and loam 


* beds bent into anticlines, thrust back to a vertical position like 


wT should like to have aSvord or two on the subject 


a pack of cards on e&f, their central axes pointing to the north 
This form indicates that the force camasfrom the same direction 
As the mean strize engraved upon the underlying surfaee Three 
points of interest will be observed — 

(1) That the 1ce which caused the stnations could hardly have 
contorted the beds above them , ıt probably shiank back and 
allowed the drift to be deposited, and then encroached once 
more and contorted the overlying beds 
* (2) Soft beds of sand and loam could not be twisted or con- 
torted into ribbon forms unless a considerable load Jay above to 
prevent them beeakfng up and becoming disarranged 

(3) We should hardly expect to find strize preserved upon 
-~ a comparatively soft surface under what looks lge bedded 
“and or loam , but unfortunately this point canrmt be clearly 

established ın consequence of talus obscurmg thë bed ım- 

mediately above , but, bearing upop this pomt, it may Be inter- 
esting to state during thggummer of 1890 I found at Penrhyn, 

Nevin, Carnarvon Bay, a Imghly glaciated and strated rock 

surface which had been recently exposed This 7 oche moutonnée 

was overlain by a driftechff of bedded sands and loams 100 feet 

high, resembling the Cimer duft ın every respect except the 

contortions , these strons were from the east-north-east or 

seaward side also WILAIAM SHERWOOD 
Sutton Coldfield : . 





s Pilchards 


° 
In this far-off corner @f the world the news has only just 
reached me that my name has been quoted in yom valuable 
vq@olumns with Mr Cunnmgham’s article on the $rowth of the 
pilchard or sardine As 1t 1s a matte: which muci®interests me, 
Person- 
ally, Iwhave no doubt as to the identity of the pilchard and 
sardine Seeing the matter has been so well threshed out by ouf 
greatest 1chthyologists—-Couch, Day, and Gunther—the spawn- 
ing of the fish being only a question of local conditions, and not 


e 
NO 1170, VOL 45] 





e 

even giving us aid m detegminmg the species—note the doings 
of the hening when about thas work around the islands pf 
Great Britain, which keeps shedding 1$ roe fgr eleven months 
out of the twelve in these waters As to the question of the 
Enghsh pilchard bemg so *much larger than those of other 
countries, this to my mind js a subject of grave doMdt, and I fear 
Mr Cunningham’s informants have mt looked up the mat Sr 
thoroughly i ° ` 

When I was a juror in the London Ifiternational Eghibition 
in 1883, in the Spanish department we gave awards to exhibitors 
who had pilchards of the same size and cyse as those of Corn- 
wall Again, the prmeipal merkets fo. our Cornish pilchards 
are those of Italy But in this business we are not alone, for 
side by side with our fish are the Spanish pulchards, cured lke 
our own, generally they are a little smaller than ours, “answer- 
ing to our summegfish 

But ın this past seasonethey are decidedly our rivals, and in 
such quantities as to bring the price down ın such a manner as to 
leave us with scarcely a margin of profit through their being 
just equal in size to our Cornish output 

In the past season we calcnlate that Cornwall and Devon have 
sent out about 25,000 casks of pilchards into Italy , but we should 
not be surprised to find that Spain has sent forwaids into the 
same country over 30,000 casks 

We began the season by sending our fish forwards in Septem- 
ber, and were ather surprised to find the Spanish merchants 
had glutted the Italian markets with fish ın August, and the 
imports®vent on till near Christmas, which seems to indicate 
they were catching pilchards on the coasts of Spain in the 
summe: and autumn of the yea. When this question of the 
size of the pilchard has been fairly looked up, I think it will be 
found the size of the fish of any coasts will be chiefly governed by 
the facts that abrupt and exposed coasts, having a heavy sea and 
strong tides along them, will have the stiongest and largest fish 
swimming m its waters, while the bays, and narrow and 
protected seas and inlets, will have the young, weak, and smaller 
fish im them, the nature of the foods having the lesser influence 

I have been led to believe the Bay of Douarnenez 1s the 
Geepest bay on the coast of Brittany, and in it 1s carried on the 
largest fishery for young pilchards on the French coasts , while 
8ff the more abrupt parts of the coast of Spain the pilchards are 
large, hke those on the exposed parts of Cornwall And no 
doubtif the French coasts were well looked up, the same facts 
would come out respecting the fish there 

Fortunately for the Fiench and Spanish fishermen, yp to date 
they have not interfered with the food of the young pilchard , 
or, 1f they have, evidently they have substituted another in its 
100m, viz cods’ roe, hence they have these little ones in their 
bays stile, but we have driven out ows by starvation, as will be 
seen further on 

T was rather suprised to 1ead Me Cunningham’s statement 
when he said I had told him that I had never seen pilchards in 
Cornwall of the same size as the French sardines, for really 
I have seen millions jyst hke them for size 

Possibly the e1101 came from my misunderstanding his 
question as we cannot see or get them now because of our 
altered conditions 

If Mr Cunningham will consult F Buchland’s familiar history 
of Bitsh fishes (p 109), he will see a letter from me confirming 
my statements, and written in the year 1872 Inthe yéar 1884 
I tSceived the medal of thegfalmouth Polytechnic Society for 
exhibiting a series of small pilchards, showing their growth apd 
ages in six stages—the smallest being less than an inch ın length 


®_ up to the two years old full grown pilchard 


Before the railway 1an into our county, ow bays were full 
of these little fishes m the summer months, and when our 
seines inclosed puchards, the first question was their size, as 
pilchards under eight inches in length were useless for exporfing 
purposes , consequently small fish were quichly turned back into 
the sea alive 

But sometimes, in the excitement and darkness of the mght, 
the men were mistaken 1n the size of the fish, and took them 
into their boats, and when the daylight undeceived them the 
fish had to be carted off for manure 1 age seen them on 
our pies, piled up four feet high and hundreds of feet ın length, 
waiting the waggons 

Lut all this has passedgwway, and we have not one pilchafd 
seme lef here to mcelose prlchardg should they again viset us 
But their coming 1s very improbable, as the quantity of food 
necessaiy for the ı sustenance 1s so much diminished that ifthe 


o 








e sm d > í La 
e e a ry a . 
512 ° ' NATURE is [Marce 31, 1892 
e s— 4 e e š + 


old numbers cam® on the coasts they would probably die ın our 
waters for want of food And this sustenance was evidently one 
ofthe greatest delicacy ,„Full-gfown pulchards havesheen known 
to fe®d up to yieéding from three to seven gallons of oil to the 
hogshead of 3000 fish when having their fill of ıt Thegr food 
was young Crystacea, and evidently was the larval forms of some 
cwb or crabs which live op our coast 

I think a few words wilPmake this plain, ın considering the 
great*crab—Cancer pagyrus—in the sea, the sexes stand in rela- 
tion to ich other of about one male to eight or ten females, the 
latter spawning from one to two million eggs These, when 
hatched out, pass tough several distinct larval changes in 
the surface of the sea before droppeng down on the sea bottom 

Creatures having such vast prooreative powers, when all the 
coviditions of life are favourable, must produce more young than 
are wanted to make up for the wear and tear of the 1ace , hence 
in our first outlook we seem in danger of haWng a plethora of 
crabs But Nature, true to herself, haf a police force at hand 
to prevent overcrowding This 1s found im the pilchard, who 
attachs the crabs in the surface of the sea when in their zoe 
forms , while at the sea bottom, if they are yet too plentiful, 
those powerful skates (Rava atis and Raza lintea), with their 
long, sharp, hard noses, make their appearance among them, 
routing them out of their hiding-places among the rocks, and 
with their powerful jaws and teeth making short work with these 
crabs 

Hence, ın the olden times, when there was no demand for the 
female crab, even at sixpence per dozen, and when theylay off 
our coasts in millions, and again throwing off their countless 
millions of eggs, there was seldom any lack of either large or 
small pilchards ın our bays m the summer months of the year 

But since the extenston of the railway systems throughout our 
land, and the demand came for all the crabs, not only have the 
large pilchards been scarcer, but they have so fallen off in con- 
dition as not to yield above one gallon and a half of oil to the 
hogshead, and the French sardine sized fish has disappeared 
altogether 

It ıs certainly very satisfactory at this date to know that Mr 
Cunningham has found them in their new haunts further out at 
sea , and that he has also verified the facts of the size and the 
ages of the pilchards given in my exhibits at the Falmouth 
Polytechnic so long ago MATTHIAS DUNN 

Mevagissey, Cornwall, March 22 





On the Boltzmann-Maxwell Law of Partition of Kinetic 
s Energy 

In the very valuable Report on Thermodynawıcs drawn up for 
Section A of the British Association by Messrs Bryan and 
Larmor, and now recently published, there 1s a remark spon the 
Boltzmann Maxwell law of pation of Kinetic Eneigy, upon 
which [ should like to be allowed to make a few comments 
The Report says, ın fact, after noticing the attempts to extend 
the theorem from the case, oriymally contemplated by Boltz- 
mann, of molecules composed of discietg atoms under mutual 
forces, to the generai case of dynamical systems determined by 
generalized co-ordinates M has now been pioved beyond doubt 
that the theorem 1s not valid in this general form , and quotes as 
a test case a paper by Prof Burnside to the Royal Society of 
Edinburgh, on the collisions of elastic spheres, in which the 
centre of ma’s is at a small distance, c, fiom the centire of 
figure Inthts paper, doubtless, gesults are arved at, attra 
vigorous and able treatment, mconsistent with the law now 
under consideration , but there is, I think, an oversight, pointed 
out by Mr Burbury in a paper recently 1ead to the Royal® 
Society of Londow, which vitiites these conclusions and leaves 
the matter where 1t was before 

Prof Burnsidey m fact, has omitted to introduce the fre- 
qué&icy factgr of collisions in pioceeding to take his average, so 


tion carried, as in Prof Burnside’# pager, to the second power 


e 
of 4 gt will be found, 1 believe, thmt A =F F so that 


hk 

if this statement 1s correct, we are heret furnishtd, with a 
confirmation of the Boltzmann-Maxwell Mw by an independ@nt 
treatment Peis i 
i The process 1s somewhat intricate, and te lo 

ere 

I should lıke to make a few additional 1emarks on a view 
expressed by Prof Burnside, which 1s doubtless widely, but J 
think not quite reasonably, shared by m@ny eminent mathe- e 
maticians, to whom this theorem of partition of Kinetic Energy 
1s a stumbling-block ° 

He says, in the paperreferred to, ‘“The method of proof adopted 
by Watson, following Boltzmann, 1s so vague as to defy critfcism 
or attempts at verification,” but I really think the vagueness 
consists in the generality of the conclusion and no#in the method 
of proof Toestablish a proposition applicable to alleconcetvable: 
cases of collision, either in a field of no force, of of forces of any 
kind, requires a method of proof which, whether true o1 false, , 
must of necessity be as general, or, if you please, as vague, as the 
conclusion , but, in point of fact, Boltzmann’s method adapts 
itself readily to every case which, like this of Prof Burngde(s, 
admits of practical treatment or exarthple, in this very ca 
of the colliding spheres with centre of mass distance (¢) from. 
that of figure, Boltzmann’s method would assumegthat fhe 
number of spheres with lines of centres in any direction, and 
with component velocities of translation of C G and of angular 
velocities round the principal axes lying between z, 2 + du, 
&e, &C, wg, wy + dws, Was « 
è Plt, V, W, Wy, Wy w3) dtt dwz 
Suppose, then, the circumstances of the two spheres to be dis- 
tinguished, as in Prof Burnside’s notation, by the great aii 


small letters, U, #, &c, Q, w, &c, and let the corresponding, 
dashed lettesys denote these respective quantities after collist 


and not 
° 


for insertion 


` 


i oR wt 
i 


Then, as proyed in Prof Buinside’s paper, We haveg~* 
2. “oe + AK + k)U = zew 











y : nia 2U + c(K + kyu + 2ew : 
2+e(K + &) 2+ KG &) 
a a aa eS armut oe ree toe, 
waar Bouter, seaete Ueno, 


where A,°B, C are principal moments of inertia through C G + 


P, Q, R, Z, g, 7 me quantities depending on the relative situa- . 


trons of the principal axes, the line yoming the centres of figure 
and mass, and the line of centres at collision, and not affected 
by that colliston y 


w= PO, + QQ + RA, + fo, + gay + Iwg . 
- pe 2 RB 2 

Ka $ to T 

and the velocity of approach therefore equals U — « + cw 


The Boltzmann method, therefore? would require, for ther 
permanent oi special state, the condition that ° 





hak g? 
atp? 


elu wgjo(U o%) du dQ, (U ~ u dget) 
should be equal to ~ g 
ola’ wajo U' 0's) dee sdy (U ~ u ew’), 


because, when this condition 1s satisfiedy and only then, can the 
average number of spheres with veloc? components in the un- 
dashed state and line of centres parælel to the x axis (which 
may be any directgon), be equal before and after collision, 
inasmuch ag those nf the dashed state with velocities reversed 


o 


that, whether his result be correct or not, for the average of all | enter into the undashed state e o 
posstbje collisions, 1t 1s not correct for the average of all collisions In determining the multiple differential du’ dYa we ' 
per umt of time, and it 15 thi» last which is important for the test | may neglect the consideration of the*resolvedwelocities in the 
of permanence of distribution tangent plane, v, w, V, W, inasmuc# as they are unaltered at 
*When this frequency-factor 1s intioduced and the approxima- | impact, and we have to evaluate the quantity— 
e es «* 
e 2 . 
eK + 2), 2, 2cP, 2c®, 2cR, e 2¢f, 2¢q, 2c? 2 . 
z : 2 eK + &),° ~ 2cP, ~ Q, ~= R, ~ 2p, ~ 2¢g, ~ cae 
CoS} ° 2p2 2 2 2 2 2 : 
BEAK POP A aP, et ae A g CT, PEED EPR 2P l 2ePg | atp 
°A A A A A A A? A’ 
A : ` and so on for eight lines 
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e 


4 -92 $ og $ K) 


ty i 


P 
e 513° 


1s very largely due to compulsory Greek nentgthis, all that I 
said was that the danger of a Pagan revival was the dest argu- 
ment for compulsory Greek, I did not say it was a gvod argu- 


s 
cn 





Also er w°? i * | ment About going to Colleges and UniYersitiesg I did zol gn: y 
e. * Y =u i (W = a! ~ cor’), that the student s ould goto College gnd not toa Universit 
whence theconditon of permanence becomes if he ever*had time and ability fo benefit by University training 
‘ 3 ; ; , Very few can do this, hardly any undergraduates ev@r dos, and 
plz ws) PUY + Os) =e ple + 0's) — o(U Q's), what I deprecate ts that University Profe@ors should be expected ° 


‘a condition which 1s satisfied when 
ge mnt +o + wt) + Awt + Bof 4 Co? 


*A simple: cash of Verification, involving exactly the same 
pringiples, is"obtained by replacing the spheres by circular disks 
confined to one plane» Heire there will be only 6 co-ordinate 
velocitigs, 2, v, w, U, V, Q, and the notation may be preserved as 
before, only + 

# 


we Ph + fo, pan E 


to waste their ume in making cripples ran—that 1s whae College 
teachers and private coaches are paid fordéing Some Usiver- 
sities, as, for example, that of Dublin, are too poor to pay 
double sets of teachers, but that is their misfgtune, and sltould 
not be a precedent for a rich cquttry like England, nor for the 
| wealthiest city in the world, lixe London 
As to Prof Ayrton’s forgetting the debt due to those who., 
| studied useless subjects, I chode him for it because he snéered 
at useless subjects y If he still sneered et useless subjects, I 
| would cude him still, evea though he whited his prophets’ 
| sepulchres by using the whole scientific hierarchy to name hys 
| units after As to my forgetting the debt due to the practical 
| 
| 
| 
l 


e 
and neglecting v anf V, the velocities resolved in the tangent, as 
before, we have, now, the factor multiplying the determinant 
a I 
f2 + XK + Zt 
Iypns instead of 8, which will readily 1educe to 
-(2 4 CR + 4) 

There 1S,ẹ therefore, really nothing vague in Boltzmann’s 
treatment?” all that ıt does ıs to show on general dynamıcal 
‘principles that the functional determinant must be unity i all 
cases, and tnerefore avoid the labour of evaluation 

What has been thus done for the collisions of heterogeneous | 
spheres and qrcles may be equally well done by the application of 
the Boltzmann method to colliding systems of any number of | 
degrees of freedbm, it Will be found that there ıs no vague- 


applications, my letter was too short to include everything ın 1t 
Anyway, I entirely agree with Piof Ayrton that the business 

of technical schools 1s to teach seful knowledge, and further, 

that the enormous majority of mankind are most fortunately 

employed in doing useful things, and should not be asked to 

waste their time on trying to do useless ones 

Geo Fras FITZGERALD 


reduced to , and the determinant to 4 rows 


and 





° 
A New Comet 
IN last week’s NATURE (p 484) I announced the discovery of 
a new comet on March 18, and an editonal note was appended 
%o my letter as follows. “This 1s stated to be Winnecke’s 
comet” Will you kindly allow me to point out that this state- 


ness®in the process, although, of course, the analytical difficulty 
mgy be greatly yncreased with the circumstances of different 
cases, And what I understand to be the meaning of the Boltz- 
mann-Maxwell law ‘of partition of energy will, I, beheve, be 
found to be truein each case I understand that law to asert 
that when thakinetic energy of each system has been expressed, 
as it always cabe, as the sum of z squares, as P,*, P3, Ps, 
each of the P’s being a linea: function of the z generalized 
i¥elocity comppnents, the average value of each of these squares 
is the same in the special or equilibrium state For example, 
where the system 1s a single rigid body with 6 degrees of fieedom 
and twice the kinetic energy 1s 

A M(u? + a + w?) + Aw," + Ber + Co,’, 
the average kinetic energy in the special or equilibrium state 
contributed by each translation is | of the whole, and the 
average kinetic energy contributed by each rotation component 
15 the same It does not appear to me that the Jaw asserts 
more than this, or that any application that has been sought to 
be made of it requires anything more than this 

These conclusions are confirmed by Mr Burbury in the paper 
to the Royal Society already mentioned, and by an entirely 
independent treatment ° 

I lave purposely limited myself to the consideration of collid- 

elastic systems treated hy the conventional laws of empact, 

because one such case had been specially singled ®ut in the 
British Association Report, and I believe that in all such cases 
the Boltzygann-Maxwell law of partgtyon will be found to hold 
‘good The most geneial comes contemplated by Boltzmann and 
Maxwell, involving the considerations of forces between parts of 
the molecules themselves, with continued interchange of Kinetic 
and Potential Energies, £s well as intermolecular and external 
forces, demand further space than could reasonably be asked of 
you e H W Watson 
Berkeswell Rectory, Coventry, March 21 , ° 


i Sa 
e 
The Functions of Universities 


As it 1s most desirable that students of all classes should, as 
far as possible, be in contact with one another durmg the 
impressionable years of training, 1t 1s eminently depirable that 
schools of engineering should be connected with Uyrversities 
alt e-listinctly contrary to peolic polity that the present denomi- 
national education of students of different professions in special 
Ssemimaries, whether they are ecclesiastical, or medical, or 
engmeering, should be encouraged The existing separation of 
professional and commercial education 1s most mischievous, and 
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ment 1s based on a misconception, for the two comets alluded to 
are situated in widely different regions of the sky, and cannot 
possibly be identical, as a comparison of the following positions 
will show — 





March 18, 1892 


RA Decl 
Winnecke’s Comet 191” + 31° 
341 + 59 


Bristol, March 26 W F DENNING 


P S —The following ıs au ephemeus of the latter comet 


| e Denning’s Comet 
! 
| computed by Dı Bırdschof for Berlin midmight — 


RA Decl Light 
i hm s Pa, 
l March 29 2349 2 + 6032 IOI 
' April 2 o 13 50 + 60 39 100 
96 038 8 + 60 34 1 00 
l 10 I t 37 + 60 18 I 00 
14 124 4 °+ 59 52 100 
‘ "Lhe comet reaches its perihelion on May 12 
WFD 


ON INSECT COLOURS 


I 
» e 
He, Editor of NATURE has been so kind as to invite 
me to give in these cofumns a short summary of, 
certain investigations that I have been fo. some time past 
emaged in, upon the behaviour of various insect colours 
when tested by chemical reagents A fulé account of 
, these experiments, of the methods of working, and of 
' the reagents used, has been published in the Zz/omo- 
logest,' to which journal I must refe: my readers for any 
details that they may desire Here, space will allow me 
only to give in a condensed form the broad results , It“s 
necessary to say, however, that the remarks 1n this article 
! have reference only to the colours of the Lepidoptera, and, e 
' further, of the zmagınes only The experiments have 
been made by immersing the wings for Oxe hour in the 
following reagents strong hydrochloric acıd , 50pc nitric 
acid , 45pc sulphuric , stong acetic , strong ammonia, ° 





|*25 pe potassic hydrate, and 10 gc sodic hydrate e 
| 1 April 1890 to September 1891 
e é $ We 
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First of aly I mwst draw attention to a very important 
distinction between colour$ and colours It 1s, of course, 
è clear that a colour may bè due either to aspigment or to 
the physical%structure of the coloured bedy , and ıt was 
therefore very neceSsai1y fof me to find out, go far as 
possible, which of the colours, I might have to deal with 
* were physical, afd which pigmental With regard to some 
of these jt could tolerably safely be conjectu:ed—merely 
frome the appeardnce—thdt they were simple physical 
colours, ın such cases, I mean, more especially, where 
ther was a distenct sheen or glow in the colour, and I 
have been able to confirm* yarious conjectures that had 
previously been made, both by others and myself, as to 
«these physical colours But in many other cases—indeed, 
in the majority—nothing but experiment could decide 
the question , and in some ingtance® the decision has 
been as unexpected as disappointing to me In order 
now to classify the results that I had obtained, and to in- 
troduce as much order and method as possible into my 
explanations of them, I have already ventured to propose? 
the following scheme of colours (1) pigmental colours , 
(2) interference colours, which include a very large num- 
ber of insect examples, besides, of course, the iridescent 
colours displayed by the wings of dragon-flies, May-flies, 
&e , (3) reflection colours, other than the mterference 
colours—these will be found to include all he white- 
winged species that I have examimed , and (4) ıt seems 
necessary to have a class of simple absorpiron colours, in 
order to include all those cases of black ın which no 


pigment can be found, but, apparently, all the light-rays® 


are absorbed in a dense coating of scales 

The hmits of space at my disposal compel me to pass 
over the colours black and white with the remark that as 
to the former, with one o two dubious exceptions, it can 
be affected by no reagents, and I have, therefore, con- 
cluded it to be not pigmental, but simply a “ physical” 
absorption colour, full details as to this will be found in 
the Evztomologist As to white, I have similarly failed to 
find any pigment, or to obtain any reaction, except with 
Melanargia galathea, and two or three white-fringed 
species, ın these instances the white is changed to a 
deep yellow, which presently dissolves in the 1eagent 
The explanation of this I must defer until the pheno- 
mena of yellow have been discussed For the rest, white 
13 evidently simply a reflective colour, and not pigmental 

We now have to consider in succession the féve colours 
blue, green, red (and pink), yellow (and orange), and 
chestnut , and, first ofall, I must recur to what was said 
above on the criteria of physical and pigmental colours 
Referring my readers to the condensed tables of results, 
given at the end of this article, I think—as the iesults of 
what I have been able to leain from my experiments— 
that the following rules may be*laid down There are 
ceitainly two ways in which a pigment colour may be 


affected, and either effect 1s conclusive evidence of the | 


prestnce%f a pigment Firstly, the colour may be dis- 
solved out , the liquid ıs lef more or less deeply coloured, 
eand the wing 1s w/zée, or colourless? This ıs the case 
(vide tables) with all the yellows and chestnuts that gre 
sensitive at all to the reagents, and also with the pigment 
greens in mét instances It is very important to observe 
that this change from a yellow or chestnut wing to a 
avhite one dees wot imply any change fiom a yellow pig- 
ment tê a white one—as might at first be supposed from 
merely glanc'ng at the records in the tables it 1s not so 
The change 1s due simply to a solution of the pigment, 
which has originally been developed, zot from a white 
«pigment, but in a white, ze previously unpigmented, 
wing It will*benecessary to refer to this again later in 
discussing the behaviour of A galathea It is scarcely 
. necessary to point out how important a beating the inter- 
+ 


9 Entomologist, Septemberer8go Ld 
2 The apparent exceptions of Vanessa 10 and V atalanta will be ex- 
Samed under ‘‘ chestnut,” zn/foa 
s 
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pretation of such results ha® upon our view of the nature 
of white ° , x 
eTo proceed ¢he second’ criteripn fog pigment colou 
{and this, ıt 1s needlesssto say, caifhgt conéuy with the 
former) ıs what I have denominatéd, the “ reversibl€” or e 
“reversion” effect, and this I hawe found ohly in the 
case of red,} which, I may obsarve, œ ow and away the , 
most satisfactory colour to experiment upon Tn these’ 
cases, the effect of the reagents (but “chiefly of the 
acids) 1s to convert the red colou, mto a fie yellow . 
or orange, from which the original red can be cort- 
pletely recovered by appropiiate mgans, as will be? ex- 
plamed in due course here, again, there 1s indubitably 
a pigment in evidence In some cases, howevers where 
there 15 neither solution nor any “ reyersion” effects, but 
yet a (sudden) change from the original eoloun, it 1g ex? * 
tremely perplexing to decide whether we have to do with 
a pigmental or with a physical colour Instances of this 
will be found in the tables, among the greens (¢g" . 
Argynnis and Thecla) and the blues (eg the Lycenzd@) 
In such cases I have not ventured to pronounce defi- 
nitely in favour of either view, although ıt apwedne to~ 
me that the evidence ıs strofigly ım favour of such colots 
being simply physical? I do not think that there is the 
least difficulty, theoretically, in supposing such ‘reattions 
to take place with mere physical colours , since the wing- * 
surface, when soaked—even by an indifferent or neutral 
fluud—mught well be so affected, at least temporarily, 
as to alter its reaction in the hght 1ays,ze o alter, the 
resulting colour In such cases, then, we hgve an element 
of doubt to contend with ® 

Then, as to undoubtedly physical colours, there are 
ceitain blues and greens which, when efamined with the , 
naked’ eye even, can be seen to bénot a centihuous | 
patth of folour, but a mass of—so to speak — distinct 
dots Speaking now on the strength of my experience 
with such, I think I am justified in statffg that, these 
may safely be pronounced offhand, without experiment, 
to be physifal When such colours are teyed with thts 
reagents, they may either be entirely unaffected, or the 
colour may disappear, but reappear (usually quickly) on 
drying It may fremd facie be wetorted, and not un- 
reasonably, that these should be considered pigment 
coloure showing the reversion effect, but—as will be seen 
after the reversion effect of red has been described 
there 1s really no similarity at all, and there can scarcely 
be a doubt that these are merely physical colours 

Again, a brilliant metalle-looking colour may be 
changed to a different colom, or sometimes to a dead 
brown or blackish (vzde tables green), and this effect 
may be either temporary or permanenf, and yet, from 
the general appearance of the colour before and after the 
expeiment, one may feel thoroughly assured that it 15 
only a peysical colour? And®lastly, in such cases#a 
brilla@t blue, e g, may be unaffected by most reagents 
(or only temporarily sg), whilst such a reagent,as nitric 
acid’ õi Potassic hydrate may pasmanently dull or destroy- 
the colour This 1s perfectly intelligible, since,in such | 
cases the powerful reagent has no doubt damaged the 
surface structuie I have thought it only nght and fair 
thus to outhne the data on whjch my conclusions con- 
cerning the natuie of these colours have been founded; 





i 
* One oretwo instances hive recently been noticed of partial reversion of 
a colour originally reddish-brown among thesBombyces hese seem to be? 

connecting-linkhs between yellow and chestnut descended colours (see later) 

2 Facts in support of this view will be Quoted in their proper place But 
I may be allowed to say that one’s jucgmgnt in such Cases must be Jartally 
founded on observation of appearances and conditions that in their nature 
do not admit of being described? or formulated, but appeal to an observer 
who has leare by experience to mterpret such indications It will tħere- 
fore be undgystood that, throughout this article, the actual evidence for@ry 
conclusions 1s apt to be somewhft discounigd when the attempt is madg to 
briefly convey ıt m words A 

3 I ought to add that it 1$ z0¢ always safe to assume, merelypbecause thee 
reagent has become coloured, that the su face colour under evammmation 1s a 
pigment colour for some recent observations have led me to believe that 
there may be an unapparent pigment present in wings whose surface 1s 
physicaély coloured only 

e 
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salthough feeling that ıt 1s v@ry difficult indeed to convey, 
merely by a brief veeba? definiffon, the practical distinc- 
tions that one bas sloyly learnt from experience to 1eceg- 
nze We will now take eache of the colours in detail, 
alth8ugh, after this, gtneral account of the behaviour of 
physical ĉolourš, there ıs not much left to say of blue, 
or even of grp . e 
' If now the tables of results be referred to, it will be seen 
that I have arfanged the blues ın five different groups , 
but the differences petween the first three—or probably 
four—are „so Slight that they might almost as well be 
thriwn together It 1s, however, somewhat convenient to 
consider them apart In the first group the blue is a 
magnwficent velvet blue, with a rich glow  Primd facie, 
it is evidently a physical colour (as Wallace, eg, had 
*pointed out years ago), and its behaviour when tested 
with reagents leayes no doubt of this Reagents either 
aie without effect, or cause a temporary dulling which 
* disappears on drying, or plainly and permanently injure the 
wing, and destroy the beautiful glow or even the colour 
entirely In cases of meiely temporary dulling, where 
’ thot colour returns on drying, I believe that the eftect 
due simply to the soaking’ of the wing, and that neutral 
liquids would produce the same effect The second 
group, after the explanations I have already given and 
the information that I have tabulated, requires very little 
comment - The various ieactions abundantly showed that 
all these are simply physical (interference) colours The 
third group are hardly distinguishable from the second 
the behaviour,of the Rlue on P machaon when wetted with 
a rgagent and then dried, ıs an excellent example of such 
physical colours as were referred to above Now, con- 
ctrning the fourth group, which in all probability should be 
considesed as one**ith the three foregoing I presume that 
most peop'e are familar with our beautiful ahd common 
Vanessa Ygtterflies, the “Peacock,” “Admiral,” and 
“ Tortoises,’ and know that the borders of the wing 
are marked in the two latter (as well as in the “ Camberwell 
“Beauty ”) wath spots of blue, while in the“ Pe&cock” there 
are magnificent blue ocelh The position of many of 
. these marks strongly reminded me of the special positions 
of blue ın vartous floavers , and at the commencement of 
my experiments I was in great hopes@f discovering a blue 
pigment in these Vanesse , but after repeated expesiments 
I was driven to conclude it almost certain that the blue 
here 1s simply physical Its reactions throughout indicate 
as much , since, on being treated with the reagents, ıt either 
1s wholly unaffected, o1 at disappears, but returns on 
drying, or it pales to a sort of grey that resembles the 
effect produced in the species of the third group, or 
lastly, it may 1n,some cases disappear entirely, as I have 
already pointed out that some physical colours may 
Finally, we have in the fifth group, contaiming the little 
Wue butterflies of the faily Lycenzde, the ony Instance 
I have found of a blue not certainly physical, afd even 
here thg evidence 1s, I think, yy favour of a physical 
colour The question,=diowever, is an unusùatty per- 
plexing.one , and for a long*time I supposed that these 
were pigment blues, but I am very doubtful about them 
now There is no solityon, and I have no evidence of 
any reversion effect , the colour ıs changed certainly, and 
it is rather signficant that in several of the deeper 
coloured species the artificial colour «hus obtamed 1s 
nearly identical with the normal colour of P *corydon., 
but such changes m no way preclude the colour being 
physical The fact, too, fhat in several instances the effect 
was to produce a green dt greenish tint now appears to 
mg very suspiciously indicative’of a physical colour (cf 
Rapılıo polyctor n group 2) I may add, too, Chat the re- 
action of the green in the closdly related “ H&ustieak” 
, butterfly, Thecla rude, which I think 1s in all probability 
’ physical, must also be taken into account , for the reaction 


1 Fide, or instance, Grant Allen's ‘‘ Colours of Flowers "s 
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in that instance 1s similar in_generacharacter to that of 
these blues K 

To sum up, then, the case fot this last group of blues, 1 
seems to me thet we cannot certainly con@ude them to 
be physical, but the evidente point$ very stongly to the 
view that they ares—like ghe other blues—pleysical and 
not pigmental Should this con@lusfon be correct, I* 
have as yet found no instance of pigmgntal blue amgng 
these Lepidoptera : y e 

We will now pass on to green It will be seen that in 
the tables I have divided green into hree groups, of 
these, the first are unmistakable physical colours, exactly 
analogous to the group of matallic blues, and it 1s there- 
fore unnecessary to comment further on them ¢ Thé» 
second group, though not metallic, are nevertheless, I 
believe, also simple phygical colours Not only can I say 
of them what was said of the blue Lycenzde—that 
there 1s not the slightest evidence for any pigment, but I 
may go further, and say that there ıs some evidence for 
the green being physical The striking characteristic of 
this group 1s that every reagent zvstant/y tuns the green 
to a brown or bronze brown,? which reaction might, as 
far as ıt goes, equally betoken either a pigment colour of 
the “reversible” nature, ora mere physical colour That 
it is of the latter natme 1s indicated both by the fact that 
I have opseived, no true reversion effect (always defining 
this reversion effect by the standard example of red), 
and also since it is posstble to produce a similar, though 
only temporary, transformation by pure wate: or by 
alcohol This, I think, makes very strongly indeed for 
the colour being simply physical, lothas I am to recog- 
nize that the magnificent and interesting greens of such 
species as the Argynnis fritellartes, and Thecla rubi are 
unpigmental Stll, my final conclusion, after prolonged 
and careful consideration, is that these colours are simply 
physical? 

Coming now to the third group of greens, we have 
heve undoubtedly pigment colours, showing the solution 
effect There are various degrees of solubility among 
them, and a varying sensitiveness to different reagents , 
but the summary, in brief, ıs that the green pigment is 
dissolved out, leaving a white, ze topiemonieg wing 
Here, again, I need merely repeat what has already been 
said of yellow, and will again be referred to, viz that the 
(green) pigment has been developed, zot from a white 
pigment, but in a white,z¢ unpigmented, wing A further 
question, howeve1, arises—whether gieen has been directly 
evolved as such, or 1s a second st&ge 1n the coloric evo- 
lution Ifthe table be examined, it will be found that in 
several cases the geen has been transformed to yellow or 
yellowish , and this Ras occurred too commonly to be 
otherwise than significant I am therefore of opinion 
that green has been evolved from yellow, and that the 
production of yellow in these cases under the influence 
of the reagents 1s a retrogressive metamorphosis compar- 
able with the production of yellow from red ° Thé evı- 
dence admittedly ıs not anything like so conclusive or 
copious for the inference of this derivation of green, and & 
apond, perhaps, hardly have advanced this view but for 
the analogy to the standard behaviour, of red As it 15, 
however, it seems to me incumbent to hold®~at least pro- 
visionally—that these pigment greens have been evolved 
from yellow? It ıs, however, very evident—as wil 
appear fiom the followmg discussion—that the réspective 
relations of green and red to yellow are very different 
indeed, although there be a community of descent It 
may be well to point out also that these greens occur in 
three very different groups of the Macro-Lepidoptera, viz® 
inthe Rhopalocera, the Noctuz, and th@Geometre The 
apparent exception of Czdarza will be referred to later , it 

1 Tt s especially interesting thatan 7 rud: this brown 1s the sume as thee 
usual ground colour, constituting Me greater part of the wing surface 

2 A discus@on in somewhat greater detag@ of this group—indeed, o® the 


greens ın general—will be found in the Zatomologrst tor May 1891 
3 Cp also Latomologest for May 189% 
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is just possible tat in ethese species the green 1s 
«descended from, not yellow, buf chestnut 5 
Quitting the greerts,1 we now come to what 1s out and 
away the most satisfagtory and interesting colour that I 
have studied—that ıs to say, red Owing, however, to 
éhe very iftimate,relations of ¢his cofour to yellow, it 1s 
difficult to discuss tffem apart, and we will therefore take 
yetlow aid 1ed tegether Referring, now, first of all to 
the table of reds, what do we find as the general result ? 
Omutéing for the present (since they must be considered 
later) the last f@ur species, we find that in practically 
every instance red ıs (rapidfy or zastantly) changed by 
acids ? to some kind of yeild or orange, or, to state it in 
term? of the views that I have been led to adopt, red is 
retrogressively modified into the yellgw from which ıt 
was originally evolved? Here, however, the change 
stops, for, with the one striking and interesting excep- 
tion of Delas (and perhaps one might add one or two of 
the pale pinks occurring among the Sphinges), the yellow 
thus produced 1s zmmovable And since the species 
experimented upon include all varieties of red, and repre- 
sent all the groups of Macro-Lepidoptera, one might 
apparently conclude that, although red 1s an exceedingly 
sensitive colour, yellow can never be affected Yet, if 
the table of the zormall, yellow species be examined, it 
will be found that, in an immense number of hese, the 
yellow is ether partially o1 wholly dissolved ‘by various 
reagents, leaving a pure white wing Here, therefore, 
we find ourselves at once face to face with the problem 
of the character of the yellow pigment, and to a con- 
sideration of that we must turn before proceeding further 
with red 
It will be observed that in this table of yellows I have 
divided the species examined into four groups Omitting 
for the present the small second group, we may dis- 
tinguish three stages, represented by the three groups I, 
3,and 4* This division has been adopted in order to 
Illustrate what seems to me the most feasible explafia- 
tion—at least for the piesent—of the constitution and 
behaviour of this yellow pigment In the fist group the 
yellow ıs exceedingly soluble, and a colourless white wing 
is the result In the next stage (the third gioup) the 
yellow is more or less affected—sometimes very little 
moved, sometimes finely dissolved In the last group 
the yellow is wholly insoluble and entirely ginallered 
Also be ıt noted that :n group 1 pale hght yellows pre- 
dominate, while in the last group the yellow is chiefly 
orange It is, further, clear from this that a complete 
classification of all the yellows would include in this 
fourth group all the yellows artifigially produced by re- 
acting on the reds Now, the explanation which I have 
adopted in order to cover all these facts 1s as follows 
It appears that the yellow pigment, when first ® evolved, 
1s exceedingly sensitive and susceptible of evolution by 
varlqus raagents , in this stage, too, it 1s probably of a 
comparatively pale or light yellow colour In cousse of 
„tıme the yellow pigment ma§ in various instances become 
“shghtly altered in constitution (generally accompanied by 
a change to a deepei or more orange tint), and altered en 
the direction of greater stadslety , or rather, to confine our- 
selves to the literal facts, altered to the extent of becom- 
ing far less soluble Of this intermediate stage we have 
@xamples in group 3 Finally, in group 4 we have 
examples of the last stage of evolution, when an—usually 
hd 


t I have not thought ıt worth while to refer here to the pseudo green of 
Eurhloa cardamiınus vide Entomologist, May 1891 
* 2īItiıs unnecessary here to regard the eless marked and less interesting 
alkaline reaction e 
Some remarks on@his subject will be found in the Zntomologist, xxi 
3 O-7T 
7 it ıs, of course to be understood that, like all rigid divisions, this is to 
Evidently Natyge knows nothmg of three or four 
al arly circumscribed grouns of yellow, but merely an ind finite seres, ofe 
which the first members wouldsfall into my first group, and the last mto ny 
fourth, and so on 
5 I speak, of course, in a phylogenetic sense 
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deep-coloured—insoluble yellow, has been evolved’ It 
appears to me, therefore, thet wsza/%y red 1s evolved only 
afer a long apprtnticeship of yell@w, acmsthis 1s as much 
as to say that as a rule t= yellow Das become gtable and 
insoluble before its evolution mto1eq this explains why 
red can be converted into yellow, but usually so fre ther 

On the other hand, the striking® instanca® of Deas and 
one or two pink species show that occasiqnally the deve- 
lopment of red has been so rapid that the yellow had not 
previously become stable! The vewy parallel examples 
of Cardaminus edusa and Lycena phieas and virgagrea 
should be compared with these . 

There 1s, however, still in my mind an open point as 
regards several of the yellow species in the last grotip , for 
it is not clear by any means that we may not have m4 
cluded here one or two dhys:cgl yellows as well - We 
know that the yellows of the first three group’ are entirely 
pigmental, for their solubility shows this, and we know, 
that in the fourth group several species, such as Dezopera 
bella, C hera lutescens, A vtllica, are pigmented, since 
their relations to red species which jield a similarly in~, 
soluble yellow proves this , but in the cdse of, for ENE 
L pronuba (the “ Yellow Undeiwing”) and its miniatu 
analogue Helraca, we are totally in the dark, anęıt appears 
safer to me to withhold for the present any opinion as to 
whether these be physical o1 pigmental yellows Were 
there any red underwing in the same genus 4s either of 
these, that would be sufficient to justify us, by analogy, 
m considering the yellow of these species pigmental, gust 
as we do that of, e g , Arcia wellzc@, but failing such evi- 
dence, the experimental evidence 1s not decisive in either 
direction? There 1s, however, a most remarkable and 
exceptipaal set of phenomena connected with these yeJlows 
that { once thought might prove the @nterion by which 
to distinguish between pigmental and possibly physical yel- 
lows in doubtful cases such as that of T progecdba Some 
time ago it was incidentally observed by€Mr Edyvards 
that the wing of a species of Cd/zas leftin a damp cyamde 
bottle was turned red This statement was brought under 
my notice by Mi T D A Cockerell, first of all in the 
columns of the Entomologist, and later in a private com-* 
munication I must frankly admit "at for a long time I 
1emained entnely :credulous of this alleged fact, sincetit 
was utterly opposed to all my own experience I had 
observed nothing but re¢rog» esseve modifications of colom, 
whether by solution or simple change, and had found 
potassic cyanide (in solution) to rapidly dissolve the 
yellow of Colas, leaving a stmple white wing it was 
therefore very difficult to credit such a statement . 

T will not tiouble the readers of NATURE with any de- 
tailed account of my expepments* ın thisedirection, made 
with the purpose of verifying—or otherwise—the correct- 
ness OfgVir Edwards’s statement, bat will simply say that 
I finally sacceeded (owing really to a lucky accident) fh 
verifying this A yellow wing of Coas placed on 
wet gyanide.is turned wed, in spite of the solvept action 
of the cyanide such an effece=could never be attained 
by using a cyanide solution, because all the yellow 
would be dissolved out of the wing in a very short 
time, it is therefore necessary te hit the happy medium 
between dry cyanide and solutio% as it 1s, a good deal of 
the yellow always goes into solution, but sufficient 1s left 
in the wing to bè 1eddened I have not stoppea, how- 
ever, at Cotas, but have eaamiged a number of other 
yellow species, with the result that I find many yellows 
become changed by this method to a really bullant red 


t See a full discussion in the #atomologist or January last 

2 Leis, however, to be noted that in ove case I found the yellow ofe 7 
pronuba varg inded » but I do not care to contend fora pigment on the 
strength of fhis alone 6 bd 

3 An account ot these will be found in the Entomologist for July 189r 
I hope that I have made 1t sufficiently clear that I have no spadow of a, 
claim to any credit in discovering this extraordinary phenomenon Most‘ 
certainly I should not have found it out in the course of my own experiments, 
or even afterwards but for Mr Cockerell’s insistence on the accuracy of Ins 
statemest 


e 


e 
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* ,~which red sees uftlefimitely permanent if the wing be 


removed and ried Ig Will be seen that, in the table of 
yellows, esevezag species are marked as showing the 
“cyanide effect? , wlst*others are marked “no cyanide 
effect” The fermer are those in which I have succeeded in 
obtaiming the @eddening ,! the latter will notredden Now, 
qince th forter ase all known to be pigmental yellows, 
whilst qpe of the latter, viz 7 pronuba, Ęıs the doubtful 
cage, 1t seemed probable that this cyanide reaction might 
take plage always and only with pigments, and thus afford 
the desifed criterion But in extending my experiments 
this hope proyed fallacious, for I found—as is noted'in the 
table—that various pigment yellows gave no reaction the 
typical case on which I rehed was C hera lutescens had 
this yellow, which 1s assuredly pigmental, although quite 


+ insolublé, been rgddened, I should have felt justified in 


But not the slightest reaction 
took place with this species I must not linger longer on 
this certainly fascinating subject itis clearly one that 
requires thoroughly working out, and my investigations 
thereupon, are being carried onın several directions , but 

may poinf out the great interest attaching to a reaction 
by which we can pråduce a coloric change practically 


accepting ghe criténon 


. Idewtical (at least in its effects) with that which progres- 


sive evolution has produced in many species formerly 
yellow but now red 

Before, however, quitting yellow, there are one or two 
points yet that need explanation In group 2 in the 
table, I have included two species showing a rich orange 
colour «this, though clearly marking a considerablé pro- 
gress in coloric evolut on from the presumably primeval 
pale yellow, ıs yet exceedingly soluble these instances, 


. which, therefore, are very comparable with the 1ed of 


Belgas, ae another proof that advance fn depth and 
richness of colour is not necessarily always actompanied 
by decreasing solubility I may add that I do not regard 


ethe oÑnge of these two species as being in the direct 


line of evolution frøm yellow to red, but rather as a cob- 
lateral or branch line also springing’ from yellow? It 
1s specially mteresting that in this circumstance, as also 
m so many others, there is an exact parallel among the 
chestnuts © 

And lastly, among the phenemena of yellow, we have 
to deal with the reaction of Argzaw galethea, aheady 
referred to, a reaction in which, contrary to all other 
experience, a white wing 18 changed to yellow bv vartous 
reagents Itis very evident that, since I deny the exist- 
ence of any pigmént in white wings, and assert the 
yellow to have been ceveloped in a previously unpig- 
mented wing, and not bv evolution from a white pigment, 
itis all-important for mg to clear up this matter My 
e\planation, which has been given in some detail in the 
Entomologist (xx, pp 341-43), isto begs brief as pos- 
sible—the following Itis, of course, wall known that the 
pigments of both animals and plants are &ecomposition 


: oducts of the protoplasm, whether, produced directly 


by decompositionsof the protoplasmic Molecule, or ın- 
directly by ungon of to or more decomposition products 
Now, I take i, that in this species—A galathea—jhe 
metabolic processes have not yet produced any pig- 
ment, dt very mgarly so that there ewsts in the wing a 
very unstable mother-substance (tself a decomposition 
product, whether produced immediately from the proto- 
plasmic molecuge, or indirectly from a molecule of inter- 
mediate complexity) , and that the action of any powerful 
reagent #s to decompose this, forming the yellow pig- 
ment, which pigment, ag soon as formed, commences to 
dissolve in the reagent, as so many normal yellows do $ 


1 I have also obtained it with Awvvura atymnus [Wis very significant that 
I have in nv case obtaMed ıt among the Heterocera (moths), but only among 
tye Rhoprlocera Cp zfra, cn chestnut 

2 It is very interesting that the orange of G cleafatra first of all is 
changed to the ground yellow, and then dissolved s. 

3 L may point out that inthe female of A galathea there is already a 
cream tintin the wings A 
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This view, although at present neeessarily somewhat 
hypothetical, appears ‘to me to offer a satisfactory 
explanation of the app&rently anomalous behavieur of 





galathea® F I PERRY Coste 
. (To be continued) 
e e e m 
e ° kd 
e e kd ° 
NOTES e 
Mr ALFRED RUSSEL WALLACE AND Mp EDWARD 


WHYMPER are to receive the Royal Medals of the Royal Geo- 
graphical Society at 1s dqnual meeting on May 23 next The 
annual dinner of the Society will be held on the evgning-gf that 
day after the annual meeting The annual conversazione wil] 
take place aout the middle of June in the South Kensington 
Museum 


Mr CHARLES Hose, Resident on the Baram River, ın the 
Rajahship of Sarawak, has recently explored that river to its 
sources, and ascended Mount Dulit, one of the summits of the 
main range which traverses this part of Borneo, to a height of 
5000 feet Hus zoological collections, which have been for- 
warded to the British Museum, contain manv fine novelties 
Among the mammals, which were described by Mr Oldfield 
Th€®mas at the last meeting of the Zoological Society, are re- 
presentatives of a new Carnivore of the genus Hemzgale, two 
new Insectivores of the genus Tupara, and anew Squirrel The 
birds, which are being worked out by Dr Bowdler Sharpe for 
Tne Tots, likewise contain several remarkable new forms, amongst 
which ıs a new species of the restricted Eurylemine genus 
Calyptemena, intermediate in size between C vrdis and the 
large C whztehead: of Mount Kina-balu Mr Hose 1s a 
nephew of Dr G F Hose, the Bishop of Singapore and 
Labuan 


AMONG the names attached to the recent protest of members 
of the corporation and teaching staff of University College, 
London, against the Gresham Charter, we notice the follow: 
representatives of science and Fellows of the Royal Society — 
Str F Abel, Prof I B Balfour, Sir Henry Begemer, H S$ 
Caxter, Sır] N Douglass, W T Thiselton-Dyer, Prof W H 
Flower, Prof E Fiankland, Di George Harley, R B Hayward, 
H Hudleston, Prof T H Huxley, Prof E Ray Lankester, 
Prof Norman Lockyer, Prof O J Lodge, Sır John Lubbock, 
Prof D Ohver, Prof J Prestwich, Prof G J Romanes, Sir 
Hemy Roscoe, Prof Burdon Sanderson, J Wilson Swan, Piof 
Sylvester, E B Tylor, and Prf W F R Weldon The 


protest contamet equally influential names in the fields of e 


literature, art, and politics, thus formmg a document having 
no small weight im the final decision of the Government regard 
ing this fuule attempt to solve the problem of a Metropolitan 
Univesity e m 


Wr regret to have to wecord the death of Sn Wiliam Bow- 
man, F RS, the eminent ophthalmic surgeon He died of 
pneumonia at Joldwynds, his house near Dorking, on Tuesday 
last He was born on July 20, 1816 Ig 1840 he was elected 
assistant surgeon at King’s College Hospital, where he after- 
wards became full surgeon He was als for a time assistant 
surgeon, and then full surgeon, at the Royal ondon @phthal- 
mic Hospital He acted as the fiist president of the Ophthal- 
mological Society of Great Britain, which he helped®to found , 
and in 1884 he was created a baronet 1m recognition of his pro- 
fessional eminence Sir Willam was a master of thewanous 
methods of ophthalmic surgery, and @id much to improve them 
and to place them on a sound scientific basis He held a lead- 
ing place among thosg who made accessible to English students 
thed.nowledge obtained by the invention of the ophtha]moscopeq 
and to him belongs the honour of having overcome the hostility 


° . 7 e 


‘ 


ig e ‘ . 
With which Von Graqfe’s opgration of iridectomy for the cure 
of glaucoma was received by some Suthguties in this country 
He aleo devoted much attentyon to the treatment of obstructions 
of the tear passages, “nd to improvements in the oeration for 
cataract His microscopic work, so daily as 1840, was recdy- 
nized as worle of figh value He was elected 2 Fellow of the 
Royal “Society in 1841, and r&eived one of the Royal Medals 


e in 1842 Ħ* He Was a member of many other scientific Societies 


both at homé and abroad, and honorary degrees were conferred 
upon him by the Univgsities of Cembidgs, Dublin, and 
Edinburgh. 

Dr R THORNE THornE, F R se will succeed Di George 
Buchaflan, P R S , as medical adviser to the Local Government 
Board à 


Pror. LopcE has, with the approval of the Senate, appointed 
to the demonstratorship in electrotechnics at University 
College, Liverpool, Mr Francis Gibson Baily, late Scholai of 
St John’s College, Cambridge Mr Baily took first-class 
honours in the Natural Science Tripos, and 1s now in the 
employ of Messrs Siemens Bros and Co 


THE Revue Screntrfigue notes that at Kieff there is a chemist 
who 1s nearly as old as the late M Chevreul was at the time of 
his death This ıs Prof Ignace Vonberg, who was born@at 
Vilna on January 17,1791 He was one of the last Professors 
of Chemistry at the old University of his native place, and after- 
wards held, until 1866, a similar position at the University of 
Kieff Hes said to enjoy excelent health 


Ir has been decided, according to Norwegian newspapers, 
that Dr Nansen’s North Pole Expedition shall start on January 
x, 1893 He has selected as members of the Expedition a 
young officer m the Royal Norwegian Navy, Herr Sigurd 
Scott-Hansen, who will make the astronomical observations, 
an experienced Arctic navigator, Captain J Ingebrigtsen, fiom 
Tromso, and Herr Sverdrup, by whom Dr. Nansen was accom- 


„paed in his journey across Greenland 


EVERYONE who occasionally visits the Zoological Gardens 
was sorry to h@ar of the death of the giraffe Since May 24, 
1836, the Gardens have never until now been without one of 
these interesting amimals Dr P L Sclater, wnting to the 
Times on the subject, says that during the past fifty five y@urs 
there have been in the Gardens thirty giraffes, of which seven- 
teen have been bred and ieared*there A male born on April 
22, 1846, hved in the Gardens nearly twenty-one yeais These 
facts prove, as Dr Sclater says, that this anımal (one of the 
“most extraordinary forms among recent mammals) 1s quite fitted 
for captivity, and 1s well worthy of the expense and trouble 1m- 
curred inits keep The closure of the Soudan by the Mahdists 
has prevented the importation of giraffes for some years, and 
for the only ¢ndiv®lual now in the market (an old female) a 
prohibitive price 1s asked The Zoolqgical Society hope that 
the need may be supplied by some of then friends and corre 
spondents in Eastern or Southern Africa 


Dr B W RicHarpson will deliver at the Royal Institution 
his Friday evening discourse on “‘ The Physiology of Dreams” on 
April 2991n place of D? Wiliam Huggins, who will give his 
lecture on “ The*New Star in Auriga ” on May 13 


Pror W G, Owens writes to us from Bucknell University, 
Lewisburg, Pa, US, that on March 15, at 2 o'clock pm, a 
series ofhalos and pathelia appeared and increased in brilliancy 
until 4 o'clock, after whigh they faded gradually tll sunset 

. The circles, ares, and spots around the sun were highly 
colouregl, sometimes showing almost the entire spectrum 


* Tux Report of the Meteorological Council for the y€ar 


ending March 31, 1891, has recently been issued The follow- | 
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ing changes relating to organization were under consideration . 
during the year (1) the purcltse of ®a wew house near 
Cahirciveen, to which it es proposed to moye the Observatory 
from the island of Valentia, the former plate being® gore 
suitable for observations , (2) the registration of th Coungil as 
a corporate body, under section 23 of the @ompanies’ “Act, 
1867 , (3)exammation of clerks, keeping & far $s p»&cticable to 
the system followed ın the Civil Service The practice followed 
by the Office with reference to observers at sea remainsein- 
changed The number of voyages for which fogs Rave been 
returned during the year was 156, instruments have also” been 
supplied to various islands m the Pacific, &c ‘tn the weather 
forecasting branch, a comparison of the forecasts issued at 8 30 
pm during the year with the weather actually experienced, 
shows that the total percentage of success wes 82 
were best, 88 per cent , for the south of England, aad worst, 77 
per cent , for the south of Ireland The hay harvest forecasts 
were very successful , as much as 95 per cent of success was 
attained ın some parts To add to the means of obtaining 
warnings of stormy weathe: at exposed fishery (stations, t 
useful practice of lending trustworthy» barometers, adopted by 
Admiral FitzRoy, has been continued, the number of stations 
now supphed ıs 180 The subject of cloud photography” Has * 
continued to receive attention, and the system of observation 
and reduction has been improved, so that there 1s reason to 
expect that satisfactory determinations both of the heights and 
the vglocities of the various clouds will be made The Céuncil 
have 1equested Mr W H Dines to carry out ® series Of experi- 





ments at Oxshott for the purpose of comparing the action of ® 


various forms of anemometers, as well as experiments on the 
resistances of cufved plates and vanes 
finished, and the resfilts will be published 


THE Deutsches meteorologisches Jahrbuch, alr Ae 
Heft 3, contains twelve cloud pictures, reproduced fron photo- e 
gfaphs supplied by Jdildebrandsson, Riggenbach, and others 
These photographs have been collected by Dr Singai, of 
Munich, who submitted some of them to the International 
Meteorological Conference held there last autgmn, where the 
tmportance of the artistic reprgsentation of clouds was discussed 
The Cloud Atlas, published at Hambuig in 1890, was recog- 
nized by a large majority as the first satisfactory attempt to 
obtain uniformity in cloud nomenclature, but a Committee was 
framed to furthe: consider the futme production of pictues in 
a cheap form, according to the types approved by the Con- 
ference, and Dr Singer was asked to jom that Committee 
The pictures now in question may be considered as his con- 
tribution to the subject The forts are well * defined , the 
names pioposed differ materially from the classification by 
Luke Howard, ffitkerto generally in use, nfore attention bemg 
paid to the avage heights of the various types There are, 
etowevel, stil] distinct variations of gloud frequently seen, whigh 
sore not represented in Dr Singer’s collection, and his system 
of classification, notwithstanding its merits, has defects which 
must, sooner or later, be dealt with, ry 


THE Times of March 24 printed the following communication 
from a correspondent —-Under the direction of the Austrian 
Government an interesting @eries of deep-sea explorations has 
been conducted recently mn the eastern parts of the Mediter- 
ranean, by a scientific paity on board the A/a At one point, 
about 50 nautical miles south-west from {ape Mat&pan, the 
Pola found a depth of 4400 metres (2406 fathoms), followed 
within a few mules ferther east by a depth of 4080 metres (2236 
fathoms), which ar@the greatest depths recorded in the Mediter- 
ranean They have received from the Austrian Hydrographical 
Board the name of Pola Deep The great depression of tie 
Mediterranean must thus be shifted considerably cast from its 
former central position on the maps Another deep area was 

@ a 


The results . 


The wack is nearly * 
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a AT a meeting of the Royal Geographical Society on Monday, | 
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* explored between Canci@and Alexandria—the depths ne A 

from 3310 metie# (1810 fathdins) some twenty miles south-east of 

Grandes Bgy, and fom 2392 metres (1288 fathoms) to 2180 metres 
e (1322 fathoms) wythin a sh@rt distance from Alexandria, the 
maximum depth sounded being 3068 metres (1678 fathoms) ın 
28° 39’ 30% nort latrtuce, and 33° 19’ 54” east longitude The 
highest tipersture “was found during the first part of the 
voyage, # depths of 1 to 50 metres, the highest being 80° 8 
Falfrenheit at 1 metre, the lowest tempeiature, 524°, was 
obseryed it the issue from the Adriatic Sea, at a depth of 
760 metres Ip eaploiations conducted some two years ago in 
the Central Mediterranean, ıt was observed that the density of 
the water and its satuiation with salt increased with depth, and 
the same was aoticed in the western part of this year’s crmse 
But in the Eastern Mledirerranean the density of water varies but 
very little inethe different strata, and it 1s higher on the whole 
than in the west The ‘ransparency of the water 1s very great 
in the Eastern Mediterranean, Altogether the Zo/a made no 
fewer than 50 deep sea soundings, 27 of which touched depths 

moie thaw 1000 metres 


* a papei describing a recent journey to the head waters of the 
Ecayah, Central Peru, by Mr Alexander Ross, was read by Sir 
Alfred Blunt The journey was undertaken by desire of the 
Peravian Corporation Mr, Ross was accompanied by Mr 
Artha: Sinclair, who, like himself, had spent many yems plant- 
ing in Ceylon, agd, for research 1n economic botany, by Mı P 
D G Clark, assistant at the Royal Botanic Gardens, Peradeniya, 
near Kandy, Ceylon Their travels lasted five months, and 

e were confined to the central portions of the inéepior Mr Ross 
saidethat not much of the Sierra visited by them was suited to 
modern systems of tillage But m the Montaña there were vast 
areas ® suitable altitudes well adapted for settlement by Euro- 

° pean inImgrants In,the lower parts of the Amazon basin, p 
a climate more o1 less unsuited to white labour, immense tracts 
awaited only the introduction of Chinese o the Indian coolie 
to turn what was now a magnificent forest wilderness into a rich 
and tnriang prd¥ince The Central Railway would have been 
completed to Oroya in June next? and the Chanchamafo road 
would be opened soon thereafter In continuatiin of these, and 
to connect them with the navigable waters of the Amazon, the 
survey of a railway line had already been ordered The immense 
influeuce these would fave upon the future of Peru and its pro- 
gress would then become apparent At present, to those who 
had not seen that countrys varied and unlimited mimeral re- 
sources, itg grand forests, its rich soil and splendid rivers, a full 
realization of the future of Peru was impossible 


AT a meeting of he Royal Botanic Society @n Saturday last, 
the Secretary, in calling attention to the vaneus examples of 
+ agleas in flower from the Sgcjety’s Gardens shown at the meet- 


” ing, remaiked upon the many inte: mediate” form’ represented® 


between the single and $0 called double varieties In some the 
stamens were only beginning to assume a flattened shape,gthe 
anthers still rema®ıng at the top, in otheis, again, following 
the usual course ef formation of double flowers—namely, by 
alteration of parts instead of adding. to their number, the whole 
of the mteinal organs had become changed into petals, depriving 
the plaat of all oppor tunity of reproducing itself by seed 


THERE®s some difference of opinion in America on the ques- 
tion whether the method g: execution by electricity ought to 
be maintained The American journal J$/ectszce¢y maintains 
strongly that it should Tiys newspaper ieports as to the elec- 
trical executions which have already taken place go to show, it 
cSntends, that death has beer: almost instantaneous in every case 
While tms has been disputed by a few witnesses, almost all have 
conceded that loss of consciousness has followed immediately on 
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the appheation of the current ‘The easel action whic? 
nas been noticed cangot ff a moment,” says Zlectrecety, ‘be 
attnbuted to any consciou8ness op the part of the crigunal 
Tt 1s purely®a reflex nervous action which c&n be 1eprdiuced by 
zpplying a current to thé nerves $f an animal which has been 
dead for someetime, gn fact, a most vigoroas myscular action 
can be set up in a dead body M@M this way That the %ictim, 
Lowever, 1s alive, or that, he suffeys gain in My degeee, ıs not 
for a moment to be considered ” bd 


. 

Tue new number of tha Zconomzc You nal contains, among 
ather things, the Rev Pfof W Cunningham’s maugural lecture 
delivered at King’s College, London It 1s on the relativity of 
economic doctrine, and 1s conceived in a thoroughly scientific 
spit In tlfe course of his argument, Prof Cunningham urges 
that the results of economic mvestigation me relative ın a way 
ic which the results of physical investigation are not The 
paysicist announces principles which hold good, without suh- 
stantial modification, for the whole period of human existence 
on the globe , whereas there are areas, and probably periods of 
human existence, to which the very simplest economic principles 
are hardly applicable, sınce there are tribes which seem to be 
destitute of ideas of eachange The movement of the earth, 
the principle of gravitation, are entirely independent of human 
existence and unmodified by its changes Economie principles, 
on the othe: hand, are statements about human nature ın some 
of its aspects, and the alterations in the human race, their 
hanits and practices, cannot be left out of account, more espe- 
cially as the economic side of life occupies a very different ım- 
portance at different stages of human progress In consequence 
of this distinction between economical and physical mvestiga- 
tion, results that may be used as the bases of practical ap- 
plications cannot be as readily obtained in economics as in 
physics The art of navigation follows very closely on the 
observations and puinciples expounded by the astronomer, but 
the-e 1s need of much correction and allowance before the prin- 
cipies of the economist can be applied by the statesman to st 
his zourse in regard to the details of any great social measure 


Pror G H WILLIAMS, in an interesting paper printed ın the 
latest of the ‘Johns Hopkins University Circulars,” speaks of 
the, mpottant part played in the growth of geological option by 
those regions which happen to be near great Universities Such 
districts, as he says, were natuyally earliest and most thoroughly 
stud.ed, and have therefore become classical for all subsequent 
comparison He especially mentions the miming districts of 
Freipurg and Clausthal, the volcanic regions of Edinbuigh and , 
Bonn, and the Tertiary basins of Parisand Vienna These have 
become, once for All, the type localities for the geological forma- 
tions which surround them Such masters as Werner, Hutton, 
von Dechen, Cuvier, and Suess, have worked there, erecting 
monuments to themselves in the regions which they have inter- 
preted Prof Wilham#s practical conclusion is that Maryland, 
which, froma geological point of view, 1s full of intere#t, ought 
to be thoroughly investigated by geslogists connected with the 
Johns Hopkins University ° 


Tue Council of the Mason Science College, Bumingham, 
apperd to their report for the year ended February 23, 1892, 


| some interesting extracts fiom a report by the Principal on the 


educazional work of the College From these we âre glad to 
learn that the yea, although marked by no new and striking 
developments of the College work, was throughout £ yea of 
continued prosperity, both in regaid@o the number of systematic 
studerts attending the College classes and the excellence of the , 
work done, as testified by the honours won at vaniows Uni- 
verfity examinations Thege was a decrease in the numb@r 
of students attending the departments of zoology; botany, 
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tnetallurgy, and engipeenngy but a large increase ım connection 
with the depaitments of modern languages geology, chen 
physigg, ang physiology 


THE Rugby Schoot Natural History Society has now been at 
work for twenty- five years, and its report for the year 1891 
showsgthat it is still full of, vigorous “life The geological 
section, which lapsed ten years ago, has made a fresh start, and 


è the mete8ropgical, the &rfhitectural’ and the photographic 


sections are stated to be ‘fın a flourishing condition” The 
editors have ‘added to thagreport an index of all the papers and 
records which have been published” w the Society fiom the 
begmnng 


Witz regard to the influence of electricity on the growth of 
plants, 2 senes of experiments made by Prof Alo? on Lactuca 
Scartola, maize, wheat, tobacco, and beans, indicate that atmo- 
spheric electricity exercises a beneficial influence on vegetation , 
that the electricity of the soil has a similar influence on the 
germination of seeds, and that the less luxunant vegetation of 
plants which grow mm the neighbourhood of trees 1s ın great part 
due to *he diminution of temperature 


THE effects of earthquakes on vegetation have been investigated 
by Signor A Goran, in the case of the seismic distu bances which 
occurred last June throughout Northern Italy He found® in 
this instance the uniform result to be to mduce a more rapid 
germination of seeds, and a more rapid growth of the young 
plants, giving rise to a more luxuriant vegetation in the pastures, 
aiable lands, vineyards, and shrubberies, accompanied by an 
unusually deep green colour of the leaves These results he 
believes to be due, not to the direct influence of the tremor, but 
to three secondary causes, viz (1) an increased production of 
carbon dioxide, (2) a diffusion of nutrient fluids through the 
soil, acting as a hind of natural manuring , (3) an increased 
production of electricity In other instances earthquakes have 
apparently had an unfavourable influence on vegetation, but 
this Signor Gotran believes to be due to their having been 


oe€Sociated with a long period of drought 


Or the regently published Zxdtan Museum Noles one of 
the most interesting papers is on the wild silk insects of India 
Itis by Mr E C Cotes, and 1s intended to serve as a supple- 
ment to a previous paper on cultivated silk-producing insegts 
A small amount of silk 1s spun by the caterpillars of most moths 
The only groups, however, whick contain species whose silk 1s 
at all suited for utilization are the Saturnudæ and the Bomby- 
cide, and the whole of the Indian species belonging to these 

egroups, therefore, have been included in thé present report, 
though many of them do not produce sufficient silk to be of any 
use So much, however, has of late years beén said about the 
wild silk insects of India, and such exaggerated opinions have 
been expressegl as tp their value, that ıt has been thought best 
to deal exhaustively with the matter, soas to clea the ground 
and show precisely how the question really stands 


Tue Royal Agricultural and Commercial Society of British 
Guiana has been discussing the question whether an Agricultural 
Col ege should not be Bstabhshed m the colony At a recent 
meeting Mr Jacob Cenrad brought forward a motion to the 
effect th&t a Cogamittee should be appointed to petition the 
Government on the subject He failed, however, to obtain the 
suppoit ofa majority Mr Darnell Davis thought ıt desirable 
tha: the question should be discussed, but could not see how 
anything practical would come out of it unless some kind phil- 
anthropist found the mbngy Agricultural Colleges were very 
expensive, and he did not think the Government could be asked 
to do apything, as it would mean the imposition of additional 
texes He thought that every sugar plantation in the colgny 
was really an agricultural school 
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Mrs ZELIA NUTTALL contributes t® the new number of thg 
Internationales Archiv Jur EthiBorgphie a fearned and m- 
teresting@paper on ancient Mexican shields hg dtwdes, them 
into the following groups —(1) Plain, unadorned war-shields 
of several kinds, used by the common soldiery ) Gala shields, 
indicating the military rank and achievements of chie These 
seem to have been indiscriminately used in “varfare otf feasts ant 
dances Their general structure seems to have beer alike in 
either case, though they may have been more or, less Lgbt and 
strong Shields of this category sometimes reproduced one or 
more features of the mihtary costume, bodygpainting, and 


adornments pertaining to each grade (3) Shields, presumably of, 


the supreme war-chief, exhibiting in picture-writing the name 
of his people or his personal appellation Notlang certain 1s 
known about this group, but its existence seam» vouched, for by 
a series of indications (4) Shields pictured in the todices with 
deities only exhibiting their emblematic devices or reproducing 
features of their symbolic attire Such shields seem to have 
been carried, ın religious dances and festivals, by the living 


images of the derties in whose honour they were TNS 


(5) Shields of most precious materials, with strange and elabo- 
rate designs, described ım the inventories As they are not 
mentioned elsewhere, tt 1s not possible to state anything de- 
finite about them, but it 1s obvious that they were intended fox 
the use of individuals of supreme rank The beautiful shield 
preserved at Castle Ambras, near Innsbruck, belongs tg this 
groupe Itis the only known specimen with a valid, though 
shadowy, right to the title of ‘‘ Montezuma’s Shield ” : 


ACCORDING to Mr A Sidney Olliff, who writes og the sub- 
ject in the Agpecullural Gazette of New South, Wales, the 
* metiopolig” of the plague locust of New South Wales & in 
the western district, especially in the great plains between the 
Lachlan and the Darling Rivers The breeding-gragfids of 


locusts in Austialia are as extensive ass those of the Rocky ° 


Mountain locust, and®are found in similar situations The eggs 
are deposited in vast quantities in the earth, close beside one 
another, frequently over a large tractof country Usually these 
breeding-grounds occu: in sandy soils or in lftgh dry places, 
but occasionally they may be®found on the banks of a creeh 
At the end of September last, during a hurried visit to Ren- 
mark, m South Australia, Mr Olliff found the bare sandy 
banks of a small creek riddled with small holes from which the 
newly-hatched locusts had but just escapad Swarms of young 
locusts had previously been observed by him near Wentworth, 
making their way from the bare places in which they were 
hatched to the richer pasturage The US €ntgmological 
Commission has carefully investigated the various ways n 
which these pegfs can be most effectually, dealt with, and a 
condensed account®f the results is presented by Mr Olliff for 
the benefit of Austra'ian farmers 


© THE Marme~Brolégical Assochfon, Plymouth, has issue a 


new price-list of zoological specimens”. This cancels the pres 
vious hst The specimens are suitable for class or laboratory 
examiation, and for museum purposes ghey are kept m 
stock at the Plymouth Laboratory, and aregto be cdtamed on 
application to the director, 


THE following »arangerhents have been made for science 
lectures at the Royal Victoria Hall duning April —April 5, 
Henry M Bernard, on ‘‘Life in Russia”§ April y, A H 
Fison, on ‘‘ The Compass Needle”, Apitl@26, Captain Charles 
Reade, on ‘‘ The British Navy” ° 

MESSRS MacMIpLaN AND Co have issued the sixth edition 
of Sir Henry E Roscoe’s well-known ‘‘ Lestons in Elementary 
Chemistry ” The fifth edition, which has been repeatedly re- 
printe@ with slight corrections, was published in 1886 The 
author has tried to introduce into the present edition all the 
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e great lakes, by Clement Reid, lfe-zones ın Lower Palzeozoic 
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„ Opens a an interesting paper on A de Quatrefages, by Emile 
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nfore important discoveries Of the last six yems, and to make 
such general impro¥ements & ®he has thought hkely to be of 
benefit to his eeadeyse , ® 





®TuE*Apnl numbers of Natu al Science, the new monthly re- 
view of Scientific pipgress, nas articles on factors in the evolu- 
tion of the Maynmagia, by Prof C Lloyd Morgan , some salient 
points m thesindy of mammals durmg 1891, by R Lydekker , 
the physical features and geology of Borneo, by F H Hatch , 


rocks, by J E. Marr, FRS , and a new group of flowermg 
plants, by A B Rendle 


Messrs KEGAN PAUL, TRENCH, TRUBNER, AND Co 
have issued a second edition of Mr B H Chamberlain’s 
‘Things Japanese ” "The work consists of a number of m- 

e 
dependent? artyşles, arranged alphabetically, and giving an 
account of the Japanese people, their country, their ideas, and 
their industries It has been enlarged by the insertion of over 
twenty new articles, while the old have been corrected up to 
and re-wrjttenin many parts The style 1s compact, fresh, 
and lucid, and at the end of the more important articles the 
author gives a list of books in which further information may be 
obtained Several subjects have been intrusted to specialists. 
Prof Milne contributes the article on ‘‘ Geology,” and Mr 
Mason those on ‘‘ Telegraphs,” ‘* Chess,” and the game of “Go ” 


Tue ‘*School Calendar” for 1892 has been published, this 
“being the fifth year of issue) Mr F Storr, referring in éhe 
preface to the movefhent for the registration of teachers, notes 
that head masteis who have hitherto ignored or sneered at the 
teaching dipl®mas of the University of Cambridge are beginning 
to send up then®dssistants for the examinations of tHe Syndicate, 
or even to enter themselves s 





THE number of D'Anthiopologie (tome 11, No 1) 





Cartailhgc The paper 1s followed by a usefal list of the prm- 
cipal publications by M de Quatrefages M Marcellin Boule 
contributes some excellent notes on the formation of fossiliferous 
deposits Inggaves # There aie also papers on the tumulus-dolmen 
of Marque Dessus {commune d’Azemeix, Hautes-Pyrénées)? by 
General Pothier, on the respective association ®f anthropo- 
logical characters, by D: R Collignon, and on the ethno- 
logical position of the peoples of Ferghanah, by Paul Gault 


TuE U S Geological Survey has lately issued a number of 
important papers in its series of Bullens One of them (No 
69) contams a classed and annotated bibliography of fossil 
msects, another {No 71), anendex to the known fossil insects 
of the world, including Myriapods and Arachnids No 72 
gives the altitudes between Lake Superior em the Rocky 
Mountains, No 74, the minerals of North Carolna, No 75, 
a record of North American geology for 1887 to 1889 inclusive , 

oe e 3 
No “79, an account of a late voleanic eruption in” Northern 
Carolina, and its peculiar Fava No 761s the second edition of 
a dictionary of altitudes in the United States 





. 

Wr have received Parts 41 and 42 of Cassels ‘New Popu- 
lar Educator” Both, like the previous parts, are carefully 
illustrated In addition to the cuts troduced into the text, 
Part 41 has a colourgd picture of ‘‘ the Spectre of the Brocken,” 
and Part 42 a coloured map of the Balkan Peninsula 


Tue Hunterian Oretion, deuvered by Dr J Hutchinson, 
FRS, im the theatre of the Royal College of Surgeons on 
February 14 last, has now been published by Messrs J and A 
Churchill e 2 


‘Tur additions to the Zoological Society's Gardens during the 
past week mclude a Macaque Monkey (Macacus cynomolgus g) 
from India, presented by Mr F D Lyon, a Rhesus Monkey | 
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(Macacus 7 hesus 9 ) from India, presented by Mr J G Wythe, 


a Brush Bronze-winged Fygeo (Paps elegans 3 ) from Australia, 

presented by Mr H H Sharlf&hd, FZ $ , two Red Kangaieos 

(Macropus rufus 9 9) hom Australia, dep&ited , two Great 

Amerfcan Egrets (Ardea dgvetta), two Snowy Egrets (Ardea 

cancidsssima) fron Amegca, two Buff-bached “Egress (Ardea 

russtta), European, purchased, an®Eland (Oveas canna 6), 
o 


born in the Gardens è ee ° 


OUR ASTRONOMICAL COLUMN 


THE PLANET JUPITER —During the last year or so the planet 
Jupiter has been the subject of many observations both,at hame 
and abroad The curious markings that become visible from 
time to time have been very carefully watched, and the changes 
whic7 they have been setn to undergo hkewise recorded Those 
who take a special interest in these observations will find in 
L’ Astronomie, under the title of ‘Recent Discoveries on 
Jupiter,” a most excellent article written by M Camille 
Flammarion The author, after giving a description of the 
general state of the planet that can be gathered from a telescopic 
and spectroscopic survey of his surface, adds a réseendé of the im- 
portant observations made by M Terby, at Louvain, which were 
originally addressed to the Belgian Academy Many very 
important facts relating to the positions which the dark and 
light spots take up are here collated, and the numerous illustra- 
tions .mpress one strongly with the vastness and rapidity of the 
changes that are continually m progress 

Asthonomy and Astro-Physics for March contains also some 
notes on this planet, communicated by Mr H C Wilson, of 
the Goodsell Observatory, who, armed with a 16-inch equatorial 
during the winter of 1891, completed many sketches, some of 
which are here exhibited These observations seem to indicate 
that as the daik belt approached the great red spot which 1s 
situated just north of it, the latter appeared to force it to one 
side, ‘ there being always a very narrow hne of white between 
the belt and spot” This fact seems to show that, whatever 
the spot may be composed of, it has the power of dissipating 
the clouds in close proximity to ıt 


THE OBJECTIVE Prism —Prof Pickering, in the March 
number of Astronomy and Astro-Physics, communicates a very 
interesting article relative to the method of photographing the 
spectra of the stars with an objective prism As an account of 
this method has already been descitbed in these coftimns in the 
review of the catalogue published under the name of ‘‘ The 
Draper Catalogue,” ıt 1s unnecessary for us to enter into the 
detailg again Atthe latter end of the article he mentions also 
that ‘a still further advance will be made with the great photo- 
graphic telescope, the gift of MisyC W Brace” This instru- 
ment 1s stated to be similar to the ‘* Bache telescope,” but 
three times as large, having an aperture of 24 inches The 
spectra of stars down to the roth and 11th magnitude are expected 
to be obtained witht The engraving which accompanies the 
text illustrates the method of attaching the Jarge prism to the 
object-g’ass end of tte telescope 


Varialion of Laiirup—E —Dr B A Gould, in the 
Astronomical Journal, No* 257, presents us with some of the 
york which he has been undertaking with regard’ to tHe periodic 
variatior of the latitude æ Cordoba, from observations made 
with the meridian circle The results obtained by Dr Chagdler 
showed that by assuming a period of fourteen months, the 
variations in the latitude, determined between the years 1860 
and 1875, could be accounted for Pr Gould thought 
that the same period might be found to satisfy the Cordoba 
observations, and the computations that he bas made form the 
subject o” the present inquiry Owing to the factghat tuhum- 
ber of the Fou, nal does not contain the whole of the work (the 
latter part of which will be concluded in the next one),we are 
not able to give the results which he has obtained, Dut we can 
mention a point that seems of unportance, and which tends to 
corroborate Dr Chandlei’s results . 

In a tanle showing the mean excess @f fhe calculated, above 
the observed, dechinations, the author remarks that ‘ there are 
two facis which atiractatiention first that the tumes of maxima 
and munima of the cugve are approximately coincident With 
thosealedaced by Dr Chandley from contemporaneous obser- 
vations in other places, and, secondly, that the corresponding 
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periodical fluctuatgons ofthe curve are markedly inferior to other 
and larger variations upon which tlèey appear super posed The 
range inciuded between these exaremes amounts to tavo seconds, 
and 1g altogether g00 largë to be attributed eithg to personal 


equation or to any instrumental origjn ” 


Tue DiscqyeEry oF NEPTUNE Pung a visit to England, 
inet876, Prof Holdenswag frequently with Mr Lassell, and he 
then leaned, a circumstance connected with the discovery of 
Neptfne which 1s not ®vethout interest Now that Adams and 
Lassell dre both gone, Prof Holden has published the brief 
notes he,made at the time, as a contribution to the history of 
the great discovery “Wt 1s well known that, in October 1845, 
Adams submitted to the Astronofher Royal his computations 
indicating the existence of an unknown world beyond Uranus 
Ted work was shown to Dawes, and he was so much impiessed 
by it that he wrote to Lassell, asking him to search for Neptune 
m the region designated by Adams Had the discoverer of the 
two inner and famt satellites of Uranus, and the satellite of 
Neptpne, duected his 2 foot reflector to this region, there 1s 
little doubt but that the planet would have been picked up 
However, the Fates ordained otherwise Lassell was confined 
to his sofa by a spramed ankle, and, when he recovered, the 
letter of Dawes, giving the predicted place of Neptune, could 
not be found It tuned out to have been destroyed by a too- 
zealous maid-servant Thus, “by a set of curious chances,” 
the new planet was never looked for by the then most powerful 
telescope and most skilful observer in England It was not 
until many months after the letter of Dawes to Lassell tMat the 
planet was found by Galle and D’Arrest, near the position given 
by Leverrier 


ASTRONOMY A1 THE Paris ACADEMY, MARCH 21 —At the 
meeting of the Pans Academy of Sciences, on March 21, M. 
Loewy presented a picture of the Orion Nebula abtained at 
‘Loulouse Observatory, with an exposure of five hours, on Feb- 
ruary 24, 25, and 26 

M Bigourdan obse.ved Swift's comet on March 17, 18, 19, 
and 20, and determmed tts position He describes it as ‘fa 
bright nebulosity, 2’ in diameter, without a tau, and with a 
well-defined stellar nucleus, the light of which 1s comparable 
with that of a star of the eighth or ninth magnitude” Den-, 
ning’s comet was seen on March 19 and 20, and five observa- 
tions of position were made It is described as ‘‘a feeble 
nebulosity without a tail, 25” to 30”1n diameter, biighter to- 
waids the centre, but without any apparent nucleus Its light 
was at thegnost equal to that of stars of magmtude 13” M 
Rayet observed Swift’s comet on March 17 and 19, and esti- 
mated that its nucleus was of the sixth or seventh magnitude 

M Terby, in a lette toM Faye, claims priority for the idea 
that solar spots and other disturbances on the sun effert an 
mifluence on terrestiial magnetism and electricity which varies 
according to the position of the phenomena with reference to 
the sun’s vistble disk In a paper presented to the Brussels 
Academy in 1883, ‘* On the Existence and Cause of a Monthly 
Periodicity of Amore,” he showed thate the fluctuations in 
frequency of auroræ were connected with the period of the 
sun’s synodic rotation Hence, some portions of the solar 
surface seem more capable of exerting terrestrial influence than 
others 

VARIABILII® or NEBULÆ —In NATURE of January 14 
(p 261) some observations were gescribed which seemed 4 
indicate that a nebula m RA 3h 36m, Dec] 95° 2’ 1, was 
variable Dr Lewis Swift notes, in Astronomy and Astro- 
Physics, that he has again looked for the nebula, and on January 
31 succeeded in geying two glimpses of it, using a power of 195 
Although Dr Swift 1s not inclined to believe that the nebula 1s 
variable, it 1s strange that he should at one time have picked up 
the ebject whilst sweeping, and yet not be able to find it after- 
waids, even With the most persistent searching That Di Dreyer, 
also, should have failed to see the nebula on several occasions, 
although be hnew where and what to look for, 1s almost un- 
accountable, 1f the bnghtness 1s umform It 1s to be regretted 
thag the illumination of the sky at Rochester, from the electric 


hghts, seems likely togprevent Dr Swift from continuing his 
search for nebule 








QOLAR PROMINENCE PHOTOGRAPHY —As the great spot- 
group of February was again coming found the sun's east limb 
on Mdich 3, M Deslandres®observed over it a prominence 
He glso photographed it, and, at the meeting of the Paris | 


eNO II70, VOL 45} , 


e 

Academy of March 14, communfcated the results obtamed, 
The Fraunhofer lines H and K@are very Wight on the photo- 
grapi, and the entireesertes of uffra-violet hydsqgen lines are 
plainly visible Other lines a1@seen which Raye not Previously 
been recognized as chromosphere lines,*viz the magnesiun 
triplet about A 383, and lines at AA 375 93, 376 f4, and°368 53, 
the o1gins of which are unknown ey. 


THe AURORA SPECTRUM —The aurora of February 13 was 
seen at Chicago, and Prof Hale made some obser@ations of its 
spectrum, using a small dnect-vision spectroscope <A*brght 
band was made out in the red, near C, and Snoth8t was identi- 
fied as the characteristic aurora-Imme A very faint line, broad 
and hazy, appeared in the green, near the p€sition of 4, and a 
faint one near F 
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THE PROPERTIES OF AMORPHOUS BORON 


THE pioperties of pure amorphous boron form the subject of 
a contribution to the current number of the Comptes rendus 
by M Mossan In our chemical note of March 3 (p 421), the 
method was described by which M Moissan has recently suc- 
ceeded ın preparing the amorphous foom of boson in a st 
almost perfect puuty The method consisted in reducing an 
excess of boric anhydiide with powdered metallic magnesium, 
and subsequently repeatedly extracting the soluble pro@ucts by 
acids He now proceeds to describe the physical and che- 
mical properties of the element as thus obtained Pure amor- 
phous boron ts a fine chestnut-coloured powder, whicli may be 
readily moulded into adhesive masses by pressure Its density 
13245  Itis infusible, even at the temperature of th@ electric 
aft When heated ın the air to a tempgrature 1a the neigh- 
bouthood of 700°, ıt inflames, and burns with formation ofe 
boric anhydride If a small quantity is heated strongly in a 
test-tube, and, while hot, thrown into the an, a h8st of brillant 
sparks ate pr8duced When the powder is heated in a cyirent 
of oxyggn ıt busns with an intensely luminous flame which, 
when the experiment is performed in a dark room, 1s observed 
to possess a green tmt The rays emitted are almosjlevoid of 
actinic power, the greater portion of the chemical active ead 
of the spectrum being wanting Pre &morphous boron reacts in" 
a beautiful manner with sulphur at a temperatuie of abbut 610°, 
brillant incandescence occurrmg with production of sulphide 
of boron This latter substance 1s decomposed by water with 
liberation of sulphuretted hydrogen Selenium sseacts with 


aməıphous boron in an agalogous manner at a higher tempera- | 
ture, but wyhout incandescence, the selenide of boron produced . 


evolving hydiogen selenide when brought m contact with water 
Tellurium, however, may be fused m presence of boron without 
any reaction occurring 

When amorphous boron is heatgl in an atmosphere of 
chlorine to 410°, combination accompamed by bright mcan- 
descence occurs with formation of chloride of boron, which, if 
the experiment 1s performed ın a surtable apparatus, distils over 
into a receiver placed to intercept it Bromtne ¢ombines with 
boron to form the liquid bromide of boron at a temperature ap- 
ptoaching 790°, the reaction hkewise bemg accompanied by 
incandescenée e Even bromme water attacks boron, although 
slowly, at tle ordimary temperature, and an aqueous soluuon of 
bromine in potassium bromide attacks it iapidly Iodine ap- 
pears totbe withbut action évén at ą red heat AmowPhots 
boron only combines directly withatrogen at a high tempera- 
ture, mere tiaces of the nitride being productd at temperatures 
ebelow goo” when the powder 1s heated in æ current of nitrogen , 
but at about 1200° combination rapidly o&us The vapours of 
phosphorus, arsenic, and antimony do@ot react at available 
temperatures When,amorphous boron ıs heated im the electuic 
acin an atmosphere of hydrogen, boride of carbon 1s formed 
with a portion of the carbon of the poles e 

The behaviour of metals towards amorphous boron 1s some- 
what singular The alkali metals may actually beedistilled over 
the powder without any apparent trace®of combination Mag- 
nesium, on the contrary, combifes with boron to form a boride 
at a low red heæ Iron and aluminium also form borides at a 
1ed heat, andesilver and platenum react with even greater 
facility bd 

Acids react with amorphous boron with considerable erfrgy 
Ab 250° sulphuric acid is reduced to sulphur dioxide Nitric 
acid m small quantities produces incandescence Phosphoric 
anhydride 1 reduced at 800° to phosphorus Arsenious and 
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argenic acids are eedifted at ®%w redness with sublimation of 
annul: of arsenic When ®he powder ys dropped into warm 
solutioneof fodicea&d, 10d:ne oS liberated, and 3f a mixture of 
amorphous boron aml crystallized 1odic acid 1s slightly warmed, 
it takes fire, amd a%loud of sodine vapour is produced Gaseous 
hydrofluoric acid%attacks amorphous boron at low redness, 
hydaogen being fberafed, and fluoride of boron produced 
Hydrochlome acid only reacts at bright redness 
Steam does not react with boron below a red heat, but the 
moment mncgndesgence commences at any point the decomposi- 
ton proceeds with explosive violence, hydrogen being liberated 
and boric anhydride produced Carbon monoxide 1s reduced by 
boron at 1200°, with formation of boric anhydride and deposition 
ofecarbon When amorphous boron 1s heated to low redness in 
a current of nitrous oxide, mcandescence is produced, and boron 
nitride and doucanhydride are formed Nitric oxide, however, 
does not geact wich boron under these circumstances 
Metallic oxides are much more readily reduced by boron than 
by carbon For mmstance, wnen a mixture of copper oxide and 
amou phous boron 1s heated ın a glass test-tube, the heat produced 
an the act of reduction 1s so great that the glass immediately 
Oxides of tin, lead antimony, and bismuth aie imme- 





fuses 
Fam reduce@ upon slight'y warming, and the mass becomes 


white hot When peroxide of lead 1s rubbed ın a mortar with 
‘amorphous boron, a violent detonation occurs Oxides of iron 
and Cobalt are reduced at a red heat, but the alkaline earths are 
not attacked by boron When caustic potash 1s fused in contact 
with amorphous boron, a vigorous reaction occurs, with rapid 
evolution of hydrogen 
., The great affimty of boron for oxygen may be readily shown 
by making a gunpowder in which carbon 1s replaced by borgn, 
of such a Muxture @f amorphous boron, sulphur, and nitre 1s 
® made, 1t will be found to explode considerably below the lowest 
red heat Ifa few particles of amorphous boron are allowed to 
fall into fused potassium chlorate, quite a pyroteghnic display 1s 
produgd  Th®"behaviour of certain fluorides towårds amorph- 
ous boron 3s interesting Silver fluoride, fot instanee, reacts 
in the cld upon simple contact m a mortar, with mcandescence 
and detotption Many other fluorides are similarly decomposed 
. on warming > 
Sulphates of potassium ar? sodium are reduced to sulphides 
at a low red heat by amorphous boron with great energy, the 
mass becoming white hot Fased mitre, however, only reacts at 
the temperature at.which oxygen commences to be evolved, but 
fused nitrif@s of th® alkali metais react with violence, and pro- 
duction of light and heat Sodium carbonate, moreovef, is 
reduced at the temperature cf low redness withevivid incan- 
descence The reducing capavilities of boron appear to be even 
manifested in presence of water, for the powder rapidly de- 
colo.izes a solution of permanganate, and reduces solutions of 
ferric salts to ferrous Selver nitrate in solution 1s reduced with 
deposition of crystals of metallic silver , gold chloride also yields 
an immediate precipitate of finely divided gold, and platinum 
chloride is hkewise reduced with precipitation of platinum upon 
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THE ougin of the Manchusythe race to which the reigning 
dynasty in China ebelopgs—is discussed by a writer in the 
North Chana Herald, of Sfiangna: He says that the Tungus 
people are scattered about in Siberia and Manchuria in rather 
small communities O{several hundreds or thousands each if 
1854 there were about thirty-five or forty thousand persons 
altogether in Siberia Belonging to this race Being hunters and 
fishers they find ıt best to live on the banks of rivers and on the 
seaside for fishing, and in wooded hfil countries for hunting 
They are met with, @onsequently, on the shores of the Baikal, 
and on the upper wategs of the Lena, which rises among the 
mountains west of that inland sea These few colonies of this 
race ate under the jurisdiction of Irkutsk Still farther west 
there are a tribe or two on the Venisse: Those on the Lena 
are near the part where the mammoth and otfer wild animals 
formerly had their haynts Te frozen remain#of these ancient 
creatures are found chiefly at the mouth of the Lena, which 
flow€ north to the Arctic Sea through about twenty degrees of 
latitude from the neighbourhood of Baikal On the east of the 
Baikal, Nerchinsk and the banxs of the Orchon and Onon 
Rivers are preferred by this people, who are irregul@ily scattered 
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among th. Buriat tribes gn thes part of Siberia In the Amur 
territory of Kussia they occupy parts of the sea coast, and_are 
known as ‘he, Orotches and Gold: ‘It is bgcause the galmon 
anc gther fish that they liye on arg found m abundance that 
they here build their movable huts In the Russian Amur 
province tnere are about @orty thousand of thew, rapresenting 
an ancient race which, as therr langu®ge, jomed with the facfs of 
Chinese history, shows, must have occupied theee same terri- 
tories and prosecuted these Sccupatior’ for thousands of years 
In Kinn province there are, it 1s lthely, a conesponding number, 
for the trade with China always demagds sable sles, otter 
skins, squirrel skins, beaverg,*ermines, and fox skins in an ever- 
Increasing quantity Its this demand for skims that maintains 
the tribes in the north part of Kirin province residing on the 
banks of the Usuri and other streams which flow north mto”the 
Amur ü 

The Tungus tribes te which the Manchus belong first appear 
in history ın the Chow dynasty They are the Sokdin or Sushen 
of that age, and they were powerful in the eleventh century 
before our ea They are mentioned ın the preface of tlre Book 
of H story, so that we have next to classical authority for their 
existence a. that distant period as a powerful state The 
historian Tso mentions them in the sixth century, and from the 
way m whicn he speaks they were the strongest race in Tartary 
atthe time But in the third century, after nine hundred years 
of honour, their star went down, and the age of Turkish 
ascenjency arrived The Hiung-nu Turks of the Han dynasty 
had emperors of therr own, who at least on one occasion were 
received in China on terms of equality with the haughty 
sovereigns oftheir southern neighbours They could call them- 
selves eldest sons of heaven and brothers of the sun and moon, 
just as the Chinse could, and therefore they did so But their 
star also went down The Turktsh race has been used to rule 
wild tribes for 2000 years We know that the Hiung-nu 
were Turks by the words left of their vocabulary which ae 
found recorded in Chinese history But their power declined, 
and tken the Sushen, or Tungus, 10se again to influence, and 
it was becaus. they hved in the eastern provinces, where the 
valleys are nch in productive power, and because they had the 
good sense to profit by Chmese teaching When China con- 
quered the Moukden province and Corea, a century before the 
Christian era, the result was that the habits of lıfe of the Chinese 
and their moral and intellectual activity spread to the east and 
north-east Tungus and Corean tribes came under this new 
influence, and grew more powerful in proportion to fhe progress 
they made ım the adoption of a civilized hfe he Tungus 
Ambassadors arrived at Loyangin A D 263 and 291, anda few 
years later, when the Tsin Emperor had removed his Court to 
Nank@ng, they appeared there Probably they came from the 
mouth cf the Newchwang River by sea, for we know thgt the 
Chinese junk masters navigated the Gulf of Pechil: fully 2000 
yearsago The tioops which subjugated Corea at that time 
weie there in large junks Meanwhile other branches of the 
Tungus race had kecome sufficiently powerful to disturb the 
quet of North China Among them were the Owan and 
Sien Pi The Sien Pi and the Fluung-nu conquered large 
portions of Chiuese territory The Tungus people ruled in the 
province of Peking The Turks occupied Shansi, and Tibetan 
tribes took possession of Shens! Each of these races seized on 
pet part of North China which lay contiguous t® thet homes in 

‘artary This state of thangs lasted till the latter part of the 
fifth century, when the Chinese drove the Tartars out Again, 
however, at the beginning of the twelfth century a Tungus 1ace 
conquered North China, and was followed later by a Mongolian 
dynasty, :o which the Chinese of north and south all submitted 
for a hundred years 

The Mongols as a race are probably an offshoot from Tungus 
stock There are differences, but there 1s on the whole atgreat 
resemblance The consanguinity that exists between Manchu 
and Mongol ıs greater than that which 1s found to,prevail 
between Mongol and Turk , and therefore it may be concluded 
that the Tungus, either in Siberia or in Manchuria or on the 
Amul, threw off a branch which became Mongol This weuld 
be of a very antient date,*for otherwye*the grammars of the 
Mongol and Manchu would be more alike than they are 
Gerghis Khan and his tribe started on the conquest of the 
Asiatic cortinent from the neighbourhood of the gold mines in 
Nerchensk and the Mongols arg not fishermen by pigference 
nor hunters of tie sable martin and the beaver They are 


i rathe: keepers of sheep and riders of horses and camels They 
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might easily develop their langnage ın @he vicinity of the Altar 
Moantains and the Baikal. . 

As & the Man@hus, they have forgotten therr @arly occupa- 
tions since coming to Ching, and they attend now only tê the 
duties of the public service or togmilitaiy training The 
language, fike the Mongol,gs rich with the spoils of antiquity 
All the varjous forms of culture, whether belonging to 
Shamafiism, Confucian®im, or Buddhism, with which they have 
become sccessively familiar, have contributed a share To 
these must be added the vocabulary of the huntsman, the fisher- 
man, and the shephéd, and all, the terms necessary for the 
feudal relationship as well as those of the trades and occupations 
of the old civilization : 

° ` 








SOCIETIES AND ACADEMIES 
LONDON 


Physical Society, March 11r -—Prof, A W Rucker, 
FRS, Vice-President, in the char-—Mr H M Elder read 
a paper on a thermodynamical view of the action of light on 
silver chloride In the decomposition of silver chloride by light, 
chlorine 15 given off, and a coloured solid body of unknown 
composition (sometimes called ‘‘ photochloride”’) formed, the 
reaction being indicated by the formula #AgCl=Ag,Cl,,.. +$Cl,’ 
If the experiment be carried out in a sealed vacuum, the chgoride 
1s darkened up to a certain point, but regains whiteness when 
left ın the dark These facts have led the author to believe 
that the pressure of the liberated chlorine 1s a function of the 
ulumination or intensity of light falling upon the chloride, in 
the same way as the pressure of a saturated vapour is a function 
ofthe temperature Since illumination ıs a quantity in many 
respects analogous to temperature, he considers ıt not unreason- 
able to apply thermodynamic arguments, and regard chloiine in 
presence of silver chloride and ‘‘ photochloride” as the working 
substance in a ‘‘Jight engme” He therefore supposes a 
Carnov’s cycle to be peiformed on the substances at constant 
temperature, the variables being pressure, volume, and illumina- 
tion Since the cycle 1s strictly analogous to Carnot’s, except 
that lumination 1s written for temperature, he infers that the 
efficiency 1s a function of the two illuminations It also follows 


e99” that just as Carnot’s cvcle ts used to determine an absolute 


scale of temperature, so thts cycle may be applied to determine 
an absoluteecale of ilumimation Tt only remains to determine 
an empiic scale analogous to the air thermometer, and to com- 
pme it with the photodynamic scale, provided a method of 
making the comparison can be devised Assuming the axioms 
applied to Cainot’s cycle are (rue when illumination 1s Witten 


for tefperature, the author shows mathematically that ø œ 1°, 
where # 1s the pressme, I the illumination, T the absolute 
temperature, and p the heat of combination per gramme molecule 
of chlorine evolved If P be the heat of formation of silver 
chloride, the fraction p/P may be consideretl as expressing the 
fraction of the total chlorine that can be removed by the action 
of light upon it, supposing the gas removed so as to keep the 
pressure below that corresponding to the illumination The 
chemical equation might then be written-— 


* P/PAgC] = Agp Clp; + $C, 


e 
thus the formula for “ photochloridé” would be Agp,,Clp TERS 
Prof Rucher reid a letter from the President (Piof Faitz- 


gerald) on the subject of the paper 
corresponding with, the second law of thermodynamics was 
employed He was not sure that the engine was perfectly rever- 
sible, and felt doubtyon the subject of phosphorescence mentioned 
in th@last operation ofthe cycle Nevertheless, the paper was a 
most interesting one, and very suggestive Prof Herschel 
pointed yout that Becquerel’s phosphoroscope showed that all 
kinds of light produced phosphorescence, and thought that, in 
considering the subject, the non thermal character of photo- 
gene light should be kept in view Mı Baker sad 
he had been workimggon silver chloride for several years, 
and found that no darkening whatever took place if hept 
dry and zz vacuw He considered oxygen necessary to the 
action Dr C V Burton, referringgto the morivity of the 
system,gsaid that only a smal fraction of the energy eof the 
ulammoation was actually made use of Ie also thought it 
neces@iry to consider how far the second law of thermodynamics 
could g>@ treated as gn axiom He g@imself had been led to be- 
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e . 
heve the law did not hold for miixyires of Substances differing 
in a fifite degree from 8ne another Some timeeago he eapert- 
mented on a solution of sodtun® sulphate placed in ® djalyzer 
kept at constant temperature The more’agid portion pas‘e 
though the membrane, and on mixing a rise of tempera- 
ture was observed, the dialyzer thug acted lie ,Maxwell’s 
demons, and the muing increased the motivity of the system 
Prof Rucker expressed his doubts as to wheth@r the cycle 
described in the paper was stiictly analogous to that in Carnot’s 
problem In the latter case the parts of the workmg substance 
only differed infinitesimally from one another, whilst in thee 
former the working body was a mixture of twe solids and a gas 
In order that the mcreased illumimation should not alte: the 
temperature, heat must be carried away According to the 
paper, the first part of the cycle must be boih adiabatic and 
isothermal This seemed hardly possible If the chlorine 
alone be considered, ıt could not be true, and it gould®only hold 
if the chloride absorbed all the heat given out by the compres- 
ston of the chlorine This seemed improbable, but, 1f true, it 
would be veryimportant Captain Abney saw another difficulty 
in the fact that at low temperatures silver chloride ıs not acted 
on even by violet light, whereas heating greatly Increase gee 
action In his opinion the conclusions aniived at required con- 
firmation, but the paper would form a starting-point for many 
new experiments Mr Elder, im reply to Prof Fitegeraéd, said 
the axtom corresponding to the second law as stated by Claustus 
might be formulated thus Energy cannot of itself pass from a 
less bright to a brighter body In the paper he had assumed 
that the energy given out during compression at the lower 
illumination was of the same quality as that absorbed at the. 
higher The whole question depended on compaysons of im- 
tensities of iluminations of different wave-lengths In the 


expression p< IPT, p was probably a function of T, and 
Captain Abney’s objection was not necessarily fatal Speaking 
of the presence of oxygen being essential to deeompositiog, hè 
believed some sevtsitizing body was necessary, but judgn fx from 
experiments he had seen, an infinitestmal quantity would prob 
ably be sufficient, for the action seemed to be of atalytic 
nature He felt the weight of Prof Rucher’s obye€tions, bet 
thought they might possibly bewne? —A paper on choking * 
coils was read by Prof Perry, FRS Regarding a *choking 
coil as a transformer with one primary and many secondaries 
represented by the conducting masses, he pointed out that all 
the secondaries might be replaced by a single cotleof 7 turns, 
and*iesistance r ohms, shert-cucutted on itself Assuming no 
magnetic leakage, the equations for the two circuits at any 
instant are V = RC + N@l, and O = 7¢ + nol, where N and 
mare the turns, R and v the resistances, I the total induction (in 
108 C G S lines), and C and e the primary and secondary cur- 
rents respectively Since the exciting qurient, C, 1$ all-important 
in choking coils, and its value depending on the law of mag- 
netization, the equations are treated ina different manner from 
that adopted ın ordinary transformer calculations Expressing 
the magnetic law as a Fourter gseries, I = $ Am, sin zx, the 
value of A (viz NC + wc) 1s deduced, and when V or Lis 
given as a pgriodic function of the time, C may be calculated 
Assuming væ sin 2é, the author finds 


-£ } 
cg e) 
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C= Vo f Jitagsinf+e! sp j it—go-rtan™(tan f+ 
Nod kd 


where e = #?ekj, f 1s the hysteresis terif, and 4 and m con- 
stants depending on the law of magnet&ation For ordinary 
transformer magnetizateons, 6 = o 2,and# = 005 From the 
above expressign it willbe seen that if there 1s no hysteresis 
(ze f = 0), the effect of the eddy currents ¢, 1s to inciease the 
amplitude of the important term, and to produce a lead of 
go” ~ cotte, whereas the effect of hysteresis without eddy 


currents 15 to leave the amplitude unditered, and produce a ~ 


lead f Putting f = o gives resiflts in accordance with experi- 
mental observau8n, hence the autho: ts inclined to believe that 
there ts no hyst@resis ın transformers e also points out that 
the higher harmonics must exist, and thinks 1t probably that a 
choking coil with finely divided iron may prove a meth@d of 
incleasing frequency by mere magnetic means Taking the 
case of a 1500-watt transformer (2000 volts) unloaded, m which 
the loss in eddies was 40 watts, ıt 1s shown that a secondary of 
2 turns, and resistance 19 ohms, would replace the® eddy 
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curfent circuits Aessufiing cofistant permeability and no eddy 
currents, the value of C come out o 07398 sin (£ ~ 90°), evhilst 
with eddy cu rent@ar some satgiration 

(=o O7OIT sin (At = 69° 2) - 0 014796 cos 5 £ — 0 003695 cos Sat 
Dr Fleming said hê was working on the subject of choking coils, 
and had found that? in clsed-circurt transformers unloaded, the 
real watts wgre about 0 7 times the apparent watts This, on 
the assumption of sine functions, would indicate a lag of about 
A similar ryle for open circuit transformers was much 
needed . It was important to know what size of core and coil 
was required to choke down to a given current Dr Sumpner 
thought it better t treat the subject graphically rather than by 
analysis, and described a construction whereby the fundamental 
equations cduld be readily integrated Prof Perry said he had 
reason to thigk tHat ordinary hysteresis curves were not applic- 
able to transformers «By analysis of the experimental E M F 
and current curves, one could work backwards and find the true 
hysteresis curves 


Chemical Society, March 3—Prof A Cram Brown, 
F R S, in the chair —An address was read, which it 1s proposed 
toegresent to Prof Bunsen, who has now been for fifty years a 
fornia mmber of the Society ~The following papers were 
then read —A rule for determining whether a given benzene 
mono-dgrivative shall give a meta-di-derivative or a mixture of 
ortho- and para-di-derivatives, by Prof A Crum Brown and 
Dr Gibson Ifa benzene mono-derivative be converted into a 
di derivative by replacement of a second atom of hydrogen m 


» the nucleus by a radicle of the same kind as the one already 


present, he product may consist either of the meta-di-dertvative 
or a mixture of ortho- and para-di derivatives The authdts 
suggest a rule for d&termmming which of these two cases will 
esult in any instance If the hydnde of the radicle employed 
1s directly comvertible into the corresponding hydroxide, the 
oreta-di derivatiye, will be obtamed on further swbgtitution by 
the sfinee radule If the hydride of the subsytutmg radicle 1s 
not directly oxidizable to the hydroxy-compound a mfxture of 
ortho- ar®l para-di-derivatives will result For example, when 
thg substitgting radicle 1s chlorine, as ın the case of mono- 
chlorobenzene, hydrogenechloyide not being directly oxidizable 
to hypocklorous acid, the rule indicates that a faixture of ortho- 
and para-di derivatives will be obtained on further chlouination 
Nitrous acid 1s readily converted by direct oxidation into nitric 
acid, so that on migation of nitrohenzene, meta-dinitrobenzene 
. alone should be produced if the rule bg a correct one In these, 
“asin the other cases cited by the aulhors, the rule 1s found to 
` hold good —The relative onenting effect of chlorine and 
bromine, (1) The constitution of parabrom- and parachlor- 
anthnesulphonic acids, by H E Armstrongand J F Bniggs 
Parachlorobromobenzene on sulphonation yields one sulphonic 
acid, CoH, Br Cl 50H? possessing the constitution Cl SO,H 
+ Br=t 2 4 The authors were unable to obtain two sulphonic 
acids on sulphon&ting parachlotaniline , only one was produced, 
which separatgs frem its aqueous solution in three distinct forms 
This also holds true for the fulpbonation of parabromaniline, 
the sulphonic acids having the constitution Clor Br SUH NH, 
=I 2 4—Note on afthydrides of sulphonic acak, by H E 
Armstrong When para-dichloro-, chlorobromo™ apd dibromo- 
benzene are tieated with sulphuric acid contaming about 20 per 
cent wf sulphuric anhydride, sulpifonic anhydredes are ebtamed 
These compounds probably gare their formation to the dehydra- 
tion bf the corresponding sulphonic acids first formed —Contribu- 


tions to the knowledge of the aconite alkaloids, Part IT ¢ 


Thealkaloids of true dwonztune napellus, by W R Dunstan and 
C Umney, Thegroots of true Aconztum napellus were 
extracted with cold fusel oil The solution so obtamed was, 
after some preliminary treatment, extragéd with ether Two 
alkaloids were thus gxtracted, and were separated by means 
of their hydrobromides into a crystalline and a gummy alkaloid 
The former ofthese wat found to be aconitine, whilst the non- 
e#cfstallizable compoundeis a new alkaloid which the authors 
term napelline This alkaloidgs soluble in e her and alcohol, 
* and has a very bitter taste, but does not give rise to the tingling 
Its saltg could not be 
crystallized By furthee extraction of the fusel oil with chloro- 
form,gaconine was obtained The roots of tiue Aconitum 
napellus, therefore, must be held to contain three alkaloids, oge 
of which, viz aconitine, 1s crystalline, whilst two are amorphous, 
viz napelline and aconine Indications have been gbtained of 
the pæsence of a fourth alkaloid, which 1s amorphous and 
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closely resembles napellige Acomitine 1s by far the most toxic 
of the alkaloids contained in Aeonium napellus —Contributens 
to our knowlege of the acontte alkaloids , art III Te for- 
matian and properties of agonine and tts conversion m'o acon 
tine, by W R Dunstan and F W Passmore When pure 
aconitine 1s hydrol}zed by®heating ıt with water In cldsed tupes 
at 150°, aconine and benzoic acid afe obtamed in accordance 
with the following equation—, ee ad . 


Coala N Oss + H30 = CygHy NO, + CH.Cy, 


no picraconitine or methyl alcohol 1s ogtained at ahy stage. 
Anhydro-aconitine 1s formed by the interaction of aconine and 
ethyl benzoate at 130°, leaying no doubt that aconitme 1s 
benzoyl aconine Aconine yields a crystalline hydrochlorde, 
CogHgNO,,HCl2zH,O, whose specific rotatory power 
[a]o = — 7° 71 a Pure aconine 1s a hygroscopic, bnitle gum, 
having the composition CogH,,NO,,, and the rotatory power 
[a]o = + 23° Its solution reduces Fehlmg’s solution and gold 
and silver salts Its aqueous solution 1s slightly bitter, and 


' gives rise to a burning sensation in the mouth A crystalline 








aconitine methiodtde, Casla NO CHI, and an amorphous 
methydroxide, Cg;Hys*Oy.,CH, OH, have been prepared A 
simple laboratory shaking appliance, devised by Prof, Dunstan 
and Mi Dymond, was exhibited at the conclusion of this 
paper —Note on the carbon deposited from coal gas flames, by 
W Foster The author quotes analyses of cokes obtained by 
carborgeing sugar and starch, From the similarity in composi- 
tion of these cokes to that of the soot obtainable from coal-gas 
flames, he ts of opinion that these substances are all formed by 
somewhat similar chemical processes —-The volumetric estima- 
tion of mercury, by Chapman Jones The author has devised a 
modification of the cyanide method of estimating mercury — 
Chromic acid, by Eleanor Field. Results are quoted showing 
that the crystals obtained on cooling with ice a solution of 
chromium trioxide saturated at 90° consist merely of the trioxide, 
CrO, and not of chromic acid, H CrO4, as stated by Moissan 
-~The origin of acetylene in flames, by V B Lewes The 
author has sought to determine whether acetylene 1s the product 
of high temperature change or of oxidation The experiments 
described consisted in passing hydrocarbon gases and mixtures 
of such gases with others through a heated platinum tube The 
results obtained appear to point to acetylené being formed by 
the action of heat alone 


Geological Society, March 9 —W H Hudleston, FRS, 
President, ın the chair —The following communicM&ions were 
read —The new railway from Grays Thurrock to Romford 
sections between Upminster and Romford, by T V Holmes 
In the Hornchurch cutting of the new railway, boulder clay, of 
which about 15 feet ıs seen, resis upon the London Clay 
near the ro0-feet contour-line, and 1s overlain by 10 to 12 
feet of sand and giavel The author gives reasons for mnferring 
that thts sand and gravel belongs to the oldest terrace of the 
Thames Valley gravel occurring in this district, and states that 
1: demonstrates the truth of Mr Whitaker’s conclusién that the 
Thames Valley deposits are (1 cally) post-Glacial, or newer than 
the local boulder clay After the reading of this paper the 
President said that geologists were much indebted to Mr, 
Holmes for drawing attention to this interesting section before 
it was too late Amongst the many points agising, from the 
dmcovery of boulder clay at less than 100 feet above Ordnance 
datum was one as to the profiability of the pre Glacial age of the 
Thames Valley system Mr H B Woodward, Mr HeW 
Monckton, Mr. © Reid, Dr Hicks, Mr Lewis Abbott, and 
Mr Whitaker also spoke —The drift beds of the North Wales 
and Mid-Wales coast, by T Mellard Read@ This paper is a 
continuation of papers by the author on the drift beds of the 
north-west of England and North Wales Tife author first eats 
of the Moel Tryfaen and other Caernarvonshne drifts, he 
desciibes the drifts of the coast and coastal plain, connecting 
his observations with those of the Moel Tryfaen drift® An 
important feature of the mvestigation 1s the numerous mechanical 
analyses of the various clays, sands, and gravels In all the 
samples but one, a large proportion of exfremely rounded and 
pehshed quariz-grains have been fou®d, which the author 
maintains to be true erratics, and a certain sign of marine 
action He shows that the Moel Tryfaen marine sands arg ir 
part overlain by typical fll, composed almost wholly of locat 
rocks With a small percentage of clay, whereas the satfds and 
gravels are full of erratrcs, including rocks from Scotland and 

elhe Lake District, numerous flints, Carboniferous Limestoge, and 
@ . 
s 


e e , e | i . 6 . r 
R . e é “i 6 å : if 
% 26 : . e t NAĻURE » (Marci 31, 1892 














° 
crygtalline schists Throughout éhe dfifts of the cgastal plain 
he hasefound a greater or ‘less proportion of granite erratics, as 
well as, m many cases, unute rolled shell fragments | He 
maintains that these drifts are the result of two opposing féices, 
one radiateng ffom Sngwdonia, and @he other acting from the 
sea*to the southwards, ar@ their characteristics change as the 
one or,the otler force preponderated The other divisions of 
the papereare taken up With a description of the Merionethshire 
drift and that of Mid-Wales, numerous sections being given 
Attentiorf 1s called tqga remarkable glaciation of the rocks at 
Barmouth In a concluding part? giving inferences and sugges- 
tions, the author discusses the, land-ice and submergence 
hygetheses, and concludes that his observations distinctly 
strengthen the giounds for believing ın a submergence of the 
land to an extent of not less than 1400 feet, An appendix 
contains details of nineteen mechanical analyses of tills, sands, 
and gravels, and a bibliography of papers, obseivations, and 
theorres of the high-level drifts of Moel Tryfaen The reading 
of this paper was followed by a discussion, in which Mr Lamp- 
lugh, Mr J W Giegory, Mr H W Burrows, the President, 
and others took part ~ 


Zoological Society, March 15 —Prof W H Flower, 
FRS, President, in the char —Mr Sclater exhibited and 
made remarks on the skin of a Wild Ass obtained by Mr J D 
Inverarity in Somaliland —A report was read, drawn up by 
Mr A Thomson, the Society’s Head Keeper, on thegnsects 
bred in the Insect-house during the past season —Mr Seebohm 
exhibited and made remarks on two pairs of Picus ichar dsr 
from the island of Tsusima in the Japanese Sea —Mr Oldfield 
Thomas exhibited and described a head (placed at lus disposal 
by Messrs Rowland Ward and Co ) of the East African Oryx 
This Antelope, commonly supposed to be O Jetsa, was shown 
to differ from that species in possessing long black tufts on the 
tips of its ears It was proposed to be called O callotis —Dr 
H Gadow read a paper on the classification of Birds, in which 
the results arrived at, after a long study of the structure of Birds 
for the purpose of completing the part ‘“‘ Aves” of Bronn’s 
‘¢Thierreich,” were set forth —A communication was read from 








e . 
confined to Ieland—from Pembrokeshire, And that its capture 
had afo since been récorded from Cornwall —Mr Tutt exh- 
bited specimens of Poha xaRthomssta fiom Mr Gr, gsonss 
collection, which had 1ecently been sent to him by Mr ` ydney 
Webb —Mr G A James Rothney exhibged and read notes 
on a lage collection of Indian ants gvhicla he had made in 
Bengal between 1872 and 1886, comprising some ninety species 
He stated that eighteen of these species had been@lescribed by 
Dr Mayr in his paper entitled “Ameisen Fauna Asiens,” 
1878 he also said that Dr Forel had recentfy idetified several 
other new species 1u the collection, and that there wére abouts 
ten species and one new genus which Dr Forel had not yet 
determined —Mr H Goss exhibited, for Mr T D A Cock- 
erell, of Kingston, Jamaica, several specimens of palm leaves, 
from the garden of the Museum in Kingston, covered with 
Aspudroius articulatus, Morgan The lgaves appêared to have 
been severely attacked, the scales entnely covg:ing*the upper 
surface in places —Mr F D Godman contiibuted a paper by 
the late Mi Ilenry Walte: Bates, with an introduction by hım- 
self, entitled ‘‘ Additions to the Longicornia of Mexico and 
Central America, with remarks on some previously-.ecorded 
Species "—The Rev A E Eaton communicated a 
entitled ‘On new Species of Ephemends from the Tenasserim 
Valley ” 


Linnean Society, March 17 —Prof Stewart, Presiflent, tn 
the char —Mr E M Holmes exhibited specimens of Phacelo- 
cai pus diserger, a new species of seaweed fiom Cape, Colony, 
collected by Dr Becker near the mouth of the Kowie River 
One of the spectmens exhibited bore antheridia which have not 
pweviously been described in this genus The speci€s differs 
from those already known ın bearing the oegans of seproductton 
on the surface of the frond instead of on the margin —Mre 
Buxton Shillitoe exhibited and made some remarks upon the 
flowers of Leycojum vernum and Helleborus viridis —On behalf ` 
of Mr Allah Swan, the Secietary read a papt® on the vatality 
of the spores of Bacelus megathertwm, upon which criticism was 
offered by Mr G Muray—Mr S B Carlill submitted a 
paper entitled ‘‘ Notes on Zebras,” in which he discussed the 


Mr C Brunner v Wattenwyl and Prof J Redtenbacher, e| position assigned to the zebra in the genus Æguus , the use ahd, 


containing a report on the Orthoptera of the island of St 

Vincent, West Indies, collected by Mr H H Smith, the 
naturalist sent to that island by Mr Godman, 1n connection 
with the operations of the Committee appomted by the British 
Associatioff and Royal Society for the investigation of the fauna 
and flora of the Lesser Antilles —Mr. Oldfield Thomas read a 
paper on a collection of Mammals from Mount Dulit, in North 
Borneo, obtained by Mr Charles Hose. Fourteen specigs were 
represented in the collection, of which four were stated to be new 
to science Amongst these was a new Carnivore of the genus 
Hemigale, proposed to be called Hem2gale hosee—Dr R 

Bowdler Sharpe gave the description of some new species of 
Timeline Birds from West Africa 


e 

Entomological Society, March 9 —Mr Frederick Du- 
Cane Godman, F RS, President, in the chair —Prof C 
Stewart exhibited and made remarks on specimens of Cystoceha 
ımmaculata, an Orthopterous imsect from Namaqualand, in 
which the female ıs far more conspicuously coloured than the 
male, and the stridulating apparatus of the male differs in cei tqin 
important details from that of oter species A long discus- 
s10% ensued, in which Dr Sharp, F RS, Mr Poulton, F RS 
Mr Distant, Mr H J Elwes, Colonel Swmhoe, and Mi 
Iampson took part —Mr Elwes exhibited specimens of /zdec 
aureum which weg covered with galls, as to the natwe of which 
the Scientific Committee of the Horticultural Society desired to 
have the opimioneof the Entomological Society Mr Fenn, 
M: Tutt, and Mr Barrett made some remarks on these galls — 
Mr Elwes also exhibited a large number of species of Hetero- 
cera wecently collected by Mr Doherty in South-East Borneo 
and Sambawa Colonel Swinhoe, Mr Hampson, and Mi 
Distant took part in the discussion which ensued —Mr Barrett 
exfibited aseries of specimens of Noctua festiva, bred by Mr 
G B Hart, of DuShy, which represented most of the known 
forms of the species, including the Shetland type and the form 
formerly described asa distinct species under the name of Noctua 
coùflua Mı Fenn and Mr Tutt made some remarks on the 
specintens —Mr W C Boyg exhibited a specimen of Drar- 
theca Barrett, taken at Ilfracombe last summer It was re- 
marked that Mi W F H Blandford had recorded the capture 
of Ze Barretiza—which had untilerecently been supposed to b 
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nature of stripedecoats , the coif*ntion that the sallenders on 
the legs of the Zguzde@ represent the hoof of the firs? digit of 
their polydactyl ancestors , and the evidence bearing upon Prof 

Owen’s view that the cave horse was ın some respects zebrine 

He concluded by advocating a systematic att@mpt tewlomesticate 
ong or more species of bra for transport work Domestica- 
tion, he c®nsidered, would not only render these animals 
eminently useful, but would be the only means of preserving 
them from extinction 


CAMBRIDGE 


Philosophical Society, March 7 —Prof G H Daiwin, Pre- 
sident, inthe chair —The following communications were made — * 
Some experiments on electric discharge, by Prof Thomson A 
series of experiments were showin which thé eleetric discharge 
took place in bulbs without electiodes It was shown that the 
colour of the discharge thiough the samg gas varied very greatly 
with the density of the gas and the intensity of the discharge 
‘This was Wustrated by two bulbs, each containing air; the 
discharge through one was a bright blue, and through the other- 
an apple*gieen Another experiment, showed the gas at% very 
low piessure could not act as an el®tro magnetic screen, though 
it did so at a higher pressure The laws governing the absorp- 
tion of energy by conductors placed near very rapidly alter- 
nating currents were illustrated by exp&iments which showed 
that there was much gteater absorpti@n of energy by small 
pieces of tin foil tha large masses of brass or copper —The 
capture of Lexell’s cnet by Jupiter, by the President (Prof 
Darwin) The paper contains a more egact estimation of the 
radius of the sphere of Jupiter’s influgnce than that given by 
Laplace If a comet come within this sphere, 1% orbit will be 
seriously transformed by the planet "The radius is estimafed™ 
by the principle that at its bounflary the effect of the perturbing , 


force of Jupitér on an orbit round the sun 1s the same as the », 


effect of the pe®turbing force of¢he sun on an orbit round Jupiter * 
The radius comes out to be 058 times*the distance of Jupiter 
from the sun, Laplace’s approximation being 054 tim@s the 
sfme distance —The change of zero of thermometers, by Mr 
C. T Heycock The author described the result of experi- 
ments he had made in conjunction with Mr Neville to overcome 
the change in zero which thermometers undergo when heated 
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for a long time The metho consisted mn boiling the thermo- 
meters for eighteen days in baths of eithel mercury or sulphur , 
al the end of this tyme the zefos were found to be practically 
fixed unless they yere exposed to higher temperatures than 
those of the substagce in which they weie boiled The paper 
was illustrated by # curve showing that the change in zero was 
very rapid for the first few hours, amounting in a special case to 
11° C for twenty hours’ heating, but that afterwards the change 
became almost zz/as the heating was continued —The elasticity of 
cubic crystals “by Mf A E H Love —Changes in the dimensions 
of elastic solids due to given systems of forces, by M C Chree 
Expressions are found for the mean values of the strains and 
stresses in any homogeneous elastic solid, whether æolotropic or 
isotropic, under the influence of any given system of bodily and 
surface forces ‘Bhe expressions for the mean values of the 
strains, more tspecially pf the dilatation, are employed ın deter- 
mining th chapges m the dimensions of elastic sohds in a 
variety of special cases The effects of gravitational and centri- 
fugal forces aie more particularly considered —-On the law of 
distribution of velocities in a system of moving molecules, by 
Mr A H Leahy A short proof is given of the Maxwell law 
ofebistribution hased upon the principle that a system of mole- 
cules, whose velocities are ins'antaneously reversed, will return 
tg its former configuration The limit which must be put to 
the legs# number of molecules in a gas if the oidinary assump- 
tions of the kinetic theory of gases may be relied upon 1s also 
examined, and a note made on the evidence that a system of 
molecules will ultimately attain to a steady state of distribution 
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Royal Seciety, March 7,—Prof Sir W Turner, Vice- 
President, ın the char —Prof Cossar Ewart 1ead a paper on 
the cranial nerves of man and Selachians He compared the 
cranial nerves bf the skate and shark genus with those of man, 
afd discussed theif probable identity ‘The facial rrerve of the 
fish 1s Much more developed than that of any 8ther veutebrate, 
put Is entirely sensory, while m man it 1s a motor nerve In 
some mamma's, though not in man, there ae vestiges of the 
lateral senge-oigans These organs occur in the tadpole, but 
hre practically absent in “thasfully-developed,frog It would 
seem, thérefore, that the mammals originally possessed rudi- 
ments of these organs, but that these rudiments disappeared as 
development proceeded 

March tge-TheRev Prof Flint, Vice-President, in the 
char —Mr Robert Irvine read a coremunication, by Dr John 

*Murray and himself, on the changes in the chemical composi- 
tion of sea-water associated with marine blue muds The obser- 
vations recoided weie made on mud dredged from Granton 
Harbour and from the old quarry near Granton —Di John 
Murray read a paper, by Mr Irvine and himself, on manganese 
nodules in the marine deposits of the Clyde sea-area Man- 
ganese occms 1n great quantities in that area, and this forms a 
striking exception to the usual distribution of manganese as 
regards depth of Water. Dr Burray, therefore, m a previous 
paper on this subject, suggested that the large occurrence of 
manganese in the Clyde area had its origin in the waste pro- 
ducts discharged into the river from the manufaetories at Glas- 
gow’ Duning the past year a great many dredging® have been 
taken on the west coast of Scotland and in basips to the north of 
thé MMI of Cantyre, withthe yesult that very little mfnganese 
was found, while, as before ige quantities were obtained in 
the Clyde sea-areac-so much so that ıt would almost pay to 
dredge ıt on the Skelmorhe Bank Dr Murray’s explanation 
1s therefore strongly co&firmed —Dr Murray exhibited a speci- 
men of extremely pure @halk from Christmas Island (about two 
hundred mules from the coast of Java)-—Dr Noel Paton read a 
paper on a case of the occurence of @rystalling globulin in 
urine —Prof Tait reag an additional note on the 1sothermals of 
carbonic acid at volumes less than the critical volume 

Maich 21 -eThe Hon Lord M’Laren in the chair —The 
lith Prize for the perid%i 1889-91 was presented to Mr R T 
~Omond, Superintendent of the Ben Nevis Obseivatory, for his 


æ contributions to meteorological science, and the Makdougall- 


“Brisbane Prize for 1888-90 was resented to Dr Budwig Becker 
for his paper on the solar spectrum at medium and low altitudes 
—Th@ Astronomer-Royal for Scotland made a further com- 
munication on Nova Aurige ‘The atmospheric conditiofis 
were remarkably favourable for observation until the 11th day 
of February, when the star was of the fifth magnitude, but since 
that time, until the 18th of this month, only occasional observa- 
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tions were possible Bet@veen the 8th and the 18th no observa- 
tions were obtained, and the star had meanwhye fallen frog fhe 
sixth to the nfnth magnitude In the beginmng of March it 
was fiflly 130 times as bright as it 1s‘at present The spectrum 
is now nearly contiauous teroughout with traces @f bright lines 
Thus Nova Auge presents close: enafogies to Nova Cor the 
than to Move Cygne, ın which an originally continypus spectrum 
with bright lines changed to athscontinfofis spectrum pgesenting 
only one bright line close to one of the great nebular lines One 
of the lines in Nova Auge 1s very closgto this nebular line, 
but there ıs reason to believe that it 1s due to a substance other 
than that which gives the febular hne —D: R H Traquair 


_tead a paper on the fossil S€lachu of Fife and the Lothians 





Five new species are included = 
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Geological Society, March 10 —Mr Dugald Bell read a 
paper on the alleged submergence in Scotland during: the 
Glacial epoch, with special reference to the so-called ‘* high- 
level shell-bed ” at Chapelhall, nea Airdrie, 512 feet above the 
sea This “bed” had first been brought mto notice by Mr 
Smith, of Jordanhill, in a paper to the Geological Society in 
1850, and had since been generally accepted as proving a sub- 
mergence of the land to at least that extent Its existence, 
however, rested on very imperfect evidence It was said to 
have been found in digging a well near the summit of one of the 
high rfiges of boulder-clay ın the district , and was described 
as a bed of fine reddish clay, about 2 feet thick, and thinning 
away rapidly on all sides, lying ın a holiow of the boulder-clay, 
which was 14 feet or more in thickness both above and 
below ıt The well seems to have been built up before Mr 
Smith had an opportunity of examining the section, though he 
got some shells said to have been found in the clay, and which 
were all of one species, Telina calcarea From that day to 
this no geologist had seen the clay, though it had been sought 
for all around, and though another well had been sunk within a 
few yards of the old one, in the hope of finding it At the very 
utmost, it seems to have been a limited strip or patch of shelly 
clay, intercalated in the boulder-ciay, such as had been found ın 


‘many other localities, and could not fairly be taken as a 


sufficient proof of submergence The more they were con- 
sidered the greate: seemed the improbabilities which the theory 
of a submergence and re emergence of the country to this 
extent, and at that time, involved There was not agparticle of 
corroborative evidence No shells had been found at a similar 
level in other parts of the midland valley, nor in the numerous 
side-valleys, where they would be more likely to be preserved 
than om this exposed knoll ın the centre None had been 
found im the upper boulder-clay, which, if all this valley had 
been a sea-bottom before the ‘‘secend glaciation,” should con- 
tain abundance of at least shelly fragments Further, a ‘ mild 
interglacial period” would probably accompany such a sub- 
mergence, and this shelly clay was supposed to have been laid 
down during such a period , but the only species of shells found 
im it mdicated, not mild, but extremely cold conditions In 
face of all these difffculties, ıt was suggested that the layer 
containing these shells may,have been transported (probably in 
a frozen condition) by the ice-sheet, as in many other instances 
that were well known This seemed to be bf far ‘the more 
prbable account of it, and got md of the complications con- 
nected with a fist glaciation, a deep submergence, a re 
emergence, and a second glaciation closely resembling the first 

The position of this patch of shelly clay, admittedly in the 
track of the old ice-sheet, and m front of gn obstruction pre- 
sented by the highest rising ground in the district, the highly 
Arctic character of the organisms , the very calour of the clay (as 
reported) being different from the clays of thg imme@mte 
neighbourhood, —all favoured this conclusion This Chapelhall 
clay, therefore, he submitted, ought no longe: to be citegl as a 
proof of submergence An animated discussion foliowed 


Paris . 


Academy of Sciences, March 21 M d’Abbadie in the 
chair —A study of the properties of amorphous boron, by M 
H Mossan A full account is given of the physical and 
chemical properties of pune amorphous boron The following 
conclusiens are arrived at by the author —Boron combines 
more readily with the metalloids than with the metals , it has a 

reat affinity for fluorine, chlorine, oxygen, and sulphur “At a 
ed heat it displaces silicon apd carbon from their oxid@se It. 
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combines with nitrogen dnectly enly ata very high 
it readily reacts gwith a ‘large number of salts , 
metallic oxides, easily redyced by cgrbon, 1s very violent. (See 
p 522)--On_ the preparation of boron todide, by H 
Moissan «~-O1? the origin of colournfg matters in the vine, the 
ampelochroic acids and Me autumnal coloration of vegetation, 
by M, Arms Gautiery—Experiments on vascular reflex action, 
by M @& Ranvier —Contribu'ion to the history of morbid 
associations coexistence of stercorary 1etention with general 
diseases* and inyurieg of the great viscerze, the kidneys ın par- 
ticular, by M, Vernewl —Surf&ce and population European 
States, by M. Emile Levasseur he following values have been 
talen from the tables given — 


betas š 
ts action on 





Population, Density, or 

Pie Me in mmlhons number af 

States uire a npabitants inhabitants 

at the end o. er squire 

. kilometres 1890 Filometre 
West Europe 916 32 87 11 950 
Central ,, 1207 56 93 609 770 
South ,, 1450 565 71 826 500 
East a 5477 0 98 0 18'6 
North p 983 0 gr go 
Total 10,034 445 359 645 35 8 


The methods of aniving at these numbers and other infor- 
mation relating to them are fully explained —Repor® on a 
memoir, presented by M Blondlot, on the propagation of 
Hertz vibrations —Observations of comet æ 1892 (Swift), made 
at the Paris Observatory with the West Tower equatorial, by M 

G Bigourdan —Observations of comet ¢ 1892, made at the Paris 
Observatory with the same instrument, by the same author — 
Observations of Swift’s comet (1892 March 6), made with the 
great equatorial of Bordeaux Observatory, by M G. Rayet — 
On the common periodicity of sun-spots and aurore, by M 

Terby (For the last four communications see Our Astronomical 
Column )--On the tensions of saturated vapours of different 
liquids at the same pressme, by M Edmond Colot The ex- 
periments made by the author bear out the law that between the 
temperatures ¢ and @ of the saturated vapours of any two liquide 
which correspond to the same pressure, there exists the linear 
relation ¢ = A0 + B, where A and B are two constants, the 
values of which depend on the nature of the liquids under con- 
sideration,—-On a standard condenser, by M H Abraham 

With a view of making a new determination of 7, M Abraham 
has constructed an air condenser having a capacity of about 500 
in electro-static C GS umts ‘Lhe arrangement 1s described, 
and estimations are given of the probable accmacg which 
can be attamed The ratio of the electro-static to the 
electro magnetic unit (vb has not yet been found —On 
electro-capullary phenomena, by M Gouy —On the manı- 
festation of negative electricity during fine weather, by M Ch 

André During fine weathe a negative electrification of the 
ar 1s extremely rare Several theories Have been put forward 
to account for this, but an examination of some of the records 
of atmospheric electricity, made at the Lgons Obseivatory, leads 
M Andié to conclude that the appearance of negative electri- 
fication during fine weather 1s an exaggeration of a diurnal 
variatiow of which it 15 a particular case —Crystalline absorp- 
tion and the choice between the gifferent theories of light®by 
M, E Carvallo If a ray of monochromatic light traverse a 
double-refracting crystal, the absorption only depends on the 
position of the Fresnel vibiation The intensity of the emeigent 
ray 1s given by M Becquerel’s formula— 

Ni = Nagle" costa + e-** cos? B + eA cos? y), 

yere z 1s the intensity of the incident ray, z, the intensity of 
the emergeft ray, a, 8, y, angles between Fresnel’s vibration 
and the axes of optical elasticity, x, the thickness of the 
crystal traversed by the ray, and ¢, the base of Naperian 
logarithms ‘The author finds that this law 1s verified in the ım- 
portant case where only one of the three components exists It 
also applies to heat rays Finally, when an extraordinary ray 
traverses tourmaline in a direction oblique to the axis, its 
state of polarization varies progressively until the thickness 
twaversed 1s that which would destroy the ordinary ray 

This, state then remains invariable up to emergenge, when 
the ray sharply regains th? state of oiginal polarization — 
Onethe determination of chemical equilibrium 1n solution systems, 
byd Georges Charpy —Combinations of cuprous iodide wilt 
ammonium thiosulphate, by M È Brun The following com- 
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pouis have been gbtamed Gusle 2NILI 8(NH,)S:03, 
4Cuglo CuSO3 F(N H eS207 41,0, aad Cut @ (NE1),5,0, 
ILO The author proposes to study simijat compoundssyielded 
by sodium and potassium thiosulphates, and also compounds 
given by other 1odides, such as those of silwer and lead —-Study 
of the velocity of decomposition of deazo @mpounds, by MM 
J Hausser and P Th Muller —Some bases homologous with 
quinme, by MM E Grmaux and A Arnaud —The essence 
of Lecart kanalt, by M Ph Barbier —Combpinations of fhe fatty 
acids with the ethylene series of hydrocarbons, by MM Beéhal ° 
and Desgrez —On the natural synthesis of the vegetable hydre- 
carbons, by M Maquenne —On the pregence, ın straw, of 
an aerobic ferment reducing nitrates, by M E Bréal —On, the 
hereditary transmission of acquired characters by Bacillus 
anthi acts under the influence of a dysgenestc temperature, by 
M C Phisalix —On the nitrogen m ghe bloody by MM F 
Jolyet and C Sigalas —Anatomy of the hypogastric neivous 
system of mammals, by M Lannegiace -On the Phocene bird 


fauna of Roussillon, by M Ch Depéret ~The sickle at the .* 


end of the Stone Age, by M Emile Cartalhac —On the 2 doze 
of artesian wells in the El Golea region, by M Georges Rolland 
~—On a particular cause of contamination of ewater haviaa® its 
source m limestones, by M E A Martel 
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The Prenciples of Chemistry By D Mendeléeff 

¢ Translated from the Russ.an (Fifth Edition) by George 
Kamensky, and edited by A J Greenaway Two Vols 
(London Longmans, Green, and Co, 1891 ) 


At English-speaking chemists will cordially welcome 
ot the appgaratice of this book, 1f fo. no other reason 
than because its autho? in its preparation was led to the 
recognition of that fundamental principle of chemistry 
‘aith which his name will always be associated—the 
principle which 1s embodied ın what is now known as 
the pguiodic law, This fact alone would seive to stamp 
the book as one of the classics of chemical science 
Bu even apart from this circumstance, the work has 
very remarkable, and, indeed, exceptional, merits 
Probably no scientific treatise ever more strikingly re- 
flected the’personality of itsauthor We have absolutely 
hothing hike it in our language In grasp of principles, in 
philosophic breadth, in coprousness of detail, in richness of® 
spgculation and suggestion, itis altogether unique among 
*chemical manuals Every true and earnest student of 
chemistry 15 certajn to be profoundly influensed by it, 
even if'he cannot always bring himself to subscribe fo its 
doctrine _ Ofcourse, the facts are, for the most pait, those 
which are common to all the larger treatises on systematic 
„chemistry, Dut these are set, out and marshalled in a 
manner wholly original The intent and purpose of the 
book 1s to demonstrate the bioad general principles on 
which chemistry as a science rests This, it may be 
yrged, ıs thentent and purpose of evgly chemical treatise 
I? may be so, but in many cases the philosophy is lost 
.sight of—obscured, indeed, by the facts, just as the houses 
may obscure the view of the village 
In Mendeléeff’s work experimental and practical data 
have their place, but only as means to an end, and that 
end ıs as evident on every page as ıt was in Dalton’s 
immortal work 
be admitted that it 1s by no means easy readmg, 
Nand he who wishes gto master its contente and to 
assimilate its teaching will need to gird up Sug mental 
loins Part of the difficulty ıs doubtless due to 
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the ‘diffèrent genius of the Jphguages, buf much® more 
depends upon the,impossfbility of entering into the 
spirit of an author, og of quickly reahzing his dnft and 
‘meaning, when his w&ole mode of thought 1s so very 
dissimilar to that whic& obtains among Western people 
It may be that herein lies part of the @eculiar charm of 
freshness of the work, The book of the Siberi4n chemist 
is to che ordinary run Qf text-books what the novels of 
Tolo or TurSemeff arg to the common run of works of 
fiction But there are difficultys of another kind Prob- 
«idly no other book in our language—certaily no other 
- chemical treatise—contgins suth an extraor@inary num- 
ber of footnotes There ıs scarcely a page without a 
footnote, and some of the pages are practically little elses 
than footnotes The continuity of description or of 
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extending over several pages, and frequently so diffuse 
and involved that, by the tim@ the rgader has disposed ef 
it, the statemeft in the main text to which ıt had réfer- 
ence has been lost sight of; and must needs be picked up 
again Moreover? the fepeated inteyruptioh 1s *aggra- 
vated by the circumstance that these notes are printed 
in “nonpareil small,” whith adds*éhormously go *the 
physical fatigue of reading and studying the work The 
author, indeed, recommends, that they should bè 1ead 
only by the advanced. student, or on a second perusal of 
the work , but we are afrafd that no intelligent reader 
will follow this advice when once he has begun to dip into 
them They are, in fact, like the postscripts of ladies’ 
letters—often more important, more instructive, more 
suggestive, and more characteristic, than the main body 
of the text But,in truth, the book 1s not fitted for a begin- 
ner its proper readers are those for whom the footnotes 
are specially intended It requires, too, to be read with 
discrimination It was said by Davy that analogy 1s the 
fruitful parent of error, and ıt must be confessed that 
Mendeléeff’s love of analogy frequently leads him to 
general€ations which are more ingenious and suggestive 
than intrinsically sound or well grounded 

The translator and the editor have, doubtless, had 
difficulties to contend with They tell us that they 
have not considered themselves at liberty to make any 
alterations in the matter of the work, and they have 
stiiven to give a literal rendering of ıt They have felt 
that, on the whole, ıt would be better to have some in. 
elegance of language rather than risk the loss of the exact 
shade of the authors meaning Unfortunately, in too 
nfany mstances the translator and his editor have not 
gained in prec'sion of meaning what they have lost in 
elegance of statement Thus, for example, on p 12 we 


read 
e 


“ The means of collecting and investigating gases were 
already known before Lavoisier’s time, but he first showed 
the realgpart they [the means or the gases*] played in 
the processes,” &c 

e 


On p 19 itis stated 


“ By heatıng chalk (or else copper carbonate ) we 


obtain lime,” &c œ 
Thus, too, on p 47e 


“Tn general terms water 1s called pure when it is clear 
and fiee from insoluble particles held in suspension and 
visigle to the naked eye, from which ıt may be freed by 
filtration through charcoal® sand, or porous (natural or 
artificial) stones, and when it possesses a clean fresh 
gaste It depends [what depends?] on the absence of 
any tastable, decomposing oiganic matter, on the 
quantity of aw and atmosphere gases in solution, 
and on the presence of mineral subsfances to the 
amount of about 300 grams per ton (or ceas metea, 
or, wnat is the same, 300 milligrams to a,kilogram or 
litre of water), and of not more than Ioo grams of 
organic matter ” ý 


Again, on p 72 we read . 


. 

“ Although m the majority of cas® the solubility of 
solids increases with the temperature, yet, just as there 
are substances whose vojume diminishes with a rise im 
temperature (for example, wateg from o° to 4°), so there 
are not a few solid substances whose solubilities fall on 


argumegt 1s constantly being broken, often by a footnote | hgating Glauber’s salt, or sodium sulphate, historically 
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forms a particuMirly iQstructiye example of the case in 
question, If this salt be taken in &n ignited state (!) (de- 
prited of its water of arystalfization), then its Solubility,” 
&e 


What, too,as the meaning of the statement on p 83? 


e : 

“ Under ordinary circumstances the quantity of aqueous 
vapout Lp the air] ssemuch greate: [than what’, but it 
varies with the moisture of the atmosphere ” 


Presumably, for “Moisture” we aie to read “ tempera- 
ture.” On p 164, ın the descriftion of the experiment of 
buyaing phosphorus in oxygen, it ıs recommended that 
“the cork closing the vessel should not fit tightly, 
otherwise ıt may fly off with the spoon” *That the cork 
should fly off with the spoon 1s contrary to well-established 
precedent if anything ıs to fly away with the spoon, it 
should, of course, be the dish on which the bell-jar 1s 
represented as 1esting To say (p 417) that common 
salt containmg magnesium chloride “ partially effloresces 
m a damp atmosphere” ıs opposed to fact, and was surely 
never so stated by Mendeléeff Van der Waals’s equation 


s written 
1 te: < 


(2+ 5) O-A) = Rr ~ at), 
instead of 


(2 + Sr) (a — 6) = R(r + ad) 


And on the same page we find pr = ¢(1 + az), instead of 
pu =c(t + at) 

Proper names are frequently wrong Thus we have 
“Van der Waal” for van der Waals, “ Becker” for 
Becher, “ Brown” for Braun, “De Haen” for De Heen 
© Frauenhofer” for Fraunhofer, “ Personne” for Person, 
€ Prout” for Proust, “Ray” for Rey, “ Krutznach” for 
Kreutznach, “ Wergtesgaden at Salzkamme:hutte” for 
Berchtesgaden (which is not in the Salzkammergut) 

We have taken the pains to compare the English version 
with the German translation of Jawein and Thillot in a 
number of instances where the meaning 1s obseure, or 
where statements are made which appear to be erroneous, 
and in no single mstance ıs the fault to be traced to the 
author We think, too, that the hmitation imposed on 
the translator and editor by themselves has operated in- 
juriously in another way in cases where subsequent 
research should modify or supplement particular state- 
ments ın the original, ıt was surely open to them, m the 
interests, of knowledge, to substitute truth for error 
Thus we know fiom the work of Winkler and Hempel 
the conditions under which “exact determinations of 
oxygen by means of alkaline pyrogallol can be made, 
we know, too, that atmospheric ammonia and mtric acid 
are not by any means the main sources of the supply of 
mitrogen to plgnts, ammomum chloride is not now 
u@fally prepared by sublimation The statement of the 
principle of Kjeldahl’s method, given on p 246, is ın- 
accurate, the radicle ammonium has not been obtained, 
nor is the old view of the nature of the so-called “am- 
monium amalgam” any longei tenable, nor is there 
any direct proof ofthe existence of ammonium hydrate 
Flagstone, at least ın this country, ıs not a form of car- 
bdnate of lime it is usually aefine-grained micaceous 
sandstone The appaiatas employed by Caverfdish in 





his memorable synthesis of water in no wise resembled 
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that described and figured oh p, 167,*thanks tothe ¢ 


symbol adopted by the ° publishing Society which 
(7 $ 

bore his name, ıt seems, now wallaigie ippossible 
to get 1d of the belief that theepedr-shape® stop- 
pered eudiometer was devised and gused by ‘him in 
the course of his investigation eae @ matter of fact, 
the explosions were made in a simple Volta gube With 
respect to the illustrations in general, we think that the 
majority of them could well have betn spared, all of e 
them have done duty in other works, and many of them 
are calculated to give an erroneous impression of the 
thing sought to be represented Thus the coke-tower 
figured on p 443 resembles nothing actually used, Fig. 
60, which ıs stated to be a Davy lamp, 1s either a Mueseltr 
or a Clanny lamp, Fig 47 does not illustrate the method 
of preparing nitric acid employed in this country, nor ,° 
does Fig 93 represent a modern blast-furnace The only 
figure of a zinc-furnace given 1s that of the practically 
obsolete Jer descensum method x ad 

We have been constrained to point out these blemishgs, 
not in any hypercritical spirit, but solely becaus@ of dur 
wish that Mendeléeff’s great work should have been 
givento English and American readers in as perfect a 
formas possible The blemishes, after all, are only as ° 
the spots on the sun Itis a great boon to get the béwk 
even as it 1s, for no thoughtful refder caf fail to be 
quickened and animated by its fruitful and suggestive 
pages "A ‘ j a i 
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THE LIGATION OF THE GREAT ARTERIES 


A Treatise on the Ligation Of the Great Arterbes in con- 
tinurly, with Observations on the Nature, Progress, 
and Treatment of Aneurism By Charles A Ballance, 
MB, MS Lond,gF RCS, and Walter Edmunds, . 
MA, MC Cantab, FRCS (London Macmillan» 
and Co, 1891) 


ie work 1s the result of investigations carried out by 

the authors during the last $even years, and contains 
the results of long and careful study The authors were 
evidently desirous of getting to the bottom of their sub- 
ject, and in their endeavours to do so, have used every 
method of research at their disposal 

The firSt echapter ıs devoted fo a short acount of 
heemorrh@ve in man, and contains valuable statistics as 
to the gesults of the ligatuwe of the main arteriegs This 
part will, of course, prove of“#ge $reatest interest to the 
pure surgeon The second chapter cotains a paragraph 
on the necessity of experiments ong’animals for the pur- « 
pose of studying the mechanism gf hemorrhage, this 
paragraph might well have been omitted in a book wiitten 
for the professionaPand scientific public, who aie already 
convinced of the necessity of pathol®gical experiments if 
pathology 1s to make any advanc® at all, The greater 
part of this chapter, however, 1 full of valuable (fC 
concerning the occurrence’ of the disease of arteries im 
animals, whilst in the thud chapter the structure of” 
arteries 1s described, and, in this @onnection, the experi- 


. 


ments made by the authors on the longitudinal terion of ? 


e 
arteiles require special mention 


Physiqjogical occlusion and pathological obliteration of 
e 


. 
. 


4 


. 
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aartefies are discussed in, thé ngxt two chapters, and the 
authors point out that in phygiological gcclusion, Natyre 
does not thankef nece®sary to rypture the two inner coats 
of tite arftıy, and"thae she does not divide the artery to 
reduce thé longftudjpal tension In pathological oblitera- 
tions, likewise, the &uptwre of the coats is by no means 
essential to ogclusion, and, the coats not being ruptured, 
hzemorrhage does not occur 
e In 1889, Messrs *Ballance and Sherrington published 
1n *the Journal of Phystology a valuable paper on the 
formation of scar-tissue, which has been practically 
re-copied inta this book The authors have made use for 
etheir experiment of Ziegler’s method of placing glass- 
chainbers ugder the skm of animals, and examining their 
contents at varfous intervals after their mtroduction 
“Messrs Ballance and Sherrington have been unable to 
trace the development of the so-called plasma-cells from 
the ogdinary cell-forms of blood and lymph, and incline 
toward8 the opinion that plasma-cells are derived fiom 
theeconnective-tissue elements, and ultimately develop 
into"fibrofs tissue 

I cannot help thinking that Ziegler’s method 1s by no 
means sat?sfactory when the object in view is to study 
the formation of cicatricial tissue , for in such investiga- 
tions the most rmportant point ıs that all the tissues to be 
examined should be removed intact, and examined after 

‘fixation It ıs impossible to co this with glass-plates, 
But satisfactory results may be obtained by introducing 
soft material, such as filter-paper The gurrounding 
tissues and the paper can then be removed, and Serial 
sections made through the whale The examination of 
preparations’ made in the way make it doubtful whether 

"Messrs Ballance and Sherrington’s views arè correct, and 

"would rather lead me to believe that the plasma-cells are 
onginally derived from leucocytes 
_ Messrs Befance“and Edmunds proceed to investigatg 
tte conduct and fate of the coats and of the ligature, and 
it 1s clear that they have taken immense trouble ın ascer- 
taining, by experiments on animals, how quickly a ligature 
becomes absorbed after bemg apphed Numerous and 
beautifully-executed plates, show the microscopical and 
macroscopical appearances of ligatures made of tendon, 
silk, floss-silk, sillgworm gut, &c, at varying intervals 
after ther apphcation to bfood-vessels ın man and 

‘animals, whilst specigl chapters are devoted to the 
ligature, of the knot, of the force used in thë tying, &c 
It may be noticed that the authors describe a new form 
of knot,“which they recopmenå,'and to which the¥ give 
the name of stay-knot, whilffthe old-fashioned reef-knot 
1s entirely discarded , Moreover, the authors condemn in 
‘no uncertain terms the® practice of ripturing the coats of 
arteries during, and the@ division of vessels after, hgature 
—pornts of the greatest practical imporjance 

The other chapterg on the operation and the fate of 
the patient are of clinical interest chiefly , but special 
mgntion shoul be made of excellent chapters on sup- 
puration occurring after hgatiog, and on the pathology of 

_dfemorrhage, as well as of the full account of the experi- 

, Mental investigations made by Messrs. Baglance and 
Edmungs Itis only right to mention that most of the 
experiments were made at the Brown Institution e 

The books beautifully printed, and profusely illustrated 
with 10 plates and 232 figures It will be widely read 
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by all surgeons, histologists and patRologifts, and forms 
a most valuable additi@n to,surgical and pathological 
science ? 

e 


e e 
M ARMAND RUFFER 


€ 
OUR BOOK SHELF 


Precious Stones and Gems * ther Fhstory, Sources, ‘and 
Characteristics By Edwin W Streeter, FRGS, 
MAI Fifth Edition. (London Geosge Bell and Sons, 
1892 ) e 

Books dealing with the fas®inating subject of precious 
stones naturally fall into three classes—muneralbgica 
treatises, archeeqlogical essays, and works adapted for 
experts and commercialemen Among the last class, the 
well-known work above cited, which has now reached a 
fifth edition, takes a prominent place The enterprise 
and energy of the author ın seeking out and developmg 
new sources of ornamental stones is well known, and 
many of the facts contained in the present volume have 
been collected or verified by Mr Streeter himself, by his 
sons, or by their agents The chapters, which in earlier 
volumes were devoted to the description of famous dia- 
monds, and to pearls and pearl-fishing, are now omitted, 
these sufjects having been dealt with in separate books 
from the author’s pen, the space thus obtained being 
devoted to an account of the Ruby Mines of Burma, the 
sources of sapphire m Siam and Montana and those of 
the emerald in Egypt In all these cases Mr Streeters 
agents have taken an active part in the work of exploring 
the districts, and he ıs able to furnish much information 
not hitherto available to the public While the com- 
mercial aspects of these gem-stone localities naturally 
receive the greatest amount of attention, it 1s only far to 
the author to point out that much care has evidently been 
exercised in order to prevent the creeping in of those 
errors on scientific points which too often disfigure works 
ofthis class The author acknowledges ın his preface 
the assistance which he has received from Mr Rudler, 
the Curator of the Jermyn Street Museum, in dealing with 
scientific questions The new edition, like its predeces- 
sors, is admirably got up and well wlustrated 


Air and Water By Vivian B Lewes, FIC, FCS, 
ProfeS%or of Chemistry, Royal Naval College, Green- 
wich, &c (London Methuen and Co, 1892 ) 


THIS little book 1s one issued in connection with a series of 
University Extension manuals The author may be con- 
gratulated upon the selection of his subject, which 1s one 
of those capable of being adequately treated in a course 
of a dozen lectures , apd he has been no less happy in his 
treatment of it, for by following the historical method he 
has succeeded in maintarning the interest of his readers, 
while he fairly covers the whole ground wiéh which an 
elementary treatise on this topic may be expected to deal 
The story of the research@s of Galileo, Torricelli, and 
Pascal, of Priestley, Cavendish, and Lavoisier, 1s followéd 
y an admirable résumé of the latest achievements of 
chemical science, and this in tuin by a clear statement of 
the problems involved in the maintenance of proper sup- 
plies of fresh air and pure water The warmest votaries 
of other branches of science will not quarrel,with d™® 
author when, ın his enthusiasm, he declares «chemistry to 
be the “ most beautiful of the sciences” , possibly, how- 
ever, some may demur to the statements in the following 
passage “ Although the amount of oxygen present in the 
air amounts to 1,233,010 billions of tons, still it ıs only 
one two-millonth of the total oxygen? and had not this 
small fraction been left over in the creation of the world, 
neither animal nor vegetgble life could have existed” The 
author myist hold very decided yews as to how far down 
extends that condition of oxidation which 1s so constantly 
fgund at the earth’s surface s 
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LETTERS TO? THE EDITOR 


. 

Tæ Editor doas not Rold himself responsible for opimrons ex- 
pressed by hts correspondents, Nether can he ugdertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thes & any Aher part of NATURE 
No notice is taken OF anonymous communications | 

° 


Ornithology of the Sandwich Isles 


IT 16 easy to make assertions which, however improbable, ıt 
is not easy to disprdve I wougd therefore invite Mr Albert F 
Calvert to furnish documentary*evidence of those he has ad- 
vanced (suprà, p 485) They doùnot indeed materially affect what 
Phad said, yet, for the sake of accuracy, ıt might be as well to 
know on what foundation they rest Those who are interested 
in the growth of ideas will be pleasgd to fiħd that Sir Joseph 
Banks was so far in advance of his time as, on his return from 
his voyage with Captain Cook, which ended ın 1771, to have 
“several cases of birds carefully mounted and arranged ac- 
cording to the localities in which they were collected”, and, 
among them, a “group of land birds from Owhyhee ”’—an 
island which Cook did not discover until 1778—or seven years 
later As these assertions alone concern the subject on which 
I wrote, I 1efrain at present from offering any remarks on the 
others , but your correspondent seems to have been the victim of 


a delusion or something worse ALFRED NEWTON 
° 


I OBSERVE in Nature (p 485) a letter from Mr Albert F 
Calvert, in which he states that certain cases of birds, which 
weie collected by Sir Joseph Banks during his voyage m the 
Endeavour: with Captain Cook, ‘‘ were m the custody of the 
Linnean Society of London until 1863, when they formed part 
of then natural history sale ” 

This is not the fact The birds belonging to Sir Joseph 
Banks were never in the possession of this Society It 1s true 
that the Society at one tıme possessed the insects and shells 
which formed part of the Banksian collections, and these in 
1863 were presented, not sold, to the Trustees of the British 
Museum Had there been any birds, they would doubtless 
also have been presented at the same nme 

Where, then, did the cases, which Mr Albert F Calvert says 
are still ‘carefully preserved ın the museum of his ancestor 
Mr JongCalvert,” come from? Certainly not from the Linnean 
Society In view of Prof. Newton’s valuable communication 
to NATURE (March 17, pp 465-6y), it 1s of importance that this 
inquiry should be answered, and a list furnished of the species 
contained in these cases, the reported existence of which will 
agreeably surprise ormihologists 

As Mr A F Calvert has disclosed a source of information 
likely to be useful, perhaps he may be able to answer another 
question 

In 1860 the late Mr J D Salmon, g well-known oologist, 
bequeathed to the Linnean Society a valuable collection of birds’ 
eggs Thiscollection was known to contain the eggs of many 
British birds which were then becoming scarce, and have since 
become stil rarer, 1f not quite extinct as breeding species , 
such, for example, as the golden eagle, osprey, kite, buzzard, 
honey Wuzzar, raven chough, dotterel , and amongst some of 
the rarer species*not found breedigg in Great Britain, the sp&tted 
eagle, gerfalcon, black kite, rough-legged buzzard, Lapp owl, 
&c , and, above all, an egg of the great auk (Arca impenns), the 
value of which alone would almost equal that of all the othe® 
eggs in the collegtion 

Iam informed tha: on the death of Mı Salmon this collec- 
tion was intrusted by his executors, for the purpose of bemg 
w@logued, to someone known to Mr A F Calvert’s ancestor, 
and by some agcident, when ıt came to be handed over to the 
Linngan Society, the egg of the great auk was (some time after- 
wards) found to be missing, as also the eggs of certain species 
above mentioned, with several others that might be named 

Possibly they may have been removed at the time for safe 
custody, and were forgotten to be returned when the collection 
was deposited in its present resting-place 

Perhaps Mr A F Calvert will say whether by chance these 
eggs (like the Banksian birds) have keen ‘‘carefully preserved in 
the museum of his ancestor & If so, I presume that, an proof of 
the bequest of the collection to the Linnean Society, and proper 
idefttification of the eggs by their numbers, initials, or othe: 
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marks, Mr A F Calvert woul& be willing (on behalf of his, 
ancestor) to restore them to fhe cabiftet from which the} have 
be@n so Jong missin ® LE HARTING 
Linnean Society, Burlington House, March 38 @ : 
. ° 





Poincare’s Thermodyngmics, 

Ir is clear that I was justified xp adtwebuting the gist of M. 
Poincare’s first letter to his not having sufficiently read my 
notice of his book He has not even yet fully apprehended 
the beangs of that notice, as a few words will show Far 
from being unable to uphold any one of m$ critital remarks, as 
M Poincaré is pleased to hint may be the case, I reassert every 
one of them, and could easily add to therraumber 

Let us begin with the particular item of my criticism which 
M Poincaré persists in regarding as the most important My 
words were —‘‘in his assumed capacity kof pure analyst] he, 
quite naturally looks with mdifferenge, 1f no® with absalute 
contempt, on the work of the lowly expeymenter” As an 
illustration of this I instanced M Poincaré’s agnoration of the 
thermo-electric researches of Sir W Thomson, Magnus, &c * 
Then I quoted (in full) two of his remarks on the ‘Thomson 
effect ” In the first of these he used the very peculiar phrase 


“Sır W Thomson admet qwil existe une force &c ” yew 


and ın the second he said « 

“s1 l'effet Thomson a pu étre mis en évidence par l’expénesce, 
on n’a pu jusqu'ici constate: l'existence des forces electromothices 
qu. Jur donnent naissance ” ° 

To these he has, in his recent letters, added othes like state- 
ments Now, as I understand the matter, Lord Kelvin proved, 
(which, as I take it, means a good deal more thap might be 

*implied by ‘constater ”) the existence of the electromotive force 
which depends on the so-called “Tomson @ffect” (giving 
also thereby the means of measuring tts amount) by showhhg, 
that the Peltier electromotive force does notem general fully 
account fos the observed current in a thermo-electric cireuit, ° 
and may evengbe directly opposed to it, while no otber source 
of electromotive force can exist save the gradation of tempera- 
ture in one or both of the metals He then proceeded, by 
experiment, to measure the amount of the ‘Thomson effect ” 
fo. umt current m various metalse unequally heated hen 
the passages fbove quoted ia M Poincaré’s wark are com- * 
pared with the facts just stated, my comments on them wil) bee 
seen to be fully justified 

It 1s necessary to add that I made zo 1 efgyence whatever to M 
Bomearé’s distincions between “true” arf “apparent” 
electromgtive force —Simply because I regard these, along 
with many other celebrated terms such as ‘‘disgregation” &c ; 
as mere empty names employed to conceal our present 
ignorance 

As to the three chief objections I made to the work of M. 
Poincaré, every one (author, criti or onlooker) is entitled to 
form and express his opinion I need not restate mine, though 
I continue to adhere to every word of it —but I may make the 
following additional remarks on these obyeationg severally 

1 What sort of ttle to cofapleteness can be claimed for a 
Treatise, on Thermodynamics, m which no mention 1s made of 
the grand®principle of Dissipation oè Energy , nor of Thermo- ° 
dynamic Wofivity, “that possession the waste of which 1s called 
Dissipation ” ? 

2 With regard to the measurement of Absolute Jempera- 
ture, what I aid say was th@wathé experiments of Joule and 
Thomson, which justified them in basingeit on Carnot’s Fune- 
tion, were not mentioned by M Poingaré en this connection 
The omission by M Poincaré of the ugilicized words makes an‘ 
absolutely vital change in the meanigg of my statement , and 
enables him to make what, (at first re only), appears to be an 
answer to it P 

3 As refards the foundation uf the Second Law, ıt 1s 
unfortunately clear that M. Pomcaré fnd I must continue to 
differ —so that further discussion of this point would be un- 
profitable For I presume that M Qomcaré has not formedadays 
opmion without careful study of all that Clerk Maxwell satd on 
the point —s@ that even a perusal of Lord Kelvin’s iatest paper 
(For tnightly Review, March 1892) 15 not likely to induce him” 
to change it e PGT 

26/3/92. 
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M Poincaré and Maxwell 
In his recent treatise on “‘ Elect rcité et Optique,” M Poincaré 


professeseto give a description of Maxwell’s theonies of electro- 
e 
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magnétic actions M9 Pofncare affpears to think that Mossottr’s 
theory 1s consistept with and differs but littlefrom Maxwells @n 
this Maxwel®says (§62) S. Thethapry of directaction at adistance 
1s mathematically Iidenacal with that of action by means of a 
medium * proved guitable hypotheses be introduced when any 
+ difficulty occurs This Mossott: has deduced the mathematical 
+ theory of dielectrics trom the ordinary theory of attraction ” 
Maxwell anywey repudiated Mossotti’s theory M Poincare 
introduces a “fude tnducteur” as the name of a thing displaced 
gn the dielectrigg when what Maxwell calls electric displacement 
ocgurs This is all very well It ıs anyway not inconsistent 
with Maxwell, even though Maawell says distinctly that he does 
not know what the change of structure is like which he calls 
electric displacement It might bea bending or twisting or 
lots of things, but M, Poincare 1s partially justified in fixing the 
“idea thus Heacalls this “fude inducteur” elastic, though at 
the same tıme le calls 1t®incompressible It 15 not quite clear 
e what ‘‘fluide” teans here M Poincare certainly observes 
«that the elasticity of the ‘‘Auide inducteur” is quite different 
from that of material bodies, and in fact acknowledges that ıt 1s 
such as can hardly be fairly attributed toan incompressible fluid 
; Indegd, how can an incompressible fluid be elastic at all? 
There fust be sovfthing besides the fluid, there must be some 
structure fixed in space which offers an elastic reaction to the 
flug when driven past it, or else there must be the two liquids 
he objects to that are driven past one another It 1s hardly a 
fair representation to talk of az elastic incompi esstble fluid, and 
then to invent difficultie., when the phenomena could not con- 
essedly be represented by any such thing, but only by a fluid 
wyh some gther mechanism superadded 
M Poincaré’s statement, “La méthode précédente n’est pas 
la seule que l'oħ puisse @mployer pour déduire de la théonie de 
a Maxwell les lois de la distribution électrique,” coupled with his 
further statemen of ‘‘une autre méthode sans supposer 
+lexisterfce de ce fuge,” seemg at variance with his smplication 
that this glastic ufcompressible fluid is part of gr involved in 
Maxwell's theory k 
This leads to the question of how far Mossottr's theory can 
fairly be considered as a substitution for or as a development of 
Maxwell’s t does not imeany real sense get over action at a 
“distance There are the ho old electrical charges acting 
“-apon one another acioss a space ill of some non-conducting 
. medium This 1s practically no advance as far as a theory of 
electrical action 1s concerned? It ts an advance no doubt as far 
as the behavi®f of the medium ıs concerned, masmuch as xf 
énables a time propagation through spdte to occur, but as a 
theory of electric action it is a distinctly retrograde step on 
- Maxwell’s scientific position that he did not know what was the 
structure of the ether 
M Poineai€é proceeds to criticize Favaday’s theory of the 
stresses in the dielectric, whith he attiibutes to Maxwell He 
begins by suggesting that the forces should have been explicable 
by the elasticity ef the inductive fluid, in the same way as 
mechanical forcgs we due to the elasticity of matter He 
has in this quite forgotten tha® what he calls the elasticity 
of tms fluid, 1s not a bit like the elasticity of any matter, 
and would require ethe a second fluid, which Me rejects, 
or some structure other than the fluid, to exphiny its pro- 
perties Granting such an additional structure, then the elastic 
energy c&the medium, fluid and stmeture combined, does exactly 
explain the motions of congstors Nobody has explamed 
exactly kow conductors differ from non-conducting space in 
structure, and can or move, and this ıs not a bit clearer on 
‘Mossott’s hypothesis then on any othe1, not even when the 
non-conducting diaphragms are made infinitely thin Maxwell 
long ago pointed out that no linear system of stress could leave 
a medium in equilibrium and move bodies yamersed in it, and 
yet M Poincaré criticizes Faraday’s system becau$e it 1s not 
linear , and this after refharking himself that the elasticity pos- 
tulated already was not a éit like that of matter All that is 
sapeeesary 1s Some assumptien as to the connection between the 
conducting matte: and the dielectrgc, for the ‘‘ fluide inducteur” 
Wy hypothesis has elastic properties that make it the seat of the 
“Sight amount of potential energy „and all that cag possibly be 
* necessary 1s to connect the matter with it in such a way that the 
+ energy of the medium lost when the conductor moves 1s given 
* up to the conductor 
member that the peculiar elasticity of the “‘ fluide inducteur ” 
necessitates some structure with which it 1s connected, and 





M Poincaré has again omitted to re-» 


e e 

nection with the ‘‘fluidegindiftteur,” and not at all due to 
anothe: flud with peculiar piopefties If the stresses are due to 
the connectionseof the ‘‘fluide mnducteur” there is no Meat 
difficulty in supposing them proportiowal to the squares of the 
displacements of the ‘‘flurdg inducteur,” just as the increased 
tension of a stretched horizofttal string Questo a small weight gt 
its centre 1s pioportional to the square of this weight In fact, 
a suggested model working upog this sorg @f princiffle has keen 
published as illustrating this very point, and Dr Lodge’® model 
ee in the first part of his “Modern Views,” are all,of this 

in e 

M Poincaré proceeds to find “une difficulté plus guave ” 
He creates this by assuming thaé the energy of the medium ıs all 
due to the work done by these mechanical stresses deforming fh 
This 1s a most gratuitous assumption Take the case of the 
stretched string with the weight on it The increased energy 
of the system 1s not due ofily to the work done by the encreased 
tension At last he confesses, however, that if the energy in 
the dielectric be kinetic and not potential these difficulties would 
disappear ‘'* Mats on ne peut encore adopter cette interpréta- 
tion de la pensée de Maxwell sans se hemter 4 de grandes 
dificultés” And why? Merely because Maxwell afterwards 
calls the electric energy potential while he calls the magnetic 
energy kinetic Has M Pomearé foigotten that potential 
energy may in any case be the kinetic energy of an associated 
system? or can he not imagine two modes of motion of the 
same megium? Anyway, if the potential energy may be the 
kinetic energy of an associated system, and 1f M Poincaré’s 
difficulties are imapplicable to a kinetic explanation of the 
phenomena, tt se ms impossible but that they are really napplic- 
able to a potential system if this system be judiciously devised 
It 1s just here that M Poincaré fails He revels ın elastic fluids, 
and yet he continually harps upon the same drfficulty—namely, 
t How can an incompressible liquid be elastic at all ?”—and 
instead of once for all solving this by acknowledging that there 
must be some structure, he reverts to ıt as 1f ıt were a new diffi- 
culty whenever he comes across its consequences 

As a mere mathematical work the book 1s admirable and clear, 
if a little prolix Geo Fras FITZGERALD 

elrinity College, Dublin, March 24 





Prof Burnside’s Paper on the Partition of Energy, 
RSE, July 1887 


In his criticism on a paper of mme on the partition ag energy 
ma set of non homogeneous spheres (NATURE, March 31, p 
312), Mr Watson says that the conclusions are vitiated owing 
to my having omitted to introduce the frequency factor of 
collisions*before proceeding to take the averages This 1s not 
exactly accurate, since @ frequency factor 1s introduced, viz 
the relative speed of the centres of merta of the impinging 
spheres parallel to the line of impact 

In the spring of 1888 Prof Boltzmann published a criticism 
of the same paper in tha Svdsengsberichte of the Vienna Academy, 
in which he contended that the conect frequency factor should 
be the relative speed of the points of impact of the spheres 
parallel to the line of impact , and in which he showed that the 
result of averaging with this frequency factor 1s to make the 
mean rotational energy equal to the mean energy of translation 
Had, I been entnely satisfied at the time of the cogency of Prof 
Boltzmann’s reasoning, I shoeld, of course, Hive published a 
short note calling attention to the correction he proposed $o 
make , and I regret now that this was not done, as ıt would have 
Prevented the waste of a certain amount of valuable time and 
trouble W BURNSIDE 

Royal Naval College, Greenwich, April r 





Dr Watson has shown m his letter to NATURE of March 31 
(p 512) how the general methods of Maxwell and Boltzmann 
may be applied to the particular problem discussed by Prof 
Burnside | He has also pointed out an error m Burnside’s reason- 
ing—namely, the non-introduction of the factor u ~ U + cam, 
whereby Burnside’s conclusions at variance With the Maxwell- 
Boltzmann law of partition of energy are vitiated 

You may, perhaps, allow me space to pomt out a httle more 
precisely in what, as appeays to me, the error consists Burm- 
side has tẹ find the average value ofthe expression— ° 


(u — U + cw) fam — c(K + 4) (u - U} 


° 
the Faraday stress may be in this structure, and due to its con- ] (see p 503) Now, we may take averages in two wiys 
e 
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(1) as above noticed for all” collesions by introducing the 
factor u — U + cw tg dendte frequency of «collision, or 
(2) for all sphétes as they exist at a giveneinstant Now, 
Prof Burnside has caleulated the average rotatione energy 


by method (A, which gives 2Aw & 3 But when he comes to 


2 


———; 2 
the tragslatfon energy he takesethe result (v ~ U)* = 3 


Prof Tait, not observing, I think, that that result is given by 
Tait as the average@or all colligions per umt time And then, 


from 


Taz 
; kT R 
or the mean energy of rotation 1s twice that of translation. 

To be consistent, he should have given the,mean of (# ~ U)? 


And so his result 


equating two inconsistent things, he gets the conclusion 


= —— I 

for all pairs of spheres—that 1s, 2° + W = Z 

should have been 3 = ? agreeing with Maxwell 
(d G 


It may be interesting to see what would have been the result 
of introducing the factor «— U + cw to denote frequency of 
collision The expression whose average ıs required would 
then be— 

(u — U + cm)*{am — eK + &) (u ~ U) 


As the frequency factor « — U + cw must be alwaysépositive, 
we must integrate between the limits U =+ œ% to U =-~- 0, 
and z = + œ to u = U ~- ew After integration, we reject odd 
powers of w 

I have worked ıt out to the first power of c, rejecting 2, &c. 
We have, in that case, to evaluate— 


wo w 
f I Jzw(u - U)? + gem? (u ~ U) 
-0 U- ” 
= K+ bee - Ue HF e740? dud U 


2 
The first term gives zero The second term gives rE, and 


the third term gives “e+ From which, on substitution, 
and integrating for w, N, &c, fiom œ to ~ œ, we easily obtain 
Ay = hy a & = h 
To extend the process to cases in which c°, &e , cannot be 
neglected, would be difficult But I think the onus proband: 
now lies on the other side S H BURBURY 
e 


Dotible Orange 


On a blood orange being cut open by my little daughter yes- 
terday, a small orange was found inside, which, although no 
larger than a hazel-nut, was yet perfect hi form and colour It 
showed no point of difference, other than that of size, as com- 
pared with the parent orange, and there was nothing ın the 
appearance of the uncut fruit suggestive of the miniature of itself 
carried within My sole right to write upon this subject 1s one 
you have always recognized in your journal, viz that to record 
an interesting fagt GERAID B. Francs 

Satrine, Surbiton, 
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METALS AT HIGH TEMPERATURES? 


a PROPOSE this evening to consider, first, the methods 
of meaguring high temperatures, and, second, to 
desbe certain effects they produce on metals 
Geber, writing in the eighth century, gives directions 
for obtaining high temperatures, but points to the dif- 
ffculties that arise in practice, “ because fire 1s nota thing 
which can be measured, ‘ sed guonzam non est res Ignis, 
gue mensurar: posset’”* It 1s not sufficient to attain 


“x A Lecture delivered at the Royal In@itution by Prof W 
y Pro C Roberts- 
Austan, CB,FRS, on Fridayevenne, February 5, 1892 
* From the edition of his “Summa Perfections Magisteru,” p 28, pub- 
lhishgd in Venice, 1542 
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temperatures that are kno®n to @ hagh , ıt 1s necessary, E 











. . 


fowthe purpose ofemodern inestigation, tp measure them 
with accuracy, and few ef the efrly ch@mats in this 


country did more in affording a b&sis for the*stud$ of « 


metals at high temperatures than Rob&rt Bbyle, the 
application of whose well-known awt@solutigns of metals. 
in each other has been made evident by recent work 
The 30th of December last was the third céMtenary of his 
death , it 1s well, therefore, that this lecture should begin 
with a tribute to his memory He Suggested, improve-* 
ments in the ordinary mercurial thermometer,” constructéd 
what would appear to be the first air thermometer with 
an index, and although he did not do much for thermo- 
metry at high temperatures, he appears to have been 
struck by what must have been a quat device for * 


regulating high temperatures, for Re points owt that “the . 


. 


great mechanic, Cornelius Drebel? made an automatous * 


musical instrument and a furnace which he could regu-," , 


late to any degree of heat by means of the same instru- 
ment” He indicates various degrees of intensity of 


heat by reference to the colour of a glowing mass of è 


fuel, and says that, “tho’ we vulgarly say m Enghsh, 


‘a thing 1s red hot, to express a superlative degree of ` 


heat, yet, at the forges and furnaces of artifictrs, by a 
white heat they understand a further degree of ignition 
than by a red one” It 1s not a httle strange that for 
three centuries after his death the same vague ex-, 
pressions have constantly been used in describing high 


"temperatures 


A great step ın advance was made in 170r by Sır Isaac 
Newton, who apphed the law of cooling to the measure- e 
ment of temperatures beyond the range of*the mercuriak 
thermometer, and in the notes whicl» accompany *hs* 
“ Scala gradfium caloris” he showed that he khew that 
the freezing-point of lead differs shghtly from 1tg melting- 
point 

Enghty years later, Josiah Wedgewood (178%), aided hy 
one of my predecessors, 


in communicating a description of his “ thermometer for 
measuring the higher degrees of het” Jo the Royal 
Society, we find hig, one thousand years afte: Geber 
had said that “ fire cannot be measured,” still lamenting, 
the want of suitable instruments, saying “How much 
it 1s to be wished that the authors [to whom he refers] had 
been able to convey to us a measure of the heat made use- 
of in their valuable processes ,« a red heat, a bright 
red, and a white heat are,” Wedgewood adds, “ indeter- 
minate expressions, and even though the three stages are 
sufficiently distinct from each other, they are of too great 
latitude, and pass into each Sther by numerous gradations 
which can neither be expressed ın words nor discriminated , 
by the efe? Another ninety years brings us to the last 
time tha® the measurements of high temperatures formed 
the subject of a Friday evening discourse in this Institu- 
tion *On Mårch 1, 1872,"the late Sir William @1emens 
addressed you on the measi®ement of “heat by electri- 
city” ,* and, speaking of the mercurial thermometer, sard 
“ When we ascend the scale of mteg’ity we soon approach, 
a point at which mercury boils, and from that point up- 
wards we are left without a reliabl@ guide, and the result 
1s that we find, in*scientific books on chemical processes, 
statements to the effect that such and such a reaction 
takes place at a ‘ dull red, such another at a ‘ bright red,” 
or a ‘cherry red,’ or a ‘white he&t’—expgessions which 
remind one,” he adds, “of the @lays of alchemy rdtitee 
than of chemical science &t the present day ” 
e 


e e 
* Boyle’s Works, Shaw's edition, vol t ® 575, 1738 
2 Cornelius van Drebel, 1572-1634, Joc crf vol in p 38, 138 
3 Loc crt, vol u p 28 
4 Phil Irans Roy Soc, vol xxu p 824 
5 Ibid vol lxxn p 305 
6 Roy, Inst Proc, vol vı p 438, 1872 
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Ichorne, Assay „Master of *- 
the Mint, determined a few melting-points of metals, and p~ 
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Tt ıs not a little sufgular Phat the same Jament should 
have been ytéered, with sê long an interval betwedh, by 
two pyofiinent technical mæn, and it suggests that but 
Ifttle experimental “work had been done in the meantime 
with a*view ‘to the measurement of high temperatures 
This 1s, howevergfaw feom being the case A vast amount 
of work was done by physicists and metallurgists whose 
chief masters were “indefatigable labour, the closest 
inspection and hands that were not afraid of the black- 
ness of chartoal” , and their more noteworthy efforts were 
‘pased on the employment of the air thermometer, in 
which the expansion of air replaces the expansion of the 


. 


mercury in the ordinary thermometer, the bulb being of 


some fire-lesisting material? For this purpose, Princep 
(4827) usedea bulb of gold, Pouillet (1836) one of platinum, 
and finalty, Deville and Tioost, in a tuuly splendid series 
of investigations, adopted bulbs of porcelain, with iodine 
vapour as the elastic flud They ultimately reverted to 
the use of air 

You will remember that old mercurial thermometers 
hadenuch infermation, supposed to be useful, engraven 
on their scales,and such statements as “ water freezes,” 
“ewater boils,” “blood neat,” “fever heat,” “summer 
heat,” Were considered indispensable It 1s by exposure 
to known temperatures that a thermoscope can be con- 
verted mto a pyrometer for measuring intense heat, and 


. the ar or gas thermomete: has, in the hands of Deville 


and Tiaost, rendered excellent service by enabling sugh 
gradations fo be effected The gas thermometer is not, 
nitself, a handy appliance, for it requires much sub- 








e 

peratures which havebeen,determuned by the air thermo- 
meter, tht deflection of a suitabhe (diffgential) galvano- 
meter, G, wifl then indigate temperatures directly For 
instahce, the temperature at which zinc boils has been 
accurately fixed at 940%C , and if the coil if heated inthe 
vapom of boiling zinc, the an®le through which the 
galvanometei mirror 1s deflected marks tlre temperature 
of 940° C . 





Fic 1 


The Report of a Buitish Association Committee showed 


sidiary appatatus, and elaborate corrections of vaiious ' in 1874 that the instrument is lable to changes of zero, 


.’ kinds have fo be introduced into the numerical data it | but Mr H L Callendar has recently (1887) restored 


. 


affords, but ıt9Ħas given many fixed temperatůres—such 


as melting-points and bortling-points of elements®and of Committee 


confidence in the method which had been shaken by the 
He has proved that if sufficiently pure pla- 


compougds——-which may safely be madeuse of in graduating | tinun wire be used, and if the wire be carefully annealed 


pyrometers 


For very high temperatures, goo? C and and protected from strain and contamination,? resistance 


over, we rely on the excdgnt work of M_Violle? on the *pyrometers may be made practically free from changes of 
mM, 


specific „heats of platinu 


silver, gold,*palladium, and ' zero even when used at temperatures as high as 1000° C 


~ e indium, which have enabled the melting-points of the He attributes the changes of zero to which the Siemens 


` 


respective metals to be galculated 
The de 

. 1090°, which are now generally aecepted, also rest ufon 
data accumulated by the aid of the air thermometer, 


which has thus enabled tne graduation to be effected of not only trustworthy but very sensitive 


pyrometers are liable to the action on the wire of the clay 


minasions of temperatures between 300° and ' cylinder on which 1t1s wound, and of the iron tule ın which 


itiginclosed As the result of his experiments he has intro- 
duced certain modifications, which render the instrument 
He winds the 


instruments widely differing from it, that can be trusted | platinum wire on a thin plate of mica, and incloses it in 


to give 1apid and accurate indications in daily use I 
can only bring before you two of the many kinds which 

. have been devised, they are, however, by far the best 
that are available, and for the determination of tem- 
peratures uo,to the melting-point of platinum leave little 
to be desired— 

(1) A pyrometer which depends on the increase in the 
resistance of a heated®conductor through which a divided 
electrical current 1s passing , and ° 

(2) One ın which the strength of an glectric current, 
generated by the heating ofga thermo-junction, 1s used as 
a measure of the heat apflied to the thermo-junction 


The principle of the electrical resistance pyrometer g 


v was indicated by “Yr Willam Siemens (“ Collected 
Papers,” vol u “ Ejectricity,” p 84, 1889) in a letter 
addressed to Dr Tyndall, dated December 1850, and the 
nature of the instrument may be mafle clear by the ac- 
companying diagrarg, Fig 1 A divided current passes 
from the battery B, to a platinum wire, C, coiled round a 
clay cylindergand to a"resistance coil, R At the ordinary 

fii perature the resistaffce of the platinum coil ıs balanced 

«by the standard resistance R? If, however, the platinum 

« coil be heated, its resistance will be increased, and, this 
“increase of resistancegwhich tan be measufed in various 
ways, gndicates the temperature of the coil c The coil 
itself may be adequately protected and exposed to ten- 


x See the excellent bibliography given by C Barus, Bull Geological Survey, 


WU SA, No 54, 1889 $ 
2 Comptes rendus, vol \xxmx p 702, 1879, vol xen p 866, 188r 
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a doubly glazed tube of hard pogcelan He uses the zero 
method of measuring the resistance , but for these and 
other details of manipulation his own very interesting 
papers must be cogsulted I will only add that I have 
had the pleasure of working with him in the Mint Labora- 
tory, and I amrsatisfied that at temperatures about 1000° 
the comparative results afforded by his method are accu- 
rate to the tenth of a degree, a result which would certainly 
have been deemed impossible a year or twOeago § 

lhe necessity for working with small yolumes of fused 
metals, into which the tut® of Callendar’s pyrometer could 
not be plunged, has led me to prefer to adapt a metfod 
that would be classified under the second heading I have 
given A very small thermo-junction may, in fact, be 
employed in such cases The use of thermo-junctions for 
measuring high temperatures appears toshave been gs- 


t Phil Trans Roy Soc vol 178 (1887) A, pp 161~-230and vol 182 (1891), 
A, pp 1197157, Phil Mag vol axxu July r891, p 104, and vole ay\u 
Feb 1892, p 220 

2 As his statement has been received with some surprise, it may be as 
well to state briefly how this degree of accuracy and sensitiveness 1s attamed 
The resistance-box is compensated for changes of temperature, and changes 
of resistance in the wires leading to the pyrometg @re automatically elsmi- 
nated ‘The resistance itself 1s measured by a modification of the well known 
Carey-Foster method The balancing resistance of the Wheatstone bridge 
employed, 1s composed partly of resistance coils and partly of a bridge-wire 
along which a contact key ae The resistance of a centimetre of fhis 
wire 18 ade to correspond to the increase of resistance of the pyẹpmeter 
produced by arise of 1°C The galyandheter can easily be made sensitive 
to one-Inmdreth of a centimetre of this bridge-wire, so that one-tenth of a 
centimezre, which corresponds to one-tenth of a degree, can, of course, be 
@heasured with certainty e e e 
° 
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gested ın 1826 by Becquerel” andęadopted by Poulet in 
1886, who advocates the us@ of iron in conjunction with 
platihum , but®of all the varied combinations of metals 
and alloys which have been tried from time to time, that 
proposegby di Le Chatelier posgesses many advantages, 
or®which I have elsewhere dwelt? It consists of a plati- 
num wire éwisted at its end with a wire of platinum 
alloyedewith ro pef*cent of*rhodim Such a couple 
may be used for some time without change of zero, 
and if the junctiog becomes injured it may be cut off, 
and the severed ends of thé grires may be twisted to- 
gether again. I am satisfied that ıt can afford comparative 
results which are accurate to 1° at temperatures of over 
1000° The diagrams given later (Figs 4,5, and 6) show 
the disposition of the apparatus, The spot of light 
indicating the deflections of the galvanometer needle 
is caused, for the illustrations of this lecture, to fall 
onto a graduated scale 45 feet long on the wall of the 
theatre The thermo-junction has been calibrated with 
the aid of certain known temperatures, and the long scale 
1s inscribed after the manner of the old thermometer 
scales, with certain fixed points, which are, of course, far 
higher than those ıt was possible to indicate by the ex- 
panston of mercury ın a glass tube [These fixed points 
were “water boils” (100°), “lead melts ’? (326°)» “ zinc 
boils” (940°), “gold melts” (1045°), “ palladium melts” 
(1500°), “platinum melts” (1775°). On heating the 
thermo-junction to bright redness ın a Bunsen flame, the 
spot of hght moved rapidly to the point marked “ zinc 
bols”] For laboratory experiments the scale ıs a short 
transparent one, rigidly fixed in relation to the galvano- 
meter 

In leading up to the experiments which follow, in the 
course of which metals will be exposed to high tempera- 
tures, I would remind you that if an ordinary thermometer 
be plunged into water which 1s gradually losing its heat 
to a cold environment, the mercury will fall until the watey 
begins to freeze, but directly this happens the mercury 
remains stationary until all the water 1s frozen , so that if 
the rate of fall be measured with a chronograph, there 
will be a,steady fall to the freézing-point of water, then a 
long arrest, followed by a renewed fall If these readings 
be plotted, a well-known time-temperature curve will be 
obtained Exactly the same effect ıs produced when a 
fiud metal “freezes,” and before proceeding futther it 
may be well to determine experimentally the freezing- 
point of goid Beneath this httle mass of pure gold, 
A (Fig 2),a thermo-junction, B, 15 protected by a very thin 





e . 

laye: of clay from the metal The oxyhydrogen flame is 
made to play on the gold, there 1s a rapid movement of 
the spot of light over almost 25 feet of the scale, there 1s 
a diminution tngthe rate of rise near the point marked 
1045°, the melting-point of gold, and then, when the 
ngal becomes* flud, the temperature rapidly rises as 

ore heateis given to the little mass The source of heat 1s 
now removed, the temperature falls, there is an arrest 
just “at ro4s° C, the freezing-point of gold, and then 
the spot of hght resumes its course as the gold cools down 
ta the temperature of the room The melting-point and 
freezing-point of ‘palladium, 1500°C , were then shown in 
the same way It should be observed, however, that when 
a small fragment of palladium 1s fused ın the naked flame 
of the oxyhydrogen blow-pipe, hywrogen appears to be ab- 

e e 


« 
* Comptes rendus, vol 1u p 782, 1836 
2 @ntish Association Lecture, Nature, vol xh, 1889, pp 11-32, 
Repow Inst Mech Eng, Oct 1892, p 543 e 
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sorbed by the metal , and thés absofptien of gas lower$ the is 


free@ing-point materially, an@ makes ıt far less steady 
than when a fresh piece of metal, cut ftom, a Mrge mass. 1s 
fused for the first time ° * œ 

When the spot of light 1s allowed to fall 8n a sênsitized 
plate in a suitable camera, the finge-gemperature curve 
traced on a moving plate will be of the form shown in 
Fig. 3 








Fie 3 


It may be useful to show the method by which these auta- 
Sraphic curves are obtained the following diagram, Fig 4, 1s 
therefore added i 


The arrangement consists in inclosing a galvanometer of tif , 


Deprez and d’Arsonval type 1n a large camera , asfixed mirror, F,. 
being place@ below the movable mirror, M, af,the galvanometer, * 
so thaf the light, from the lime cyhnder L, reflected in the 
mirror H, passes to both mirrors, F and M, and 1s reflected m 
the direction of a fine horizontal slit, A B, behind wich a sen- 
sitized photographic plate, C, 1s drawn vertically Rest the, slit, 
by means of gearing, D, driveg_by elockwork he ray from 
the fixed murrof is interrupted periodically by the vane E, and 


1 


a beaded’datum line is given, which enables any irregularity m* ‘ 


the advance of the plate to be detected 

The amount of divergence from its datug line of the spot of 
light reflected by the movable muror at any ‘given moment, 
bears a rejation (which can readily be found by calibration) te 
the temperature to which the thermo junction X 1s heated, and” 
the variations of temperature are recorded by a curve which 1s 
the resultant of the upward movement of the plate and the hor- 
zontal movement of the spot of light A crucible, c, which may 
be filled with molten metal, ıs provided with a tubulure, T, for 
the sertion of the thermo-junction The ciuctble 1s suspended. 
by wires ma double jacket of tin plate, eò * 


It will have been evidenf that the thermo-junction of 
platinum and platinum-rhodium could not be used for 
measuring temperatures higher thfn the melting-point of 
the platueum of which ıt 1s made Metals with higher 
fusion-points than platinum are, however, available , thus 
diut will offly just melt Ip the flame produce@ by the 
combustion of pure and dry Pydrogen and oxygen, By 
the kindness of Mr Edward Matthey, a thin rod of 
iridium has been prepared with m labour, and it can - 
be used as a thermo-junction with a similar rod of iridium 
alloyed with 10 per cent of platinu The junction may 
be readily melted $p the electric arc, and by this means a 
temperature may be registered which careful laboratory 
experiments show to be close to 2000°, and this agices 
with the estimate of the meltingpoint of gridium which 
Violle? deduced from calorimet®ic experiments 
experiment was shown, a éifferent scale being employed 
for the screén, as the thermo-electric constants of the e. 
iridium, an@ iridium-platirum couple, are different front 
those of the platinum and rhodium one previously used ] 

It 1s interesting to remember that within a year‘in this 
{Institution temperatures ranging from — 200° to -+ 2000° 


x Proc Roy Soc, vol xlix, 1891, P 347 
2 Loc cit 
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have been mappe@ out, tRe lower temperature by Prof 
Dewar ın his memoralfe Faraday Lecture the @hgher 
point 14 néw pNaSured in public foi the first time 

* H6w difficult ıt ıs for us to realize what this range of 
températuré refily means, for we have but little power of 
appreciating tegngeytures beyond those we can con- 
veniently bear We, perhaps, know the meaning of 
extreme @bld better than great heat, but even the vivid 
imagery of Dante, who might have been expected to 
afford sonte guidance, gives us singularly little help I 

*think ın depicting the terror of torture inflicted by ex- 
treme cold he succeeds better than when he describes 
the suffering of those who are exposed to flames His 
words (Canto xxxm1 )— 


. t Blue? pinched, and shrined 1n ice the spirits stood ”— 


mark the hyfhest suffering drawn in the “Inferno” It 
1s, however, probable that my failure to appreciate the 
descriptive powers of Dante may be the result of resent- 


ment, for I read witle regret that he consiggs%o the tenth 
chasm of Hell, not only the coiner who ° 

à 7 ** falsified 

+ The metal with the Bagfist’s form mmptessed,”® 
but, also an honegt metalMirgist, Cappoccio of Sienna, who, 

S “by the power ° 
Of alchemy, eped creative Nature by his subtle art ” , 

and, I think, deserved a better fate 


Weare now n a position to considef certain other effects 
of high temperature on metals Many years’ago, my col- 
league Mı Lockyér, and I, conducted an investigation 
on the spectra of thë vapours of certain metals ? at the 


~w» @nghest temperatures We could produce, with the aid of the 


oxyhydrogen flame We dtstilled silver, zinc, cadmium, 


«and volatilized iron and other metals, from% lime crucible, 


* and caused their vapours to*pass into a hoffzontal tube of 
strongly-heated lime By these experiments we satisfied 
ourselves that the molecular structure of metals 1s graqu- 


ally simplified as higher temperatures are employed , and 
x The golden florin of Florence g 


e 2 Proc Roy Soc, vol xam p 344, 1875 
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we came to the conqusioh that each molecular simplifica- 
tion is marked by a distiffctive spectrum, and that «here 
1s also aneintimate connection betweén the facility with 
whech the final stage*is reached, the group to which 
the element belongs, gnd the place which it occupies in 
the solar atmosphere At the heglfest temperature ef the 
oxyhydiogen flame, molecules of metals re simplified, 
but their constituent &zoms répfain unchaaged Mr 
Lockyer has, however, since done far more he has 
shown that the intense heat of the sen carries the process 
of molecular simplificgtfon much further, and, if we 
compare the complicated spectra of the vapours of 
metals produced by the highest temperatures, avawable 
here with the very simple spectra of the same metals 
as they existein the hottest part of the sun’s atmosphere, 
it 1s difficult to reSist the conclusion that the atom of 
the chemist has itself been changed My own belief 
1s that these “atoms” are changed, and that iron, as ıt 
exists in the sun, ts not the vapour of iron as we’ know it 


Fie 4 


upon earth We will not dwell in this lecture on the 
effects of very high temperatures on metals, but rather 
on the influence of comparatively low tenfperatures—that 
$, below whiteness—inechanging the® number and ar- 
rangement of the atoms mm metallic molecules  Aepro- 
found change must occur when the viscous form of 
sulphur passes spontaneously at the ordinary tempera~ 
ture into the yellow crystalline varietyp but the change 1s 
accompanied by but little thermal disturbance In the 
case of metals theres also abundant e¥idence that qole- 
cular change may take place at low temperatures akes . 
the fusible alloy of bismuth, lead, and tin, which bears 
Newton’s name, and contains—~ 





Bismuth 50 00 à 

Lead e 3125 

Tin e 1875 . 
100 00 


. 
It fuses at 90°, it maf be cast round a thermo-jynction, e 
and plunged in water and tooled thoroughly until the 
observer ıs certain that the mass has returned +o the 


$ atmospheric temperature, take ut out af the wate®, glry it 
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rapıdly, and ın a few momentg it wall become too hot to 
holf The “ fragture” of the metal ıs totally different 
before and after the molecular change, which ıs the 
cause of this evolution of heat, "has taken place “The 
change, more8ver, takes place in the solid metal, and is 
not due to the release of the latent heat of fusion The 
mass, solid 4% ıt appgays to be, must be the scene of an 
internal Struggle between the molecules in the effort to 
attain a state of equilibiium, and this conflict 1s but a 
type of the action t@at takes glace m many metals and 
alloys which are of vast mdustriel importance 

Time will only permit me to deal with three cases of 
the*action of high temperatures on atoms and molecules 
of metals In the first case, the arrangement of the 
atoms in the molecule of a metal, 10n, 1s disturbed, and 
the result is of gieat industrial importance In the 
second case, the atoms of a metal, gold, appear to com- 
dine with those of anothe: metal , and the result, while it 
is mamly of interest in connection with the history of 
science, has nevertheless an important bearing upon art 
The third case relates to the #olecular bombardment which 
takes place when a small quantity of metal 1s dissolved 
ina mass of a metallic solvent, and ıs of interest in con- 
nection with modern views both as to osmotic pressure 
and solution generally ° 

(1) The pyrometric couple is inserted in the centre of 
a little mass of steel, which is bemg slowly 1aised to a 
bright red heat , when the flame 1s withdiawn, the spot of 
light will return towards the zero end of the scale, falling 
slowly until a temperature of 655° 1s reached, and then 
there will be an abrupt and prolonged arrest The metal 
has never been near its melting-point, and the evolution 
of heat must be due to a molecular change in the solid 
metal, In the case of this particular sample of steel, 
the evolution of heat 1s mainly the result of a change in 
the relation between the carbon and the tron, but by 
laboratory experiments and careful chronographic records,e 
Osmond has shown that, in the case of certain varieties 
of steel, it can be demonstrated that what here appeais 
as a single change, attended by an evolution of heat, is 
really an exceedingly complex one I have shown that 
1t occurs in the purest iron the chemists can prepare by 
electrolysis, and I agree with Osmond in believing that 
the change which occurs in pure iron at 855° 1s a molecu- 
lar one, independent of the presence of impurity *If the 
mass of steel (Fig 5, 2) ge heated again and allowed to 


SCREEN 
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cool, you will observe that the pomt of “ recalescence” 
appears to be that at which the tron regains its magnetic 
property ,! fora magnetized needle, 4, 1s attracted at the 


x ty temperature at which these moleculfr changes take placein tron and 
steel was first demonstrated to an@audience in my Newcastle lectHre, 1889, 
but my friend Prof Remold, of the Royal Naval College, first arranged an 
expeMment for lecture purposes which showed the magnetic change 
simuyaeously with the thermal one e 
, NO 1171, VOL. 45] 
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moment the arrest of the spå of ght ®n the p 
scale®marks the temberature at“which ghe chang 
and at that precise moment #second spof of ligt 
murror, mounted on the magnetic needle, will 
move away from its zero 1 have elsewhere? | 
the importance of the molecular change en iron a 
and can now only summarize the significant fact: 

It ıs unnecessary to point to the extreme 1 
importance of the pioperty steel possesges, of t 
hard when it 1s quenched from redness in a fu: 
will abstract its heat with more or less rapidity 

The changes which take place at 855° and 650 
be arrested, as it were, by rapidly cooling the mags 
and if this 1s done, the steel will be more pr less 
cording to the rapidity with which the progres 
molecular change has been stopped, It, 1s," 
useless to attempt to haiden steel if the tempe: 
the mass has fallen below 650° In “oil harde: 
cooling a large mass of steel, like the ‘‘A” tube 
which may be 30 feet long, great care should be 
insure that the temperature of the mass 19as ur 
possible , for, if part of the mass 1s hotter than 6: 
part 1s colder, the oil will really be cooling a mas 
which 1s itself passing through various stages of 
molecular change, and the operation of “ ha: 
arrests, as it were, the atoms ın the midst of ; 
incidental to their attempt to group themselves 
oy other of the molecular modifications of tron 
ing a mass of steel which is not at ugiform tem 
stresses of great complexity and intensity are 
stresses that may greatly reduce the effective st: 
the gun? The result is told imefailures, by*whi 
lives have beeg sacrificed , but I need harf@ly say 
Directér-General of Ordnance ıs fully sensib 
national importance of studying the behaviour of 
steel at high temperatures, and, at Dr Andegs 
gestion, the Institution of «Mechanical Engir 
pointed q Committee, and have intrusted me wit 
portion of the inquiry 

In the next experiment, Fig 6,4 bar (a) of ste 


SCREEN 








in section and 18 inches long, was hef ted to brigh 
and fixed firmly atone end, a weight of about 
1s rapidly hfing to the free end, a light pointer 1s 
magnify the motion of the bar, and the thermo 
1s rapidly introduced into a small Kole drilled 1 
arranged to be the hottest part ef the bar T 
not softest at a red heat , ıt eemains perfectly ng 
has cooled ddwn to dull redness, and the tempe: 
measured bf the spot of Bght from the galva 
shows that “recalescence” has octurred At 


° 

* Report to the Instuiutton of Mechanical Engineers, 1 
1891) P 543 

s Internal Stresses in Cast Iron and Steel,” by Nicholas K 
x 


* 


° i è . i 
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‘ment of molécular wealtnegs in the bar, the we:ght has 
power to bend if, and thg pointer falls By such gxperi- 
ments eas temperature at which the metal becomes 
eveals, in diffe dnt, varieties*of steel, can readily be deter- 
mined . à 

(2) Evidence*will now be given in support of the second 
case it was profo8tdo treat, and it will be shown that at 
high temperatures the atoms of metals may truly com- 
bme.with each other , in fact, taking gold as a basis for 
the expertmenta, compounds may be formed which would, 


e had they been known centuries ago, have strangely 


* 


, and fair as a May morning” 


affected the history of science When the alchemists 
sybjected the metals to high temperatuies, their efforts 
were mainly directed to the discovery of some substance 
that would either change base metals to the colour of 
‘gold, or would giva them the bnilliancy of silver The 
medizeval chemists believed that there were two distinct 
substances that would effect this, ‘one for the white” and 
another “for the red” Many of their writings might be 
quoted ın support of this view, but a reference to Geber, 
who wrote in the eighth century, will be sufficient He 
poifted out that the transmuting agent “has a uncture of 
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itself so clear and splendid; white or red clean and in- 
combustible, stable and fixed, that fire cagnot prevail 
against it, and a property of the needicine 1s to 
give a splendid colour, white or intensely “citrine,” to 
metals to which it 1s added 4+ è ó 

“Th® was the effeot expected from the transmuting 
agent, but do nof think that the attempt to produce gold 
arose entirely from the love of gain The colour of gold, 
and purple impress@d men strangely, and the search for 
the transmuting agegt was most eagerly pursued in times 
when people lived for art, in a dream of colour The 
effort to find the secret of the tint ðf gold ys due to the 
same impulse which made the French in the thirteenth 
century manifest a keen “sensitiveness to luminous 


splendour amd intensity of hue,” so that, as Sir Frederic | 


eighton tells us, “stained glass window, by Cousin, 
was limpid with hues of antethyst, sapphye, and topaz, 
The chemysts were able 
to stain glass ruby gnd purple with gold why should 
they pot impart the same glories to metals? I could 
not hope to interest you in what follows, did I not call 
artusts to my aid, and many will remember the glowing 
words Mr Ruskin uses, calling purple a “hgud prism 


1 “TMe Queen of the Air,” ed 1887, p 129, Tastes, December 11, 1891 
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alloy AuAl, is a trué compound, having analogies to * 
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and stream of opal,” reminding us of the crimson and: 
purple gf the poppy, thesscarlet and orange of fire and 
the dawn, No wonder he chides usewith turmng the 
lamp of Athena into the safety-lamp of the miner, and 
w th getting our purple from coal insteag of, as of old, 
from the muréx of the sea , “ands thus grotesquely,” he 
says, “ we have had forced on us the doubg that held the 
old world between blaekness ame fire, and hafe com- 
pleted the shadow and the fear of it by giving to a 
degraded form of modern purple g name from battle— 
‘Magenta’” . 

You will remember th&t Faraday showed that gold, when 
finely divided, 1s brilliantly coloured scarlet and pyrple 

ere 1s a solution of chloride of gold Add a ‘little dis- 
solved phosphorus, and the gold is precipated in an ex- 
tremely fine state of division, which tinges the solution 
cr mson, butif you try to remove this suspended gold 
you will only gain a brownish mud However, I will give 
you the secret by which anyone who possesses a blow-pipe, 
a bead of gold, and a fragment of one of the most widely- 
ditfused metals, aluminium, may stain gold purple through 
andthiough But ifyouadd aluminium to molten gold, you 
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obzain many things, as this coloured diagram and series 
of specimens show [This diagram cannot be reproduced 
without colour ] 

The series of specimens showed that as the prqportion of 
aluminium is increased, the golden cologr of the precious 
metal ıs lessened, and wifen an alloy 1s formed with about 
ten percent of aluminium, the fractured surfaceof the mass- 
1s brilantly white from this point forwards, as aluminium 
1s added, the tint deepens, until flecks of pink appear, and 
when seventy-eight parts of gold are aded to twenty-two 
of aluminium a splendid purple ıs obtained, in which 
itense ruby-coloured opaque crystals may readi e 
recognized Then, as the quantity of aluminium 1s sti 
further increased, the alloys lose their colour, and «pass to 
the dull grey hue of aluminium itself Perhaps the most 
remarkable point about the purple alloy 1s its melting- 
point, which I have shown to be many degrees higher 
than that of gold itself? See @iagram, Fig 73 in 
wkich curves of several constants of these alloys are 
iwen Tms fact affords strong evidence that «the 


the sulphides, for in every Sther seres of alloys the 
melting-points of all the members of the seres are 


s 
* Proc Roy Sec vol. lp x891, p? 367- . 
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lower than that of the least fusfble gonstituent There 
1s one other fact of much intefest connected vath this 
alloy When itis*treated with dilute hydrochéoric acid, 
chloride of aluminium 1s formed, and gold 1s releasedein 
a singularly voleminous form The heat pf formation of 
the g@ld-aluminium allbyehas not been determined, but 





y» hydrochjonc acid, which will not attack gold, will 


readily spat up this t8mpound, of which more than 
three-fourths is gold, the compound, in fact, behaves 
like a disttnct metal,ghaving special heats of oxidation 
and chlorination of its own ‘ 

(3) Lastly, we come to the question of solutions of 
metal in each other One very remarkable instance of 
the behaviour of metals at high temperatures reveals the 
fact that the presence of a small amount of metal ina 
mass of anothe: lowers the freezing*pomt of the mass 
In the industrial world this has long been known 
Cellini tells us, for instance, that when the bronze for his 
great figure of Perseus, at Florence, was running out of 
the furnace, ıt suddenly showed signs of setting, and he 
therefore threw pewter plates and dishes into the ducts 
through which the metal haa to pass—“a thing,” he 
says, “ never before done” The fluidity of the metal was 
immediately increased, and he found every part of the 
casting “to tun out to admiration ” e 

The excellent work of Heycock and Neville, on the 
loweiing of the freezing-points of metals, by the addı- 
tion of other metals, should, I would suggest, form 
the subject of a lecture in this Institution at an 
early day I cannot attempt to deal with the matter 
here In leading up to these questions of solution, 
as applied to metals, I would 1emind you that Lord 
Rayleigh told us a few evenings since that it was by 
no means certain that a gas rushing into a vacuous globe 
ever completely fills ıt, as there may still be tiny spaces 
mto which “odd molecules” fail to find room to vibrate 
im [fit is difficult for a gas to entuely fill a vacuous 
space, you would think it impossible for a small quantity 
of a metal to rapidly permeate a fluid mass of another 
metal, nevertheless, so far as analysis can detect, this 
does happey ° 

It may be incidentally observed that the relations of 
the ordinary gases to metals are fat more intimate than 
they were formerly supposed to be, and this was proved 
by Graham’s work on the absorption of gases by metals, 
which has often been dealt with in this Institution To 
take only the case of iron? more than twenty years ago 
Sir Lowthian Bell showed that carbonic oxide can carly 
away iron, which 1s released when the temperature 
is raised Ludwig Mond and Langer have since 1so- 
lated most interesting compounds of non and carbonic 
oxide But to return to the solutron of metals in 
metals 

The method of taking autographic curves of the 
cooling of masses of metal has already been indi- 
cated in Fig 4 and they eught to enable muc? 
information to be gained as to what ıs taking place 
throughout the mass Such curves should render it 
possible to ascertain which of the 11val theories as 
to the nature of golution, as applied to salts, 1s sup- 
poies by the behaviour of a metal dissolved in a metal 

, for instanée, a little aluminium dissolves in gold, 

e analogue of a hydride formed, and, if so, 1s the 
curve gf freezing-points of a senes of aluminium-gold 
alloys a continuous one? On the other hand, does the 
theory advocated by van ’t Hoff, Arrhenius, and Ostwald 
gaire support, and do the molecules of the dissolved 
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proportional to the density of @he gas*or of the solutior 
Is theeview of Arrhenius correce—that, 1f a solution be 
very dilute, the molecules of the dissolfedgsubStaiece are 
dissociated, act independently of each other, and beRave è 
like a perfect gas? rw hee b 

It will require years of patient work bere these ques- 
tions can be answered , but ıt appears certain, fiom the 
admirable experiments of Heycock and Nelle, to 
which reference has already been made, that, taking 
metals with low melting-points (such as fin of lead) as 





solvents, the lowering of the freezing-point of the solvent * 


1s really due to the bombardment exerted bf the molecules 
of the dissolved metals . 

I have extended this investigation by employing as a 
solvent a mass of fluid gold, which has a“higk melting- 
point, and 1s not hable to oxidation, afd the results con- ° 
firm those obtained by Heycock and Neville’, 

There ıs yet one other question When metals are 
added in small quantities to a metallic mass, may the 
solvent remain inert? Heieis a mass of 1000 grammes 
of lead, and to ıt 15 grammes of gold, or 16 atoms for 
every 100 atoms of lead, will now be added It could be 
shown that the goldis 1eadily dissolved, and remains dis-» 
solved, even if the lead be solidified Now, to the fluid: 
lead sufficient aluminium will be added to foim the 
purple alloy with the dissolved gold , the mass will be 
we'l stined, but the alummium will not unite with the 


lead , it will nevertheless find out the gold, and, after , 


uniting with it, will carry it to the surface of the bath 
Thence it can be removed, and the® purple “colour of 


the alloy identified, or the gold it contams can be ® 


revealed by the method Prof Hartley’ has ven us for 
detecting thé presence of gold in an alloyewy volatilizing* 
the alloyein a torrent of sparks from an induct.on®coil, 
and condensing the vapour on mica ‘ 

The union of the aluminium and the gold must, how- 
ever, be peculiar Crookes? has shown that when this 


alloy is used as an electrode I > vacuum tube, the gold ° 


1s volatilizel fiom the alloy and deposited as a film’on the 
glass, leaving the aluminium behind 

The puple alloy presents us with the wost interesting 
caseyet known of a molecule built up of purdfy*metallic 
atoms, but we are certain that the atoms aie still those of 
gold and aluminium—that 1s, the atoms of the united 
metals remain unchanged The interest in this substance 
is deepened if it be remembered that our aim at the 
present day 1s the same as that of éhe alchemists, for we 
are stiiving, as they did, to attack and change the chemist’s 
atoms themselves We seek, as truly as they, to effect 
the transmutations, which, as Boyle sad, would “be 
none the less real for not betng gainful,” dnd employ 
high temperatures in the hope of simplifying the mole- 
cular structiq of metals We no lorger consider gold to 
be the “sum of perfection,” but still 1etain the belief ex- 
pressed by Geber, eleven hundred years ago, that, “if we 
would ch&inge mêtals, we mist needs use excess of keat ? 
A poet also appears to have felt this, for George Herbert 
writes ın the seventeenth century— ` * 


“I know what the sits conspire, 
What willing Nature speaks, what, forced by fire”, 


thus comparing the prdinary 1esponse of Nature to the 
investigator avith tht evidence he elicits from her by 
heat ° 

By fusing gold, and staining ite the purple of the 
dawn,” a new interest has been givgn to the fhetal which, 
the alchemists always connegted with the sun, and for 


« 


further proof that metallic atoms may be changed, we ¢ 
must turn to she sun itself, gs to a great metallurgical .° 
centre, where “all the elements shal melt with fervent 


metals act indeperfdgntly of the solvent—that is, does 
osmotic pressure come into play? It will be remembered 
that the law which regulates osmotic pressure has exactly 


0 





ethe Same form as Boyle's law—ttmt 1s, the pressure is heat i ° : 
° . 
1 Ch l lv, 1 Loe ct 
vol Teen a » vol lv, B89, p 665, vol iu, 189o, pp 376, 656, l e °? Proc Roy Soc, vol. xlvi , 1889, p 88 
2 Prep Roy Soc, vo} alix p 347, 289: $ 3 Proc Roy Soc, vol. l, 1891, p 88 5 
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NO Wort 15 necedsary to expfain the “reversion effects” 
of red, so fyequently alluded to I am tempted 

. to givea detailed*account of the experiments made in 
. this connection, Dut*®tke length to which this article 
has already gun warns me that I must be very brief 
indeed . and I will therefore content myself with giving 
esimply the byoad ¢esults? All reds and pinks (always 
omitting the last four in the table), are turned orange or 
yellow instantly by acids When nitric acid is used, 
this effect 1s permanent, and whether the yellowed wing 
be dried, o1. washed, the yellow is immovable I have 
e*kept such wings foi five or six months, and they were as 
yellow as possible at the end of that time In the case 
e of all other acide,’ the yellow zs permanent only so long 
as the wing ls actually acd directly the acid is 
‘removed, the original red returns, and thus a 
wing may be alternately yellowed and “reverted” 

s time after time This teversion to the original 
red m&y be produced eithe: by long exposure to the aur, 
allowing the last traces of acid to drain off, or instantly 
by -neufrglizing the residual acid with a drop of ammonia, 
or by copious washeng It must therefore be under- 
stood that, with the exception of those cases in which 
nitric acid has been used, the permanency of the artificial 
“yellow 1s entirely dependent upon the presence of acid 
remove the acid, and the yellow vanishes Accordingly, 

I have suggested the following explanation Let us de- 

, mote the molecule of red pigment by X , when any acid, 
„except nitiic,gs added, I assume that this forms with X 
- a so-called molecylar compound for instance, pn treating 
with hydrochlorfe acid, we should get the hydrochloride of 
X, viz X(H Cl), , and it is evident that these hydro- 
chlorides, hydrosulphates, &c , of X are yellow, although 
theeorigina) X is red To all these facts, of course, there 
dre ample analogies known t@chemistry, Next, for the re- 
suscitation of red We must suppose—wfat 1s certainly 
to all appearance very clear—that these molecular com- 
pounds aie very unstable, an easily understandable fact , 
and that censeqrehtly the addition of even excess of water 
“as sufficient to decompose them, removing the acid mote- 
“cule, and thus restoring the pigment X to its original 
condition Far mote rapidly does this resuscitation occur 
if a drop of ammonia be used, this at once combining 
with the acid and liberating the X molecule In the case 
of resuscitation produced by slow air drying, the action 
“apparently would be in some cases due to giadual 
evaporation, of to some process of oxdation—anyhow 
producing digsoctation of themolecWlar salt of X Finally, 
an the case of mitric acid, itis clear that this acid does 
> not form a molecular gompound, but, as we mht expect, 
exercises a permanently destructive actiow on the ori- 
gmal pigment Admutting that red has been*developed 
fiédm yellow, it 1s not surprising that it may be egsily re- 
converted permanently=nto eyellow by such a reagent as 
mtrt acid Before quitting this topic, I may point out 


that the cyanide reaction of the yellows is very Sug- a 


gestive indeed as to he kind of process by which the red 
pigment 1s developedgfrom yellow 

Now, as to the last four species noted in the table In 
these, I believe, the reds not developéd from, yellow at all, 


but from its close analogue, chestnut Up till very recently, 


I supposed V atalanfa to be the only representative of 


> pch development, and was rather surprised that yellow 
should so commonly develop into red, and chestnut so 

e rarely But recently I have found that 4 ngrira amalthea 
“* is exactly identical in behaviour with V atalanta, whilst 
Hekconius amaryllzseseems "half-way between these spe- 


s Continued from p 517 

2 A full account of these experiments will be found in the Zutomologtst, 
awut Pp 39-40 and 55-59 

3 I have used hydrochloric, sulphuric, acetic, phosphonic, hydrofluosilicic, 
and oxahic acids, m these experiments 
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evidence on which this coitclusion as to the nature of 
the red in JV atalanta was sounded 15 as follows The 
red of atalanét does zot change fo yellew, but to the 
brown or chestnut normally presewt mn V carduz, orto a 
more colourless tipt Tye change ıs not simular to that 
of red to yellow, but is a solution effeot consequently yo 
reversion effect can be obtained , and this alone 1s almost 
decisive It seems to me especially witerestiig thatethis 
experimental conclusion as to the nature of atala%ta red 
is entirely corroborated by totally indgpendent ewdence 
from the entomological sidg,esince the connection of V 
atalanta and carduz 1s excgedingly close, and there are 
transition forms between them ! *. 

And now we come to the last colour—chestnitt—for 
which a very bref account will suffice, in addition to the 
details already given ‘in the table, and the incidental 
remarks made during the discussion of yellow It must 
be understood, then, that the constitution of chestnut 
appears to be very close indeed to that of yellow like as 
in yellow, we can distinguish several stages of solubility, 
although deepening colour still less implies decreasing 
solubility even than ıt does in yellow—a conclusion which 
will be borne out by an examination of the table Like 
yellow, chestnut may develop into red, as has already 
been egplained, and the brilliant copper colour of Lycena 
phiwas and virgaurea appears to occupy, both in its ex- 
treme solubility and its 1elation to the main line of develop- 
ment of the chestnut pigment, a position exactly analogous 
to that occupied by the orange of & cardamznes among the 
yellows The only further remark that I have to make 
with reference to this colour concerns V zo and V antopa, 
which I have specially marked as notable examples In 
these species the rich chocolate colour 1s very soluble, but 
leaves a d/ack wing instead of a white If chestnut had 
been developed from a white pigment, this would have 
been a grave difficulty , but ıt perfectly accords with the 
wlew that the pigment has been developed, not from any 
such white pigment, but in a previously unpigmented, 
usually white, wing, in these species it has been de- 
veloped in a previously black wing I have always 
considered the behaviour*of these two species to con- 
siderably support my views of the nature of the chestnut 
pigment, and indirectly of the yellow 2 

The main heads of the preceding pages may be very 
brieflyesummarized as follows Blacks and whites are not 
pigment but absorption and reflection colours respectively 
The great majority of blues are also physical colours— 
chiefly, 1f not entirely, interference colours, and it 1s 
doubtful 1f there be any pigment blues at all Some 
greens are also physical colours, very similar to the blues , 
the character of another group is somewhat ambiguous, 
although probably these, too, are physical A third group, 
is pigmental, and probably derived from yellow Al 
reds are pigmental, being developed chiefly from yellow, 
but in a few cases from chestnut, the fosmer are char- 
acterized by the reversiog effect Thegreat majority of 
yellows are pigmental, of various degrees of solubility 
or insolubility , but a few cannot at present be decisi¥ely 
pronounced either physical or pigmental, and the same 
remark applies to the chestnuts è 

In concluding this summary of my work, I must point 
out that ıt is not put forward as in any sense of the word 
final, even so far as ıt goes, but merely as a basf 
systematic inquiry, ın various direction$ Up to the 
| present, almost nothing at all has been known abSut the 
behaviour or character of these colours, now I will dare 


« There ıs similar evidence in the case of Anartia amalthea pwo 
specimens of this were sent me for experiment One was marked with a 
chestnut band, and one with a scarlet This @arlet was at once changed 
into the chesnut normally present in the other 

2 I am disappointed at having as yet come across no yellow species 
analogous to V 29 But in ghis connection I may call attention tg the 
behaviour of the green species of Crdarza, which are changed to a brownish- 








grey tis possible that these greqns may be descended froh yellow 
developed on an originally dark wing 
b 3 Cp the instances of Vanessa to and antiopa e 
@ 
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to hope that 


found May I also venture ¢o ask 


? ° 
eat least a basis of P His been 
that any other investi- 


gators who may not have atready been worlsing on this 
subject will de me the favour of allowingeme for a time 
to continue my researches alone—so far, that 1s, as con- 


cerns the Lepidoptera, both zyragenes and la 
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am planning various 


lines 
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LE ere Sore 





O 
of E EE by my 
previous work. As to the ®arious®other orders of insects, 


I shall be deligitted if othr workers who may have 


opportunities, that I have not, of *olfaining*abundant 
material, will take up the work, and determine how far fhy 


conclusions will hold for these other ofler§ also.” 
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+ These tables afford only a very condensed summary of results, for fuller details vide Entomologist ‘Theimtials R,B,N,G,S, 1 m firstgcolumn 
sigmfy respectively Rhopalocera, Bombyces, Noctuz, Geometra, Sphingidze, and ‘lortnces Lhe asterisk (*) against Various red species signifies ‘reversion 
dthe mark t against certam yellow species that the ‘‘cygnide effect” Ihs been obtained, similarly, No t that no cyanide effect can be obtained 


with that species 
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-» ° TABLES OF RESULTS } oes 
Initial bd oe e I| Imual d 
of  |® Name of species Natural colour Effect of reagents of Name of species Natural colour Effect of reagents 
group group . s . e 
2 
R. Apatura iris ° ) . Chiefly unaltered , gloss R Papilio machaon Palish yellow | White ° 
e destroyed by KHO ii Heltcontus amaryl) | y ery paleyellow Do% 
s Trepsiıchrors  lin-\| Rich perple The glow much dulled ls T : 
5° næ í velet glow } 1 ” Catopstha catillag) Light sulphur | Do ; 
»  PAypolimnas talina [Phe glow muci dulled or P Vanessa aniwpa aneta Whigish ee 
H yol Z ° Charaxes athamas|| Mght sulphur waite or tongrds whitish 
f rgo nmnas sa e) Violet ° | Dull steel blue K 3 Not mee ns . 
a Papilio—ax spe-|; Bright and pale! /Ppronze leaf brown, or igi AAS TEER and emon yellow }Pure wite 
cies blues { steel blue, &c Delas  encharrs : 
si Morpho menelaus Ee nit ag Less brillant g and: Arrie { Yellow Do 
apilio machaon ulhsh blue Greyish 
p | gremis nisita | Do Bo” B a a E ct! 
S Sier aaa ocella] Do Greyish or unaltered i Gonepterye any Bnght brim- }Pra ctidally white * 
N Catocala fra xine Dull blue No marked alteration pana Dears Low 
R Vanessa—four spe \| Blue Paler or unaltered, de-|| B Hazis sp { ND ; ue \Unaffected or nearly white. 
cies stroyedin V antipa \ 9 e, > 
K Lycæna—five spe-\! yan us blues |fUsvaly slatecolour, ocer R Euchloe irda Rich orange White 
LIS sonally gy cenigh mines F 
TE m itis cleo } Do aru brimstone to 
ES et © ae ~ p aira white 
A Bright brim- . 
s PREA hacen Metalle green |[Purplsh bronze or n — |Gonepteryx rham pe ae Towards whitish 
ER (upper sur E blachish Colias hyale Pale brimstone t, Lighter or fairly white 
ace, + i 
p Lrteetesp (| Dak metie Iing n Paa Joe ae a 
B Urama fulgens De I Do B Hepialus humuli | Dullish yellow a oe ISh » nearly" o 
ronze yellow a 
R Papilio polyetor d green } Brow msh or blackish G Ruma eratoegatal Kale esas }Towargs whitish . ¢ 
a e E } Sage green Dun brown i Camptogagmma Dull orange Towards or whitish 
g Limenitis procris | Do Dun grey ‘ piinenta Non Whutish h 
S Tno statices, &e Ghttering green} Bronze brown i » Dra auroraria Dull yellow tash or white 
R ba paphea, { Deep foliage \Do { » oa ar Be Palish orange | ‘Lowards white or white, 
c green i e (fUnatt ‘ 
* naffected, or paler cr 
3 Thecla rube { “ae arene }Brown, tke upper surface ” Ventha maculata | Yellow® e white 
a Pager four spe } Leaf green (wea white, or 44 Anero pru- } Brownies Not Dulled or unaffected È 
Very pale green" 7 R Papilw asterias Orange yeligv Usually unaltered 
Eroma argia ry Paler or whitish si Ornithoptera dar- Praçtically unaltered , but 
ish } Crocus gold some pray dissoly ed 
N Hahas prasinana Green ease » ochre yellow w le Transparent oF rather & 
ie AD one case N Buds yas grata PYellow fided 
AL orton, an A 
A F apr tina s Do bae i B Lithonea haninon: | Do Not Muc eae or towards s 
Larentia e me |i ite occasio 
several species Do { yellowish white x The following yellow or orange yellow species are almost or entirely 
3 Cidaria nuaia, D B h unaffected — 
Re do rownish grey (R ) Papilio thoas, polyxenes, and philenay, (B) Deropera bella Callie 
T Tortrix unidana | Do Whitish morpha hera (no t), Arctia villca Citherona regalia, (N ) Xanthiæ 
R Euchloe carda- } Pseudo green | Black stage, Triphena pronuba (no }), Heliaca tencbrata ° 
MINES i s es pnm 
ages ry Ze R ged H ee and} #Chocolage Blaclish e N B 
S RY thus, &e V urtue Richchestnutish} Whitish 
C everal seat Pink * Yellow or yellowish 4 Argynnis paphia Rich chestnut |{Whtush, faded, or 
B | Detopera bella Do * Yellow andaselene . @_ nothing 
a Acitas luna Do * Do os Be pes Aad Do Very faded, or whitish 
si Attacus cynthia Do Colourless or faded an@hegesippus grey 
x Eepralie humuli Do Faint orange A Athyma nejta Dull chestnut | White or transparent. , 
Hyria aurogana Do Yellowish or whitish © n Gerongnpha pan) Pale ch, stnut Whitish or white @ 
i Aristelia rubricata | Do e Dunnish colom Phila $ Ld 
K, Parnassius apollo | Red * Orange a Pepe) vanus | Chestnut ® Faded or white k 
a 
” Delat: ee and) Red (*) Yellow then while - , Map Aira and | Brilhant copper| Much faded or whitsh, 
s Papilto—various Crimson, scar- ” Vanessa carduz Chestnut Fy aded or whitish f 
species let, &e } Yellow orange, &c | on |Zpenephile trrhonns\| Do faded tiora-or less 
S Zygæna Apen- x and janira l 
dula Red Orange s Salyras megera Yellow chestnut} Litle faded only 
Se as Do . Do ij Atella fhalanta‘s Rich chestnut eae or very faded me 
Catocala giupts Do * Do | ” Rich chestnut | Wery faded indeed 
” Xanthia stlago Reddish Yellow ” Athyma fenus Yellow chestnut! Dulled 
K Ct ra] Pale red * (Ene onran o bead G Selenta ilustranta] Deep AA Scarcely affected om 
Helsconuts amaryl-\} The following spec'es are chtefly or wholly unaffected — 
° its Scarlet Brown finally white {S ) Phtlawipelas athcimon, Daratso myron, (R ) Dione passifioria, (B) a 
i dnartia amaiihea | Do Chestnut Orgyia antiqua, Rmisx quercus, (N ) Or hosia maciienta, Mamestra e 
ye Vanessa atalan Do A “cardu:” brown oleracea, (G ) G ugra suýnumala, Corema Jerrugata a d miniutata . 
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EXAMINATION” OF °THE STANDARDS OF | at the Houses of Parliament without the risk of removal 


MEASURE AND *WEIGHF IMMURED IN 
o TH HOUSES OF PARLIAMENT 


FORMAL examination of the standards of measue 

and weigflt which are 1mmured in the Houses of 

Parhament was made on Saturday last, of which some 
account nmy possibly interest our readers 

In the “ New Palace at Westminster” there were de- 

posited 1# the*year 1353 a copy of the ‘Imperial 


“Imperial poutd weight” In the same year similai 
copies of the Imperial standards were also deposited 
with the Royal Society, at the Royal Observatory, and at 
the Royal Mint respectively Such copies of the standards 
“were deposited in accordance with the 1ecommendations 
of a Commigsion appoiated in 1843 to superintend the 
construction of new Parliamentary standards of length 
and weight intended to replace the original Imperial 
standards which were destroyed by the fire at the old 
House of Commons in 1834 The new Imperial standards 
were subsequently legally recognized by the Act 18 and 
at9 Vict,c 72 (1855), and mote recently by the Weights 
and.Measures Act of 1878 

«The Act of 1878 requires an inter comparison of 
the copies of the Imperial standards which are de- 
posited with the Royal Society, and at the Royal Obser- 
vatory,and the Royal Vint, te be made once in every 
ten years , and such inter-comparison has been recemtly 
duly made under the directions of the Board of Thade 





e * It appears also to be practically necessary that the 


. 
-~ 


. 


* the first that has been mad for the pastewenty yeais 


standards wnmured at tae Houses of Parliament should 
be examimned,at certaih intervals, examinations having 
been* made in the years 1865 and 187e@, and, the ex- 
amination which was made on Saturday last in the 
presence of the Speaker, the President of the Board of 
Frade, and other representative authorities, was therefore 
As yet we can make no reference to natural clement | 
for the values represented by such standards as those 
aboveieferred to Tite earth’s dimensions (as the ten- 
mulhont® & aMeridian), or a physical quantity (as, the 


` length:of the seconds pendulurf), cannot at present be 


s 


ù% © On Satutday the examination of the immured standards 
y 


fixed oc redetermined with sufficient accuracy for metro- 
logical purposes , and we have still therefore to rely on the 
length and weight of certain arbitrary or material stand- 
ards placed in the cugtody of selected authorities As 
all such material standards—whether made of inidio- 
platinum, quartz, gold, cr other accepted materials—are 
hable to alteration by time or q@rcumstance, 1t becomes 
the duty ofthe custodians of such standards to assure 
themselves from time to time that their standards are 
unaltered, so far as any imtercomparisone of material 
standards may afford evidence of their cOngtancy, and 
such was the object of tne examination on Saturday last, 
whemthe Board of Tiade ‘ad their standards eompared 
with those 1mmured åt gad Houses of Parliament 

The history df these Parliamentary standards may be 
found in the classical contributions of the late Astra 
nomer-Royal, and Prof W H Muller, to the Philosophical 
Transactions of th@Royal Society (Parts III for 1856 and 
1857), a history that has largely developed scientific in- 
quiry in such direction, as may be Snstanced particularly 
by the creation antl work of the International Committee 
of Weights and Measures at Paris 





was conducted by the cffisers of the Standards Depart- 
ment of the Board of Trade, who, for the purposes of the 
examination, had providad a microsc@pic-comparator 
and a balance of*preasion The comparator had in 
it rmthing new, and indicated differences of length ap- 
proaching to o oooar inch, excepting that ıt was portable, 
so that the comparisor of the immured standard yard 

with the Board of Tiade standard might be*then made 
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from the, building. ° It was, mdeed, a condition of the 
examinatiog that the 1mmured standar@s should not be 
rempved from the custody of the Clerk of the House 
The balance used indicated differences of weight ap- 
proaching ocoé5 grain, although, unlike thet balances 
of precision, this balance was inclosed im a closely-fitting 
copper case, so that distwrbance layecurrent® of ais might 
be avoided as far as possible whilst the examination was 
bemg made The mode of comparison of ehe yard 
measure was that adopted by Baily’and Sheepshanks in 
1843-48, Gauss’s meth8d of weighing being followed, 
and the temperature and atmospheric pressure were m- 
dicated by instruments verified at the Kew Observatory 

The immuged standard yard, lke the Imperial yard, 
was found to be a bronze bar about 38 inches in length, 
marked “Copper 16 0z, tin 24, zincr Mr Baily’s metal 
No 4 standard yard, at 61°98 Fahrenheit Cast in 1845 
Troughton and Simms, London”, the length of the yard, 
or of 36 inches, being determined by a straight line or 
distance between two fine limes marked on gold studs or 
plugs which were inserted at the bottom of two holes or 
wels at about halfan inch below the surface of the bar The 
bar was found to be supported on bronze rollers, placed 
under it ın such manner as best to avoid flexure of the bar 

The immured pound weight, lke the Imperial pound, 
was found to be a cylinder of platmum about 1°35 mch in 
herght and 115 inch in diameter, having a density of 
21°1516, and being (in 1856) o 00314 grain lighter than the 
Imperial standard deposited with the Boaid of Trade 

Both standards were placed in mahogany boxes, the 
pound weight being wrapped in Swedish filtermg paper, 
and inclosed in-a silver-gilt case, which was further im- 
closed ina solid bronze box The mahogany boxes were 
inclosed in a leaden case, which was re-inclosed in a 
sealed oak case 

Although the actual result of the examination on 
Sacurday could not then be made known to those pre- 
sert, ıt was stated that the immured standards were 
found to be in the same condition as when they were 
previously examined ın 1872, and were to all intents and 
purposes unchanged since their original deposit in 1853 
The official report of the Board of Trade, which will be 
shortly issued, will state the full particulars of the ex- 
amigation 

After the comparisons of the standards had been com- 
pleted, the immured standards were replaced within the 
oak case, which was then replaced in an inclosure or 
cavity prepared for it ına recess under a blank window 
on the right-hand side of the second landing leading from 
the lower waiting hall up to the Commons Committee- 
rocmse, the rabbet of the inclosure was then covered 
with lime putty, the front stone being inserted and 
driven into close contact with the rabbet so covered, 
liquid plaster of Paris being poured ineso ag to fill all 
the joints of the front stone a 

We are glad to see ‘from a paper recently laid before 
both Houses of Parliament that the Board of Tradé@ also 
possess authoritative copies (prototypes natzonaux) of the 
international standards of the metre and kilogramme , 
and that metric weights and measuref—now also of the 
highest importance in this country—~may be accurately 


verified by comparison with such standards, 
e 





NOTES ? 

Mr BALFOUR 1s expected to make 2 statement in the ffouse 
of Commons this evening about the Royal Commission to which 
the question of a Te&ching University in London as fo be, 
1efened He hopes to be able fo give the terms of the reference 
as well as a complete hist of the members of the Commmsion 
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° THE honour obkaiah giesd has been conferred a George | presentation, the present Presidestt of the Peotogists Associa~ e 
Buchanan, F R S , on hus retirefhentgfrom the post of Medical | ton, Rev Prof J J Blake, after sut@bly referring to Mr + 
i Oficer to the Local Government Board s Huffleston’s eminent’ services to geologygal Yeah expressed 
g $ the particular pleasure he felthat it shgulfi have fallen to gis 


‘Tue friends and admiters of the late Mr H W “Bates, | share to hand a testrmomal so richly desarvede to his old col- 
F.R S , propose to give substantial expression to their regard | Jeague and fellow-worker Mr Hudlestofi, ın the course of. 
fohis character A futi ıs to be raised for presentation to his | a well-chosen reply, referred to the curious comcidence that of + 
ya widow Anf-commugigations relating to the matter should be | the authors of the jomt work of Blake and Hfdleston many 
addressefl to S W. Silver, 3 York Gate, Reget’s Park, N W | years ago, the one was President of the Geologists’ Association o 
and the other of the Geological Society during the same year, 
The contents of Mr Hudleston’s museum, now ın course © 
arrangement, excited considerable interest, particularly the 
minerals, many of the choicest specimens of which.are from the 
private collection of the late Prof J Teniant, and also the +e 
extensive series of British Jurassic Gastaropoda cdllgcted by the 
author for the monograph now m course of ptiblication by the e 
Paleontographical Society i 





A BRANCH of the Royal Scgttish Geographical Society has 
been established in London. at “he first meeting, which was 
held on Monday, Prof James Bryce delivered an address on 
‘Phe Migrations of the Races of Men considered historically ” 
The Marquis of Lothian, President of the eLondon branch, 
occupied the chair He said they had’ no intention of compet- 
ing, 01 m any sense of vymg with, the Royal Geographical 
Society The Scottish Society had branches m Glasgow, Dun- 
dee, and Aberdeen , and ıt had been felt that another might Mr J P BARRETT, chief of the department of electricity m 
be appropriately formed for the benefit of members in London connection with the Chicago Exhibition, has issued a pamphlet ry 
contaming all the mformation that can be needed to enable 

THE Committee appointed to consider the question of grants intending exhibitors to proceed intelligently He will be glad 
to University Colleges m Great Bntam have issued their Report | to give special information to any one who may want at, afd 
The principle on which they consider that the distribution of | invites correspondence. ‘ 
the grant to the Colleges now sharing it should be made Yor the 
remainder of the quinquennial period 1s as follows» (1) they 
award a giant to each College, varying according to the nature 
and extent of its University work , (2) a grant for every pro- 
fessor or other teacher recerving more than £250 per annum , 
(3) a percentage on the College income from all sources A 
table 1s printed, giving the present grants, which the Committee 
wish to be continued, and the grants which they wish to be 
added 


A sopy called the Scientific Alliance was recently organized | 
at New York It consists of six societies engaged in the, 
peomotion of reseaich, and two others will probably soon 
be added The six societies are the Nêw York°Academy of 
Sciences, the Torrey Botanical Club, the New York Micro” + 
scoptcal Society, the Linnean Societyof New York?the New York *, 
Mineralogical Club, and the New York Mat%@matical gociety. 
Accorditg to Stzezce, these societies do not m any way sink 
their individuality o1 surrender any part of the marfagement 

Tue rebuilding of the College of Agnculture, Downton, ren- | of their own affairs Their union ıs merely in the way eof, 
dered necessary by the destructive fire of last year, has now been®| co-operation for ,the advancement f science, and for mutual 
so far completed that the premises will be ready for occupation encouragegent, carried out through a central representative body, e 
and use next term known as the Council, having advisory powers only The 

. Council is made up of the president and tyo other delegates 

THE Director of the new Imperial German Zoological Station | frog each society. A monthly builetm is issued under the . 

at Helgoland will be Dr Heincke, of Oldenburg, a recognized | authority of the Council, announcing the proposed proceedings À, 
authority on fish and fisheries as his first assistant he will have | of all the societies, and a copy of this bulletin 1s sent to every 
Dr Clemens Hartlaub (son of Dr G Hartlaub, the well-known | member. ‘The bulletin contams an invitation to the members to 
ornithologist of Bremen), who will take charge of the scientific | attend any of the meetings An annual directory is issued, and 
branch of the estabhshment® Since the death of Dr Philip | it 1s proposed that there shall also be’ an annual report on the 
Carpenter, Di Clemens Hartlaup has become one of our leading | work done Sezence says that the brief experience of the ~ 
authorities on starfishes He has just published in the Move | Alliance has convinced fhe members that gtill closer union 

e Acta of the Imperial Leopoldino-Caroline Atademy, anelaborate | 1s necessary, and this feeling thas led to a movement for 
memoir on the Comatulide collected by Prof Brock in the | the securing of a permanent buildmg as a home for all the , 
Moluccan Seas and deposited ın the Gottingen Museum In } societies Ibig hoped that a building mfy be erected ın a centrab 
the course of this article nine species of the genera Antedon and | part of NewYork, ‘large enough to afford each society rooms 
Actinometyza aredlescribed as new to science for its ordinary mgetings, for ifs Jubrary and collections, as well: 

® | as facilites for research, and also te contain a lectufe hall, 


° 
ON March 26, the members of fhe Geologists’ Association ° 
; i > | capable of seating twelve hundred people, tobe used by all the 
assefhbled at the house of Mr W H Hiadleston, FRS, gocieties mm their public work ” E 


President of the Geological Soctety, ın order to inspect the hand- e 
some private museym he has attached to his residence The) We have referred in the astronomical golumn to the astrono 
occasion was rendered particularly mterestang by the fact that | mical observations recorded ın the ‘ Washington Observations 
the Council of the “Association had decided to take this oppor- | for 1887” We will hère briefly summanize the contents of this 
oy of pregenting to Mr Hudleston an illummated address | volume with regard to the other observations there tabulated. 
expressjpg its sense of the helpful interest he had always shown | Appendix I contains a report upon some of the magnetic obser- 
in the work of the Association. Among those piesent were | vatories of Europe, which was made bg C C Marsh, who wae «s 
many former Presidents and officers of the Association, who now | commissioned to pay special attention to the instruments, build- , 
rank as leaders of geological science Although at least one | ings, methods oftobserving, and the question of the reduction of e 
hu?mred persons had bæn concerned in the arrangement of the | the observation In this repoft, which was considerably cut i 
e testımomal, the secret was so well kept that the presentation | short, owing to the author havıng to proceed to sea qn his 
. came as 8 complete surprise to tts inteaded recipent. The sig- | retyrn, much interesting and valuable material has been collected 
natorieg of the address had been selected to represent all‘grades | which should be consulted by all those who are connected with 
of past, and present workers of the Association In making the kee taking ef such observations, and with the construction of 
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magnetic observagorigs The plates which accompany the 
text show plans of heating and ventilating the Pavlogk and 
Potsdan? O serpytofies, the celar and ground plans of the latter, 
Sind details of instrifments used in other Observatories In the 
second and third å e@ppendices will be found all the magnetic and 
meteorological ob#er@ataors made in the years r890and 1883-87 
respectively these are brought together in a way that will 
be found most convenient for reference, while several plates 
showing the meam diurnal variations of some of the magnetic 
+ elements have been added All the above-mentioned observa- 
tions have been*reduced in the usual way, and the results 

obtained are here tabulated 


ON Thursday tnd Friday, last week, a tornado passed over 
the North-Western States of America and caused enormous 
damage and gjeat loss of life, in some cases whole towns being 
devastated Its said to have been the most far-reaching and 
destructive storm ever known to have occurred in these regions 
Texas, Kansas, Missouri, Iowa, and Nebraska suffered most 


IN the Annual Report for 1892 of the Berlin branch of the 
&erman Meteorological Society, Prof G Hellmann gives anac- 
éount Bf his continued experiments on the effects of exposure on 
ramfall records, and on the determination of the distance apart 
that ram-gauges should be erected in order to obtain an accu- 
rate account of the rainfall of any district Simple as the 

* questio® appears, the experiments, which have been carnedjon 
for seven fears, have not sufficed to give a definite answer 
® Very considerable differences are found in the amounts recorded 
at stations cemparatively close to each other This result 1s 
partly owing toghe effect of wind, especially ın tht case of snow 
The fllowing are the most important conclusions dewved from 
the experiments —(1) The more a rain-gange ıs exposed to the 
yind, under otherwise simular circumstances, the less rainfall ıt 
* records, and the higher à gauge 1s placed above the ground, the 
less raurit catches, as the disturbing influence of ghe wind is 
greater than on the surface of the ground But if properly 
protected from the wind, a gauge will give useful results 
in an el@vated™p osition The usual instructions to erect the 
gauge as openly as possible are therfore mcorrect, (2) Even in 
a flat country, differences of 5 per cent ee in different 
months, at stations a quarter of a mile apart , m stormy weather, 
especially during thunderstorms, the difference may amount to 
ico per cent The amoftints recorded at neighbouring stations 
agree better together in spring and autumn, and also m re- 
latively wet years Further experyments are needed, 1f pos- 
sible by meats of anemometers erecf€d at the same level as the 
rain-gauges, to determine more accurately the effect of wind on 


both rainfall and snows x e 


Ix connection with the celebration of the fourt? centenary of 
the discovery of America by «Columbus, the Italiang Botanical 
Society mvites the attenflagce"of botanists of all countries at a 
Botanical International Congress, to be held at Genoa, from the 
4th to the 11th of Stptembe: In addition to the meeting for 
scientific purposes, there will be excursions on the shores of the 
Mediterranean and uf the Maritime Alps , and during the same 
time will also take place the mauguratign of the new Botanical 
Institute built and pgesented to the University of Genoa by the 
munificence of Mr Thomas Hanbury, of La Mortola, and the 
All communications 


should be addressed to Prof Renzig, of the University of Genoa 


HARVARD UNIVERSITY 1s, indebted to the munificence of 
Prof George L Goodale, the Director of the Botanic Garden 
at Gambridge, Mass, for a 1emarkable development of the 
botanical establishment of the University during the lasteten 
years It has acqmred a laige fire-proof Museum, to contain not 
only gts callections, but its lecture rooms and labofatories , has 
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obtamed Jarger permaftent fends for its support 
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In a repoft on the Great Skua mn Shetland during the season 
of r891, printed in the new number (the second) of the Arnals 
of Scottish Natal Hiftory, Mr WE Clafke says that the 
attention which was called to the persecution of, the Great t Skua, 


at the close of the disastrous breeding eseason Sf 1890? was the %% 


means of domg much good It aroused and secured the interest 
and influence of ornithologists and oghers on belfalf of the 
bird’s future welfare and fs preservation as an indigenous 
Brilish species He notes hat the number of Skuas resorting 
to Foula annually during the summer may be estimated a not 
less than 120 individuals Of these, two-thirds are to be 
reckoned as breedingebirds 


Messrs MACMILLAN AND Co have issued a second.edition 
of Mr A R Wallace’s well-known “Island Life, or the 
Phenomena and Causes of Insular Faunas and Floras” The 
work has been carefully revised throughout, and, owing to the 
great increase to our knowledge of the natural history of some 
of the islands during the last twelve years, considerable additions 
and alterations have been required 


T@e paper on the opium question, recently read by Mr G 
H M Batten before the Society of Arts, 1s printed in the 
current number of the Society’s journal It ıs followed bya 
report of the animated discussion to which it gave rse, and by 
statements which would have been submitted to the meeting by 
various gentlemen if there had been trme Mr Batten cites the 
opinion of a number of *‘independent persons of high character 
and reputation,” to the effect that ‘‘the daily use of opium m 
moderation 1s not only harmless but of positive benefit, and fre 
quently even a necessity of life” , and that “‘ this moderate use 
is the rule, and excess the exception” Persons who have 
arrived at an opposite conclusion have had an experience, he 
thinks, almost entirely confined to towns and the sea coast 
“ They knew litile or nothing of the millions of the healthy, 1m- 
dustrious population in theanterior of the country to whom the 
use of opium 1s as common, as moderate, and as berfeficial as that 
of beer ıs to the people of England ” 


A WRITER m Nature Notes, calling attention to “the iniquity 
of rooting up wild flowers to sell them to English dealers,” says 
he could name a district ın the Basses Pyrénées, where not a 
stngle wild daffodil ıs now to be found The flower was once 
abundant there, but an English resident chose to bargam with a 
well-known dealer#to furnish him with roots , and this has been 
attended by grave injustice to France, 


. 

Mr G C Green records ın Nature Notes for April a cunous 
remmuscence with regard to a pair of jackdaws kept by him at 
Modbury Vicarage, South Devon, about tfrentyeyears ago 
They had been taken fromehe nest, and du®ng the first summer 
their wings were slightly clipped After this their wingy were 
allowed to grow, and they lived at full liberty ın the garden 
They were perfectly tame, and would come at call and feed out 
of the hand, would come into the hous@® and in the morning 
knock at the windows to ask for some breakfast In the spring 


they used to Ay away and join their wild companigns, ai 


nests, and rear a family, but when this was over they cam 

back to the garden again, fed from the hand, and were®as tame 
as ever But the curious thing was, that after one or two seasons 
they brough, another jackdaw with them, presumably the young 
of one of them, which was just as tamegs" themselves, althgugh 
nothing had ever been done to tame it, so that 1t was impossible 
to tell which were the orignal favourites, and which wag the 
Moreover, when after a few years one of thgse jack- e 


new qne e 
daws was accidentally killed, another was brought by the other 
two 
. 
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Mr W W Smitu, writing to the new number of o 
mologist from Ashburton, New Zealand, says that þe has for 
twelve years successfully uséd hellebore as an insecgicide It 1s 
used annually by many orchardists ur the South Island forde- 
stroying the larve: of Zenthredo (Selandria) cegase Mr Smith 
uses + in the proportion bf dalf an ounce to a bucket of water 


we When hg noticas the newly-hatched darvee on the leaves, he cae- 


fully and effectually syiinges the tiees with the solution, choosing 
a calm day for doing so The larvae me equally common on the 
cherry-, plum-, and pe trees, ang rapidly destroy the foliage 
if they are not checked or destroy@d One good syringing 
suffices When the trees are syringed early, the imago sawfly 
1s preventéd from laying eggs further on the foliage, and by this 
course much labour 1s avoided He does not ge over the trees 
syringing a second time with pure water, as the particles of 
powder, left adhering to the foliage are invariably washed off by 
rams before any of the fruit mpens 


Mr J W Fewges contributes to the January number of the 
American Naturalist, jnst received, an interesting paper on the 
ceremomal circuit of the cardinal points among the Tusayan 
Indians During the progress of the secret ceremonials which 
are performed in the Kib-vas or Estufas at Hual-p:, and other 
pueblos of the old province of Tusayan, if 1s customary Tor a 
priest to pass on the north side of the fire-place as he approaches 
the altar, and on the south as he passes from the altar to the 
ladder This custom is conscientiously followed ty the older 
priests, especially when taking part in impor’ant ceremomals , 
and Mr Fewkes has seen novices, and even old priests, corrected 
and sent back when they had violated this simple Kin-va custom 
The four directions do not coriespond with the true cardinal 
points The so-called Kwi-ni-wi-ke of the Hopi is neither the 
magnetic nor the polar north, but about north-west, or 45° west 
of north, and the other poimts vary in the same ratio Mr 
Fewkes thinks that a ready explanation of this 1s found in the 
ortentatton of the Kiub-vas, which, in turn, depends on the 
extension of the mesa upon which Hual-pi 1s situated—o1, 
speaking more accurately, as he says*in a note, on the direction 
of the lmes of fissure of the rock of which the mesa is builtgup 
The ceremonial circuit 1s constantly followed in the preparation 
ofso called medicine When a priest pours the liquid of which 
it is made into the terraced rectangular bowl, preparatory to 
placing the other ingredients 19 st, he pours the fluid first on the 
north side, then on the west, then on the south, then on the 
east side of the bowl The ceremonial circuit 1s followed in 
connection with many other observances noted by Mr Fewkes 
He also remarks that the following colours correspond to the 
four cardinal points (bearing m mind tha» the Hop: north 1s 
really north-west) north, yellow, west, blue (represented cere- 
montally by malachite green) , south, red, east, white The 
priest of thé antelope assemblage, m making the sand mosaig 
picture a few days bfore the snake d&nce, first makes the yellow 
border, then the green, then the red, then the white The 
north line of the yellow ıs followed by the west of the same 
colour, then the south, then the east The same sequence 
occurs when he outlifes and makes the body of the semicircular 
clouds in the centre ef the mosaic (dry painting) The hghtning 

ts of theefour colours are made m the same order of the 
colours _ It 1s intérestmg to note, as Mr Fewkes says, that the 
ceremonial ciremt is opposite that of the sun in its daily course 
inthe sky He thinks itis probably more than a coincidence 
that tt 1s the same circuit which the snake and antelope priests 
taktwhen they move al@®ut the place, and the latter carry the 
snakes in their mouths 


e LAST evear Dr J T Rothrock recefved from the American 
Philosophical Society a giant of 300 dollais to defray part of 
the exptases of a trip to the West Indies The object was the 
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collecting of photographs and :nfo@mation @vhigh could be utilized 
m the preparation and delivery of thm annual lectuyes popularly 
known as “the Michaux forestry course ”® About 1$0, good 

° 

negatives were obtained, and there are aBout 75 satisfactory 
illustiations of the trees, physical geography, and topo- 
graphy of the islands visited The trip Mest€d three months 
Dr Ro*hrock was particularly struck by the contrast between the 
Bahamas and Jamaica In the course of some interesting obser- 
vations printed in the latest instalment of the Broceegtings of the 


American Philosophical Socrety, he points out thatthe Bahamas © 


are low and show no considerable elevation} while Jamaica 
reaches a maximum altitude of 7360 feet above the sea-level 
The soil of the Bahamas ıs scanty, and consequently ‘cultivation 
entails fertilization That of Jamaica 1s of great depth, and tts. 
continued productiveness 1s evidence of a Yast najural fertility 
The flora of the Bahamas shows marked resemblatice to that of 
Florida The flora of Jamaica 1s essentially tropical, save at 
such altitudes as suit plants of cooler 1egions In such places- 
are found the common chickweed (S¢tel/arza media), the white 
clover (7rtfoleum 7 epens), associated with plants from the cooler 
parts of southern regions ‘lhe mangrove (RAzzophor a mangle)e 
common to the tropical seas around the glohe, attains in J&nyaica’ 
(compared with that in Florida and in the Bahamas) a surprising 
height Near Port Morant are large jungles, where the trees 
attain a height of at least 60 feet Dr Rothrock calls at- 


tenyon to possible tannin production from the mafigrove. * 


No tree in Noth America, he says, ateall appwwaches the 
mangrove in the percentage of tannin ıt contains 
mangrove should have remamed so long unutilized ès due to the 
difficulty of gltaining its tannin freé from celpuring matter * 
Dr Rothrpck thinks that in the near future, owing to exhafistion 
of othe: tannin producing trees, the arts will be forced tg draw 
upon the mangrove, even if an improved chemistry 1s not ablg 


ato fice it from this objectionable cgloure The natives’ obtain a « 


red-brown dye fion? the bark by simpfy steeping it ın water 


Mr T SOUTHWELL, Norwic4, records in the April number 
of the Zoologest that he was lately Tnformedyby Mr, D C 
Burlwgham, of the occurgnce of a male Greenland shark, 
(Lemar gus ler eais), which measured. 14 feet 2 inches in length 
and weighed 1} tons, at Lynn, on the 21st of Januarylast It was 
found stranded on a sand-bank on the east side of the Bulldog 
Channel, and was brought upto Lynn by a fishing-smack, being 
still alive when Mr Burlingham saw it It was subsequently 
exhibited at Cambridge, and its owner intended, to take it to 
Huntingdon, Peterboroughgand elsewhere This species is of 
rare occurrence on the Norfolk “and Suffolk coast, and the 
present example 1s only the fourth of which Mr Southwell has 

» 


notes é 


Dr E RATuAY states that the galls of Cynzps calyezs, pro-, 
duced on @ue: cus Mdunculata, Attract, by their viscid secretion, 
a number of small ants, which he beleeves to be advantageous 
to the tree, in killing quantities of caterpillars and other insects 
Which are its natural enemies He illustrages the value of this 
protection by the statement that the inhabyants of a single ants’ 
nest may destroy in a single day upwards of 100,000 insects 


In the Buletino of the Italian Botanical Society, Signor F 
Pasquale proposes a new theory of the “morphology of the 
carpel in flowering plants, founded on an extendedeobservation 
of the couse of the vascular bundles * According to him, a 
carpel is not a single modified leaf, but ıs the result of the con- 
crescence of threg, less often of tyo, leaves, which take part in 
the formation and m the nutrition of t®e ovules and of the 
seeds The carpel is therefore a ¢rephyllome, of which on@leaf 
(the inferior one) 1s sterile, and the other two (superior) are 
fertile, and between these there is an mtimate fusion, with 


complete anåstomosıs of the vascular bundles, Each fertile 


That the e 
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leaf 1s compose of a méfhbranous portion, the placental 
hemophyll, amd an, ovular *hemphyll, "which 1s entrel trans- 
© ° 
formal into thé ovules witli? their funicles, together with the 
© + 
style and stigma The placental hemıphyll also takes part in 
the formation of the pericarp and septa The ovules originate 
from the whole 8E the®ovular hemıphyll, and not merely from 
the carpelmry margins or teeth 


WE notiee theeappearance of a very useful work, ın Russian, 
Prof Samokvasoff, on Russian prehistoric antiquities, 
under the title @f ‘‘ Foundations of a Chronological Classifica- 
tion of Antiquities, and Catalogue” As seen from the title, 
the work ‘consists of two parts a catalogue of the very rich 
e 

. Collection æf the Russian Piofessor, partly illustrated, and a 
general ¢description “of the various epochs which may be 
distinguishedein the relics of the past on the territory of Russia 
He has no difficulty in showing that the Slavonians of the first 

+ centuries of our era were by no means mere savages The 
burial places of that period, usually situated close to the earthen 
forts, some of which must have required the work of a consider- 
e2ble population, contain hundreds and thousands of graves, so 
*that 191s certain that the Slavonians of that period were living 
1n large societies, and had their fortified towns The same 
burial customs prevailed over large areas, but the treasures now 
unearthed from various graves show that differences of wealth and 
social position existed at that time as well Consideiable amounts 
of Greek, Roman, and Arabian gold and silver coins were found 


attaining, af ifs present prices, the value of several hundred 
epounds , whilg pumbers Of objects of art, of Greek, Roman, 
Byzaatine, and Arabian origin, are proofs of the brysk foreign 
trade which took place at that tıme The graves of the pagan 
Slavonians contain flax, woollen, silk, and gold-embroidered 
issues, Srnaments in ggold, silver, bronze, and bone, iron, 
weapons and parts of arm&mént » gold, silvet, bronze, iron, and 
clay vessels, and so on, while the sickles and the grams of 
wheat, oat, and barley whıch were found ın the graves of South 
Russia, @ogethewwith small idols and othe: objects devoted to 
pagan worship, are proofs of agricu&ure having been carri€d on 
during the pagan epoch. . 





Two new liquids contaiing fluorine have been synthesized 
by M Meslans They are halogen derivatives of glycerin, and 
were obtained by allowing allyl fluonde, a gaseous substance 
recently described by M Meslans, to react with chlorine and 
bromine Ally] fluoride, ONE readily prepared by the 
gradual addition of allyl 10dade to dry silver fluoride It isa 
colourless gas of peculiar odour, which burns with a luminous 
flame upon ignition, “with liberation of vapoug %f hydrofluoric 
acid When a jet from which chlorine 1s escaping 1s brought 
‘into a vessel filled with allyl, fluoride, cgmbination at once 
ensue, and drops of a celourless liquid commence to be deposited 
upon the walls of the vessel In order to obtain the liquid in 
greater quantity a large flask ıs employed, through the caoutchogec 
stopper of which p&&s two tubes, one delivering chlorine and 
the other ally] fluori@e Considerable heat 1s developed during 
the act of combination, hence the flask s immersed ın a bath of 
cold water A slight excess of chlorine 1s maintained during 
the reaction, and the liquid which rapidly collects ıs consequently 
coloured green, but When sufficient has been accumulated the 

“supply of chlorine 1s ffrst arrested ın order that the excess of 
that gas, which produces the green coloration, shall be con- 
verted to the colourless liquid by the still-isguing allyl fluoride 
and the hquid thus @ecolorized The colourless mobile liquid 
so @btained ıs then submitted to distillation, when practically 
the whole passes over into the receiver between 122° and ł23° 
If the synthetical preparation 1s conducted volumetrically, ıt 1s 
foung that equal volumes of allyl fluoride and chlorine unte o, 
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tne resulting hquıd tgerefére presumably possesses the com- 
position ©;H,;FCl., an asswSption confirmed by a determmation 
of vapour @ensity which yielded the number 4 50, the vapour 
derfsity calculated from this formula being 451 The compound 
is indeed a derivative ofglyceri, its egnstituti8n beng probably 
CH,CI—CHCI—CH.F, and may®be termed dichloro-fluor- 
hydrin ° z ° 


THE second new compound 1s analogous to the one just 
described, and resembles ıt #ery closely m properties It 1s ob- 
tamed by the direct union®of bromme with allyl fluoride If a 
few drops of bromine are allowed to fall into a vessel filled with 
allyl fluoride, the latter 1s rapidly; absorbed with considerable 
rise of temper&ture, the red colour of the bromme simultaneously 
cisappearing To prepare the liquid in quantity, allyl fluoride 1s 
allowed to stieam slowly into a quantity of bromine contained 
m a cooled flask, the operation being continued until the red 
colour of the liquid has entirely disappeared. The colourless 
hquid thus obtained distils without decomposition at 162°-163° 
The data afforded by ,determinations of the bromine content 
and the vapour density point to the formula C3H;FBr, Both 
the liquids above described appear to be very stable compounds, 
for gven during their distillation the glass vessels containing 
them exhibit no signs of etching They are miscible with ether, 
and readily soluble ın absolute alcohol, but they are almost 
perfectly insoluble in water They possess pleasant odours, 
somewhat reminding one of chloroform, and are sweet but 
Durning in taste They are incombustible, but at a high tem- 
perature the vapours burn with liberation of hydrofluoric and 
hydrochloric or hydrobromic acids 


THE additions to the Zoological Society's Gardens dung the 
past week include a Guinea Baboon (Cynocephalus sphinx 2), 
a Batelem Eagle (Aelotarsus ecaudatus), a Puff Adder (Vipera 
arietans) from South Africa, presented by Mr Keith Anstruther , 
a Japanese Deer (Cervus seka 9) from Japan, presented by Sir 
Douglas Brook, Bart , a Wedge-tailed Eagle (Agzzda audax) 
from Australia, presented by Miss Carr, a_lawny Owl 
(Syrntum aluco), European, presented by Mr, E °A Rocheda 3 
a Puff Adder (Vera ar:etans) from South Afnca, presented 
by Mr D Wilson , two Common Vipers ( Vrpera berus), British, 
presented by Mr. W H B Pain, a Shielded Eryx (Av yx 
thebarcus) from North Africa, deposited , four Topela Finches 
(Muna topela) from China, a Black-necked Swan (Cygnus 
nigitcollts) from Antarctic America, purchased 





OUR ASTRONOMICAL COLUMN. 


THE RELATIVE MOTION OF 61 CyGNI,—The large proper 
motion of 61 Cygni, combined with its wmarkable duplex 
eharacter, renders ıt an object of great imterest Doubts have 
been expressed, however, às to whether the two components are 
really connected by a bond of mutual attraction, and it has been 
assumed that they will gradually separate and traverse widely 
different paths ın space Prof A, Hall has brought together ° 
all the observations which have been mad@of the position-angle 
and distance of the star since 1825, and has investigated them 
with a view of settling this question (A%¢ronomucal Journal, 
No 258) ‘The result 1s ın favour of the physical connectt Sigg 
the two stars, but all that can be said of the period of revolution 
1s that ıt 1s very long ‘Lhe mass of the brighter star @ppears to 
be 3 4 times that of the companion 

THE TEMPERATURE OF THE SuN —Numerous attempts 


have been made to determine the syp’s temperature, an the 
results obtained range fiom 1500° to 5,000,000° The endfmous 


n 


differences that exist between the different estimates result from e 


the fact that different lgws have been assumed to repiesent the 
rate eof radiation. M H Je Chatelier communigated the 
latest contribution to the subject at the meeting of the Paris 
Academy of March 28 His experiments show that the sntensity 
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of the radiations emitted by’ an incagdescent body of which the | secular change in the latitude 1s here congidezed as too umprob- 


emissive power 1s unity 1s expressed by tle formula— | 


© ya yoo? 7.3210 e 
pis as 


e 

The temperatures employed range from@580° 0,1770°, and these, 
with the observed intensaty gf 1adiation, have been used to plot 
acurve By extending the curve and measuring the intensity of 


œ the radidtion from the sum,ean estimation of 7600° as the effective 


solar temperature ıs obtained The term effective temperature 
is used to express that temperature which a body having an 
emissive power equal to @nity should,possess, ın order to send out 
radiations of the same intensity as the an The real temperature 
of the photosphere is higher than 760°, because its radiations are 
absorbed by the cooler solar atmosphere, and it may be, also, 
because the emissive power of the sun is less than unity } 


e 
COMET SWIFT, MARCH 6 —The following ephemeris for this 
comet 15 given in Astionomesche Nachaichten, No 3082, for 
12h Berlin mean time — 


1892 RA Decl 
cy $ a“ t 
Apul 8 21 16 4I +0 336 
» 9 ZI 20 18 I 342 
s 10 21 23 54 2 343 
» II 21 27 28 3 338 
» «12 2I 31 0 4 327 
» I3 21 34 30 5 309 
» 14 21 37 59 6 284 @ 
je IS 2I 4I 25 7 252 
Wotr's Comet, 1891 I] In Asti onomsche Nachrichten, 


No 3082, an ephemeris for this comet ıs given by Herr Dr 
Thraen, of which the following 1s an extract (12h Berlin mean 
time) — 


1892 RA Decl 
hm s o e a 
April 8 5 53 19 13 —O 12 432 
» 9 5 54 4939 -0 7218 
» 10 5 56 19 84 -0 271 
sy H 5 57 5048 +o 3 09 
ji 12 5 59 21 29 +o 8 21 
2 13 6 0 5227 +0 12 566 
oo l4 6 2 23 43 +0 17 443 
15 6 3 5478 +O 22 251 


n” 

PERIODIC PERTURBATIONS OF THE FOUR INNER PLANETS 
—In the astrgnomical papers which are prepared for the use of 
the American Ephemeris and Nautical Almanac (vol m , part v ), 
most valuable computations of the pettodic perturbations of the 
longitudes and radu vectores of the four mner planets of the first 
order as to masses are contributed Prof Newcomb, unde: Whose 
directions these computations were made, tells us ın the intro- 
ductory note that in the preparfition of the fundamental data for 
the new tables, all the coefficients, which are included in the 
expressions for the general peiturbations, were redetermmed 
the values obtained for them agreed well with those obtained by 
Leveiuer, and prove that their accuracy 1s placed beyond doubt 

To eliminate any errors that might have heen made, duplicate 
computations were undertaken, and the results of them both are 
given in the final expiessions for the perturbations in longitude 
it may be stated that the complete theory is not here pub- 
lished, the s€cular variations, perturbations of the latitude, and 
those of long period fh the longitude,enot being printed, owing 
to thegr unfinished state 


N P D,’s OBSERVED WITH GREENWICH AND WASHINGTON 


* TRANSIT CIRCLES —Prof Newcomb, under whose direction 


these computations were made, gives in vol n part vi of the 
same series of papers just referred to an interesting discus- 
ston on the difterentes that have been found ın these observn- 

Those made with the Greenwich circle cover a period 
of thirty-six yeafs, from 1851-87, while the Washington 
observatiéns are included in the years 1866-86 The author 
has a firm basis here, on which he can rely, for in the 
former series the same methods of reduction and observation 
were in use for this entire period without interrupuon He 
ingiMees first of all mtofhe conclusions which can be gathered 
from the stability of the ınstrument, from both direct and reflec- 
tion gbservations, and finds that the R—D corrections are mainly 
due to flexure The constant of refr&ction and the possible 
periodic “error due to those 19 the graduation of the tucle 
are thea dealt with, together with corrections for reductions to 
the equingx during the years 1851-56 The hypothesis of the 
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able fogacceptance with,our presentgdata, so that the apparent 
variations are here supposed to be due to ghe fines m the 
instrument or habits of the obsefvers In, th’ 

latitude of the Royal Observatory, he finds that the co-latitude 
derivable from observations of the four polarestars durmg the 
period 1877-86 1s greater by o” 31 than hæt derivable from 
observations of all circumpolar stars At the conclusion of this 
investigation he gives a table showing the correctfns to the 
north polar distances, derived annually from the observdtions 
with the Greenwich transit circle, to reduce tiem té the instru- 
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mental standard of the present paper, and the Pulkowa refractions © 


WASHINGTON OBSERVATIONS, 1887 —All “tthe observations 
which were made during the year 1887 at the United States 
Naval Obseivatory are included in tms volume The intio- 
duction, besides giving the report of the Supertftendgnt on the | 
state of the Observatory generally, contains all the detayed nfor- 
mation relative to the methods of computing the, observations 
made with the transit circle, meridian transit instrufnent, and the 
26-inch and 9 6 inch equatorials The principal work of the 
transit circle during this period has been upon the sun, moon, - 
and planets, and miscellaneous stars These last, mcluded stars 
of the American Ephemeus for clock correctioas, &c , stars 
whose occultations were observed at this Observatory, and by the 
various American parties that observed the 1874 transit ofe 
Venus , those selected for standaid stars in the formation®of the’ 
catalogue made from 1846 49, and staisof the BAC be- 
tween 120° 0’ and 131° 10’ N P D that have not been observed 
three times in R A and declination at Washington The 
meridian transit instrument was devoted to the determination of 
theerrors of the standard mean time clock ın connection with 
the transmission of time, and 1645 transitss were taken The 
clock’s rate was found satisfactory, its variations following closely 
those of the barometer The 26 inch and 9 6-inch, equatonals 
have been also ysed, the former for observations of double stars, 
and small stafs m the Pleiades, the latter for cofets Besides 
these, mamy othdl magnetic and meteorological observations 
are recorded, but a bref account of them will be foung ın the 
notes 
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|" FERTILIZATION OF TRE*CASUARINAGEE 


FEW rec€nt articles in botanical hterature can compare ın 
interest and importance with that contributed by Dr Mel- 
chior Treub to the tenth volume of the Anggles dy Jardin 
Botagigue de Buitenzorg, ‘On the Casuarmaceé, and their 
Position in thg Natural System ” The stating announcement 
is made of the occurrence of a mode of fertilization of the ovule 
essentially different from that which takes place in other flowering 
plants 
The species of the genus Casuas eva, which alone make up the 
ordei, are about twenty-three in number, and aie trees, nearly 
all natives of Australia, where they are known as ‘‘ beef-wood 
trees,” characterized by their jointed, almost leafless branches 
From the catkin-hke mf@escence of very inpperfect flowers, 
they are generally placed among Incomplete or Monochlamydez, 
near to Myricaceee and Juglandacese The female flower 1s 
composed of tg carpels, without either alyx or corolla, and 
has at the bage an ovarian cavity, ın which are formed {im 
C suberosa) the two ovules with parietal placentation, but con-, 
nected from the @®st with it Summit by cords of cellglose - 
Corresponding to the style in mott glahts, is an axial mass of 
tissue which M Treub calls the stylar cylinder, surrounded by 
aş peripheral region contaiming tracheides, and terminating in 
two elongated stigmas The two ovules@re unequal in size, 
and coalesce ın their growth by their plgcental portions, the 
connection between them and the base of the stylar column 1s 
called the bridge , they gre also connected with the base of the 
ovarian cavity by their funicles 
The processes which take place within the ovule up to the 
tıme of the formation of the embryo-sac fre very different from 
those hitherto observed in Angiospermm Several large hypo-° 
dermal cells, the archespore-cells, at the summit of the nucellus, 
divide tangentially, and two of the cells thus produced towards 
the mner side, the primordial motber-cells, divide further, giving 
nse to a thick cylinder of large cells occupying the centre of the 
nucellus, the sporogenous tissue, surrounded by flattened «ells 
corresponding to the ‘''Tapetenzellen” of Goebel The cells 
of the sporogenous tissue are equivalent to the mother-cells of 
the embryo-sgc in other Angiosperms These cells divide trans- 
wersely into large megaspores (macrospores), the small magtive 
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cells become md Ae DPC glauca and Rumphiana tracherdes 
are formed, analofou$to the Maters of the Hepatice , their fanc- 
tion 1s ungegtain The mitgaspores, of embryo sacs, o® which 
there aè usual D¥irdin sixteen o twenty, lengthen to the direction 

®of th? chalaza, ‘som of them sometimes penetrating and forming 
“tals” bet@een*the elements of the fibrovascular bundle of the 
funicle, The siffer.cells of the embryo sacs, instead of being 
absorbed at an early périod, as m other Angiosperms, disappear 
only muchdater The megaspores which develop fully divide at 
the end into two or three cells, which are in most cases naked, 
and result efromethe division of a single cell In the great 


e 
« majority of cases only a single megaspore in each nucellus has 
these terminal og sexual cells furnished with cell-walls , this 1s 
the future embryo-sac The oosphere ıs always formed from 
the sexual cell which has the thickest wall No antipodals are 
5 formed 


Only a single ovule ıs ever fertilized, and the pollen-grain 
which feeundates ıt ativances towards the embryo-sac in a way 
entirely diffey§nt from anything that occurs ın other Phanero- 
gams The pollen-tube does not enter the ovarian cavity , it 
descends the stylary cylinder, crosses the bridge and the tissue 
which unites the ovule with the wall of the ovary, and arrives at 
the fibrovascular bundle which leads to the chalaza, where it 
prdluces two*short branches, then traverses the chalaza, and 
enters the ovule by means of the ‘‘ tarl” of a sterile megaspore, 
“and continues its course towards the embryo-sac Towards the 
midéle of the nucellus it contracts, tapers off, and ruptures, the 

terminal fecundating portion becoming separated from the rest 
of the pollen-tube This portion, which has a thickened wall, 
and contains distinct protoplasm, never enters the micropyle or 
the empryo-sac, but becomes firmly attached to the wall of the 
latter, at a spot variable in position, but always at some distamce 
from the sdxual app@atus Dr Treub has not, at present, been 
è able to detect in this portion a definite nucleus, or to follow the 
actual procegs of fecundanon During the development of the 
émbryo-sac, numerous endosperm-nucle: are formed, and subse- 
quentjy the efbryo makes its appearance the” mode of de- 
velopment of the embryo does not differ from that wifich occurs 
in othew Dicotyledons 

a The peculiar processes which accompany the act of fecunda- 
e tion, andthe presence of a large number of megaspores, each 
containing a sexual appar@tus, induce Dr Treub to regard the 
Casiarinaces as a distinct group of Angiosperms, of equal rank 
with the Monocotyledones and Dicotyledones together, and he 
proposes the following prfmary classification of Phanerogams — 


| ad 
I GYMNOSPERMS 


y II ANGIOSPERMS è 


A CHALAZOGAMS (Casuarinaceze) 
B POROGAMS 

1 Monocoty'edones 

2 Decotyletones 


The Chalazogams are not imtermediate between Gymno- 
sperms and Amgiospeims, but occupy an isolated and inferior 
position amgngethe latter, somewNt analogous to that of 
Lycopodium among Vascular Cryptogams The paper E ags 


trated by 21 fine plates 
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3 UNIVERSITY AND) EDUCATIONAL 
bi INTEL&IGENCE 


OXFORD —Zntowment of Original Research —The following 
notice has been reaeived by the Vice-Chancellor —A gently 
man has established®a Scholarship of £100, tenable for one 
year, for the encouraggment of o1iginal research The Scholar 
will be selected by a Committee composed of Dr George Thin, 
Surgeon-General Cornish, and Prof Æ Winter Blyth The 
Gotten of the Sgholarship are, that the regearch be on a 

subject requiring for its elucidation both chemical and bacterio- 

logical methgds, and the subject will be selected by the Com- 

@nittee of Selection With the concurrence of the Scholar, the 

work 1s to be done in the laboratories of the College of State 

Medicine, ror Great Russell Street, W C , ansi the Scholar will 
* have to devote his whole tıme go the work Application to be 

made to Surgeon-Gen@ial Cornish, on or before April 18, 1892 

Inea Convocation held on April 5, it was decreed (the 

Council of the Royal Geogiaphical Society having offered a 

further sum of £150 a year, to be met by an equal sum from 

the Umversity, for the payment of a Reader 1, Geogtaphy 
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aung be neat five years) that theeoffer b® accepted, and that. 
the thanks of the Unigersitf should be conveyed to the Council 
of the Reyal Geographical Society for then liberal offer e 

The progaamme of the fifth summer mé@eting of University 
Extension and other students, to be held in Oxford in July and 
August 1892, has beeg issued, arfd in its general character 
resembles that of last year The augural lecture will ge de- 
livered by Mr John Addington Symonds (if his health permits) 
on Fnday, July 29, at 8go pm »@ Phe mecfing wl, as in 
former years, be divided mto two parts, viz from®July 29 to 
August 9, and from August 10 to August 26 Jn Natural 
Science the following arrangements he been made — 

In Chemistry a coursegof eighteen days’ practical instruction 
in the University laboratory, limited to 100 students, conducted 
by Messrs J E Marshand A D Hall of Balhal College 

In Geology aspecial course of fourteen days’ practical in- 
struction, withefield work provided, if at least 40 students offer 
themselves ? 

In Botany im addition to lectures on primroses and their 
relations, ıt 1s proposed to arrange, for a class of not less than 
40 students, a three weeks’ course of practical instruction 

In Biology to the same minimum number of students is 
offered a special course of lectures and demonstrations in the 
physiological laboratory, to form an introduction to the study 
of life, and especially of nervous organisms 

Courses of lectures and instruction on Astronomy, Mechanics, 
Sound, Light and Heat, Electricity, Physiogiaphy, and Hygiene 
can &e arranged 

It ıs also announced that there will be no summer meeting 
1n 1893, as during August in that year the Examination Schools 
will be in the hands of workpeople 


ST ANDREWS —Summer Sesston —A course of lectures in 
zoology and botany, qualifying for graduation, will commence 
on May 2, the former by Prof Prince, the latter by Mr Robert- 
son, the University Lecturer on Botany These aie open to 
students of ether sex 





SOCIETIES AND ACADEMIES 
LONDON 


March 31 -—‘‘ Aberration Problems a 
Discussion conceining the Connection between Ether and 
Matter, and the Motion of the Ether near the Earth” By 
Oliver Lodge, F R S , Préfessor of Physics, University College, 
Liverpool bas 

The paper begins by recognizing the distinction between ether 
in free space and ether as modified by transparent matter, and 
points out that the modified ether, or at least the modification, 
necessarily travels with the matter The well-known hypothesis 
of Fresnel is discussed and re-statgd in modern form 

Of its two parts, one has been verified by the exper:ment of 
Fizeau, the other has not yet been verified Its two parts are, 
(1) that inside transparent matter the velocity of light 1s affected 
by the motion of that matter, and (2) that immediately outside 
moving matte: there ıs no such effect The author proceeds to 
examine into the truth of this second part, (1) by discussing what 
1s already known, (2) by fiesh experiment 

The phenomena resulting from motion are four, viz — 

(1) Changes ın direction, observed by telescope, and called 
@berration é e 

(2) Change ın frequency, observed by spectroscope and 
called Doppler effect bd 

(3) Change in time of journey, observed by lag of phase or 
shift of interference bands 

(4) Change in intensity, observed by eenergy received by 
thermopile 

After a discussion of the effects of motion ın general, which. 
differ according as projectiles or waves are coremplated, the 
case of a fixed source ın a moving medium 1s c&nsidered , then of 
a moving source in a fixed medium, then the case of medium 
alone moving past source and receiver, and, finally, of the 
receiver only moving š 

It 1s found that the medium alone movang causes no change 
m direction, no change m frequency? no detectable laf of 
phase, and probably no change of intensity, and hence arises 
the difficulty of ascertaining whether the general body of the 
ether js moving relatively to the earth or not é 

A clear distinction has to b® drawn, however, between the 
effect of general motion of the medium as a whole, and notion. 
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of parts of the medium, a when giense matter 1s aiffficially 
moved The latter kind of motion map produce many effects 
which*the former cannot e ° ° 

A summary of thif part of the discussion 1s as follews — 

Source alone moving produtes a real and apparent change of 
colour, a real bat not apparent erro: gin diregtion, no lag of 
phasepexcept that appropriate to altered wave-length , a change 
of mtensity corrgsponding to different wave lengths 

Mediu alone moving oor sourc@ and receiver moving to- 
gether, gives no change of colour, no change of direction, a 
real lag ofsphase, but undetectable without control over the 
medium, a change of itensitys corresponding to different 
distances but compensated by change @f radiating power 

Receiver alone moving gives an @pparent change of colour, 
an apbarem clange of direction, no change of phase, except 
that appropriate to extra virtual speed of hight, change of 
antensity corresponding to different virtua] velocity of light 

The probable absence of a first order effect of any kind, due 
to ethereal drift or relative motion between earth and ether, 
makes ıt necessary to attend to second order effects 

The principle of least time 1s applied, after the manner of 
Lorentz, to define a ray rigorously, and to display the effect of 
existence or non-existence of a velocity potential Fresnel’s 
law 1s seen to be equivalent to extending the velocity potential 
throughout all transparent matter 

It1s shown that a ray traversing space or transparent sub- 
stances will retain its shape, whatever the motion of the medium, 
so long as that motion 1s nrotational, and that in that case the 
apparent direction of objects depends simply on motion of ob- 
server , but, on the other hand, that if the earth drags with it 
some of the ether in its neighbourhood, stellar rays will be 
curved, and astronomical aberration will be a function of latitude 
and time of day 

The experiment of Boscovich, Airy, and Hoek, as to the effect 
of filling a telescope-tube with water, does not discriminate 
between these theories For if the ether is entirely non-viscous 
and has a velocity potential, stellar rays continue straight, in 
spite of change of medium (or at oblique incidence are refracted 
im the simple manner), and there will be no fresh effect due to 
change of medium, while, 1f, on the contrary, the ether 1s all 
carried along near the earth, then it 1s stationary in a telescope 
tube, whether that be filled with water or air, and likewise no 
effect 1s to be expected In the case of a viscous ether, all the 
difficulty of aberration must be attacked in the upper layers 


above the earth , all tne bending ıs oVer by the time the surface ' 


is reached ®t 1s difficult to see how an ethereal drift will not 
tend to cause an aberration in the wrong direction 

Of the experiments hitherto made by Arago, Babinet, Max- 
well, Mascart, Hoek, and perhaps others, though all necegsary 
to be tried, not one really discriminates between the rival hypo- 
theses All are consistent epher with absolute quiescence of 
ether near moving bodies, or with relative quiescence near the 
earth’s surface They may be said, perhaps, to be inconsistent 
with any intermediate position 

Two others, however, do appear to discrifninate, viz an old 
and difficult polarization experiment of Fizeau (Anz de Chim 
et de Phys , 1859), which has not been repeated since, and the 
recent famous experiment of Michelson (Ph: Mag , 1887) with 
rays made to interfere after traversmg and retraversing paths at 
light anglese . 

The conclusions @educible from these two experiments are 
antagonistic Fizeau’s appears to uphold absolute rest of ether, 
Mich®lson’s upholds relative rest, z e drag by the earth 

The author now attempts a direct experiment as to the effect 
of moving matter on the velocity of light in 1ts neighbomhood , 
assuring that a positeve or negative result with regard to the 
effect of motion on the velocity of light will be accepted as 
equivalent to a positive or negative result with respect to the 
motion of the ther 

He gives a detafled account of the experiment, the result of 
which 1s to show that such a mass as a pair of circular saws 
clamped together does not whirl the ether between the plates to 
any appreciable amount, not so much, for instance, as a 1/500th 
part of their speed We concludes, therefore, that the ether 1s 
not @Bpreciably viscous * But, nevertheless, it may perhaps be 
argued that enormous masses may act upon ıt gravitationally, 
straining it so as perhaps to produce the same sort of effect as if 

they dragged ıt with them He propos@s to try the effect of a 
larger mass Also to see 1f, wln subject to a strong magnetic 
field, egher can be dragged by matter 
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The aberrational effect of slabs of Roving traflsparent matter 
1s considered, also the effect of a differently refractive medium 

Motifh of medium, th8ugh incompetent to progu any aber- 
rational or Doppler effect, 1s shown to be abl tq’ feat 
them if otherwise produced À 

The Doppler effect 1s then entered into THe quèstion & dis- 
cussed as to what the deviation produced by,a grism or a grating 
really depends on whether on frequency or wave-length It 1s 
shown that whereas the effect of a grating must be uedependent 
of its motion and depend on wave-length alone, yet that the 
effect observed with a moving grating by a moving observer 
depends on frequency, because the motion of the observer super- 
poses an aberrational effect on the true effect, of the grating 
This suggests a means of discriminating motion of source from 
motion of observer, in other words, of detecting absoluté 
motion through ether, but the smallness of the gifference ıs not 
hopeful ° z 

Mıchelson’s experiment 1s then discussed® ın detail, aw a case 
of normal reflection from a moving mirior or fronfe mirror in a 
drifting medium No error 1m its theory 1s discovered 

The subjects of change of phase, of energy, of reflection in 
a moving medium, work done on a moving mirror, and the 
Jaws of reflection and refraction as modified by motion, are 
considered * 

It 1s found that the law of reflection 1s not really obeyed in a 
relatively moving medium, though to an observer statjpnary > 
with respect to the mirror it appears to be obeyed, so far as "the 
first order of aberration magnitude 1s concerned , but that theve 
ts a residual discrepancy involving even powers of aberration 
magnitude, of an amount possibly capable of being detected by 
very delicate observation 

The following statements are made and justified — 

(1) The planes of incidence and reflection are Zlways the 
same 

(2) The angles of incidence and reflection, measuged between 
ray and normgl¢o surface, usually difft -s . 

(3) If the murgr ıs stationary and medium moving, ethey 
differ by a quantity depending on the square of aberration mag- 
nitude, 2e by I part ın 100,000,000, and a stationary tele- 
scope, 1f delicate enough, might show the effect ‘ 

e (4) If the medium is moving and emirror statiofary, the 
angles differ by a®quantity dependiffg on the first power of 
aberration nfignitude (1 part ın 10,000), but a telescope moving 
with the mirror will not be able to observe it, for the common- 
place aberration caused by motion of receiver_will obliterate 
the old powers and leave only the even ones, Mm@saffle as in 
case (3) a : 

(5) As regards the angles which the incident and reflected 
waves make with the surface, they differ ın case (3) by a first 
order magnitude, in case (4) by a second order magnitude 

(6) At grazing incidence the ordimary laws are accurately 
obeyed At normal incidence the errof is a maximum 

(7) The ordinary laws are obeyed when the direction of drift 
is either tangential or normal to the mirror, awd is disobeyed 
most when the drift 1s at 4f P 

(8) In general, the shape of the fhcident wave is not precisely 
preserved after reflection m a moving medium To a parallel 
beam the mrrêr acts as if slightly tilted ¢ to a comcal beam as 
if shghtly cm yg But either effect, as observable in the result, 
is almost hopelessly small 

(9) Simsar stat@ments are *true for 1efraction, assyming ` 
Fresnel’s law oe. ee 

The possibilty of obtaining first order effects from general 
eghereal motion by means of electrical obse: vations 1s considered 


° 
Chemical Society, March 17 —Dr Ka J Russell, F R S 
Vice President, ın the char —The following papers were 
read —A study of the gonditions which determine combination 
between the cydhides of zinc and mercury, and of the composi- 
tion and piopeities of the 1esulting double salt, by W R 
Dunstan hen a solution of zinc sulphate ıs added to one of 
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mercuric potassium cyanide, HgK{(CN), or when mercurice e 


chloride 1s added to a solutiongof zinc potassium cyanide, 
2nK,(CN),, a whye precipitate is formed, which has been stated, 
on the authority gf Gmelin, to congist ofa double cyanide of zinc 
and mercury of the formula ZnHg(CN), eThis, however, is not 
the case The maximum amount of mercuric cyanide thag can 
be yetained by the precipitate is only 38 5 pei cent, and 1s 
dependent on the amount of water present duiing precipitation 
as well as on,the proportions im which the salts ynteract When 
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washed with Bee thé’ prgcipitate loses a large proportion, 
though not all, of tfe mercuric cyan.de contained init Boiling 
water and cgld potassium iMdide solution eatiact the méreuiic 
cyanide More refdilf Experiments have been made in which 
the relative masses *of the interacting substances were varied, 
prove that a tiue compound of the two 
cyantdes is formed, and gufers decomposition to a greater or less 
extent, depending on the amount of water present An examina- 
tion of the ourves plotted from these results leads to the inference 
that the double salt ıs a tetrazincic monomercuridecacyanide, 


e ZnyHg(CN) —Aslecture experiment to ilustiate the phenomena 
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* melting at 63°-6gs 
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~w of coal dust explosions, by T E Thorpe 


The author describes 
an apparatus by means of which the phenomena of a coal-dust 
explosion, resulting either from a local explosion of fire-damp or 
bf the direct action of a blown-out shot, may be illustrated The 
apparatus consisjs Of a long narrow wooden box having an 
¢xplosion chamber at one end, a thin layer of fine coal-dust or 
lycopodium powder 1s$pread along the bottom of the box On 
firing a mixturg’ of coal-gas and air in the explosion chamber, 
the explosive wave sweeps along the box with increasing strength 
until it shoots out atthe open end of theappaiatus By observa- 
tions made with this apparatus the author finds that there is no 
evidence of a diminutton of pressure along the sides of the space 
throfigh which fhe flame rushes, and he 1s of opimon that there 
lg no experimental proof of the validity of the “suction theory,” 
which assumes that in consequence of this alleged diminution of 
presstire, occluded fire damp 1s drawn out from the coal, and 
contributes to the violence of the explosion —The production of 
the ketene, 1 2 “4 acetylorthoxylene from camphor by the 
action of sulphuric acid and zine chlonde, by H E Armstrong 

and F § Kipping The authors have previously stated that 
they have separated a ketone of the composition CyH,,0 from the 
crude product of the &ction of sulphuric acid on camphor On 

*treatment with bromine the ketone yields a compound which 

e readily decomposes, giving a monobromo-derivative, CyH,,BrO, 

When oxidized with dilute mitric acid, the 
ketones yields two acids, separable by meang of chloroform 
One of these proves to be paraxylic acid, viz 1 2 4 dimethyl- 
benzoic mcid, whilst the other 1s xylidinic or I 2 4 methyliso- 
phthalic acid The ketone is thereforet 2 4acetylorthoxylene, 

«a compound which Claus has synthesized from acetic chloride 
and orthpxylene ın presenc® of aluminium chforide —Platinum 
tetrachloride, by W Pullinger The author ha obtained 
platinum tetrachloride by heating hydrated hydrogen platinic 
chloride in a current of diy hydrogen chloride at 163° for fifteen 
hours eho prepared, it 1s a yery soluble, but not qeli- 

e quescent, substance —Note on a new acid from camphoric acid, 

by W H Perkin, Jun When warmed with sulphuric acid, 
camphoric¢ acid 1s converted into sulphocamphorie acid, with loss 
of water and carbon monoxide, C,H gO; + H,SOy = CoHyg 
SOs + CO + H,O Kachler found that, when fused with 
potash, sulphocamphor.c *acıd yields a crystalline substance, 


me CHO, melting at 148°, which ıs apparently not an acid 


” 


* 
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The author in repeating Kachler’s experiments, but sulphonat- 
ing at 100° ynstead of at 65°, obtăped a well-characterized 
monobasi¢ acid, Ca Hi0, tsonferic with this substance and melt- 
ing at 108° It would appear from these results that the acid 
obtained by sulphonatu®z camphoric acid at 100° js fsomeric with 
ordinary sulphocamphonic acid --The specific rotatogy and cupric 
reducing power of invert sugar and of dextrose obtained from 
cane sugar by means of invertast,‘by J O’Sull#an Tae author 
describes experiments in which*the hydrolysis of cane sugar was 
effeeted by means ef invertase instead of by means of acid The 


specific rotatory power of invert sugar obtained by means of 


invertase, which has @o action on lzvulose, 1s [a], = — 24° 5, 
and that of the dextyse prepared from such invert sugar 1s 
[e]; = 57° The apparent specific rotatory power of Jeevulose 
calculated from these numbers 1s [a], = ~ 06°, or [a]p= —93° 8, 
a value agreeing with that generally accepted — &thyldimethyl- 
amtdobenzene, by W°R Hodgkinson and L Limpach This 
amine ıs prepared by Beating paraxylidine hydrochloride with 
ethyl alcohol at 250°-30@' It 1s purified from diethyldimethyl- 
amidobenzene by crystallizationgof the sulphates The sulphate 
of the latter substance 1s the more soluble The formyl and 
+ acetyl derivatives of the amine gre described —~\ction of nitric 
acid on oxanilide andeits analogues, by A G Perkin The 
autho finds that oxamlide and its analogues are readily con- 
verted by nitration into the higher nitro-derivatives, thus 
differing from acetanilide and similar compounds, which yield 
dinitro-derivatives only with great difficulty . 
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Royalþroseorotogear Spciety, “farch%6 —Dr C Theo- 
dore Williams, the Preswlent, delivered an address on the value 
of meteorological instruments “In theeselection of health res@rts, 
He drew attention to thermometers, maximifm and minimum, 
as the foundation-stone on which mtdical climatology rests, and 
instanced effects ofextreme cold or of heat one the,human or- 
ganism The direct rays of the sungaré of the greatest im@ort- 
ance, andın health resorts should be utilized to the full—ain fact, 
anly climates where during ¢he wmteremonths even a Gelicate 
person can lie or sit for several hours a day basking ìn the sun- 
snine are to be recommended for most complaints, and the 
various forms of sunshine-recogders are Used to aid the medical 
adviser in the choice of s@ch health stations After referring 
to the value of rain gauges, hygrometers, and barometers, Dr 
Williams stated that many health resorts owe ther neputdtion 
almost solely to their shelter from cold winds, for instance, the 
advantage m cMmate which Hyères and Mentone enjoy over 
Marseilles 1s chiefly due to their being more sheltered from the 
Mistral, or north-west wind,'the scourge of the lower valley of the 
Rhone from Valence to Avignon He went on to describe the 
chmate of the Riviera, illustrating ıt by lantern slides from recent 
photographs, including views of Hyéres, Costabelle, Cannes, 
Nice, Mentone, San Remo, &c , and he showed the three prin- 
cipal causes of the warm winter of this region to be (1) the 
southern latitude, (2) the protection from cold winds by moun- 
tam ranges, and (3) the equalizing and warming influence of the 
Mediterranean Sea, which, being practically tideless, 1s always 
equally potent, not varying with hour and season Dr Willams 
mentioned the weak points of the south of France climate, with 
its blustering Mistral, its occasional cold Bise, its moist Scirocco 
wind , but summed up the Riviera winter climate as being, as a 
whole, clear, bright, and dry, with fog and must piactically un- 
known, with a winter temperature from 8° to 10° higher than 
England though subject to considerable nocturnal radiation, 
with about half the number of ramy days, and four or five times 
the number of bright ones, which we can boast of, with cold 
winds and cold weather, without which it would lose its health- 
giving effect —After the delivery of this address the meeting 
was adjourned ın order to allow the Fellows and their friends an 
opportunity to inspect the Exhibition of Instiuments relating to 
eclimatology, which had been arranged in the rooms of the In- 
| stitution of Civil Engineers, 25 Great George Street The 
Meteorological Office showed a set of mstruments necessary for 
' the equipment of a chimatologtcal station, viz Stevenson ther- 
' mometer screen, fitted with °dry bulb, wet bulb, maximum and 
| minimum thermometers, and also a ran gauge Tffermometers 
l were also shown for ascertaming the tem perature on the ground, 
under the ground, and at a distance, as well as for recording 
tempegature continuously Various forms of sunshine-recorders 
were exhibited, as well as a number of actinometers and solar 
radiation instruments for ascertaingng the heating effect of the 
solariays The Exhibition included a laige and interesting col- 
lection of hygrometers, also several rain gauges and other 
instruments Among the curiosities was a piece of plate glass, 
which was ‘‘starre”’ during a thunderstorm on August 21, 
| 1879, this was not bioken, but ıt has a number of wavy haur-hke 
hnes The Exhibition contained a large number of beautiful 
photographs of clouds, hghtning, and snow scenes, as well as of 
the damage done by the destructive tornado at Lawrence, 
' Mass, USA The Exhibition remained open unt Tuesday, 
' the 22nd ult å e 











Anthropological Institute, March 22 —Francis Gatton, 
F R 5, Vice-President, in the chair —Mr Theodore Bent read 
a paper on the finds at the Great Zimbabwe rums ‘The outer 
wall of the semicircular temple on the hik ıs decorated by a 
number of birds perched on fong soapstone pedestals, all of 
which appear to be intended to represent, tlfe same bird, prob- 
ably a vulture Two of the birds, sumilar in eharacter and 
slightly varying from the others, are representtd as perched on 
zones or cesti, and there seems to be a similar class of syntbolism 
connecting them all Mr Bent 1s of opinion that these buds 
represent the Assyrian Astarte or Venus—the female elemegt in 
creation In the centre of the temple stoad an altar, mto the 
stones of which were inserted a large®number of soapséffe 
objects, which afforded ample evidence of the existence of 
phallic worship in this place Waithin the sacred inclosure,are 
two solid round towers, the largest of which 1s 34 feet in height 
and hds a girth of 53 feet Before them 1s a raised platform, 

[ presimanly for sacrifice, and the wall behind them 1s decgrated 
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with large standing mon®hths some of the fragfients of | Ad Carnot —On the aldehydeg, arid agetone’ bromides which 


pottery found are very good, and give evidence of a Inghly 
devefoped artistic kul Close underneath the temple stood a 
gold-smelting furnace, made of very hard cement %f powdered 
granite, with a chimney of tħe same material, and the quahtity 
of rejected quarz found hard by proved thaé these ruins had 
formed the fortress fot the protection of a gold-producing 
people The wuns and the things in them are not m any way 
connecttd gth any knowa Afmcanace , the objects of art and 
of special cult are foreign altogether to the country, and neither 
the date of constructiog nor the race of the builders can now be 
dete: mined with accuracy , but the evidence in favour of this 
race bemg one of the many tribes of “Arabia ıs very strong, and 
all the facts point to a remote antiqtuty 
. ° 


Paris 


Academy of Sciences, March 28s-M d'Abbadie in the 
chair ~-Note on a theorem on the calculation of probabilities, 
by M J Bertrand —On the periodic variations of latitude, ac- 
cording to a letter from M Helmert to the members of the Per- 
manent Commission of the International Geodetic Association, 
by M Faye (See Our Astronomical Column )—On the 
approximate theoretical calculation of the delivery from an 
orifice in a thin wall, by M J Boussinesq —On the population 
of the five continents of the earth, by M Emile Levassem A 
comparison of M Levassem’s estimations with those given by 
others shows that the differences are greater for Africa, Asia, 
Oceania, and America, than for Europe This is what Would 
be expected M Levasseur’s numbers are as follows — 


Area, Population, 


in millions of in 
square kilometres millions 
Europe 100 360 
Africa 30 § 153 
Asia 422 82 
Oceania III 38 
North America 237 88 
South Ameca 187 Jaz 4 34 
Total 136 2 1497 


—Note on a theory on the production of vanous vegetable galls, 
by M A Laboulbéne Mechanical laws of atmospheric circula- 
tion , surfaces of equal density , squalls , secondary and general 
circulations, by M Le Goarant de Tromelin —Observations 
of Swifts &met (Rochester, March 6, 1892) and of the minor 
planet discovered by Wolf on March 18, made with the East 
Tower equatorial of Paris Observatory, by Mdlle D Klumpke 
Observations for position were made on March 17, 21, 2g, and 
24 —Observations of Swift’s comet made at Toulouse Ob- 
servatory, by M B Ballau Observations for position were 
made on March 16, 18, 19, 21, and 25 —-Observations of Wolf's 
periodic comet made with the great telescope of Toulouse Ob- 
servatory, by MM E Cosserat and F Rossard Dates of 
observations for position November 28, December 1, 4, 21, 
22, 26, and 31 —On plane réeaux having equal invariants, by 
M G Koenigs —-On congruences of which the mean surface 1s 
a plane, by M C Guichard —On the existence of integrals in 
differential systems, by M Riquier —An electro ballistic chrono- 
graph, by i WeSchmidt —On the radiations of incandescent 
bodies and the optiwal measure of high temperatures, by M > 
Violle By estimating the intensities of the lines at C and D in 
the fadiations of a piece of platinum, the author has deter- 
mined the temperature of the metal His results agree very 
well with those obtained by M Le Chateher up to 1500° —On 
the temperature of #he sun, by M H Le Chatelier (See Our 
Astronomical Colymn )—Application of the theory of lines of 
force to the demonstration of an electrostratic theorem, by M 
L de la Rite On electro-capillary phenomena, by M A 
Berget s—On a Safety-lamp for use with coal gas, by M F 
Parmentier. The author records some experiments on the 
action of platmum wnes and crucibles in cooling flames below 
the gemperature necessary for the combustion of the gases ~ 
Agtion of potassium flyoride on anhydrous chlorides , prepara- 
tromof anhydrous fluorides of nickel and potassrum, and of 
cobalt and potassium, by M. C Poulenc The compounds 
prepared have the composition NiKF, and CoKF,; Full de- 
scriptiqns are given of the mode of preparation and the groper- 
ties of the new substances — Ch the fixation of iodine by starch, 
by Me G Rouvier —On the estimation of fluorine, by M. 
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result from the action of bromine on alcBhols of the fatty 
group, by M A Etard —On Propylamines eyi some of 
ther derivatives, by M F @hancel —On/some feqctions 
of isomeric amido-benzoic acids, by *°M  Occhsner d&® 
Coninck —Study of the velocity of decomfpsititn of ° diazo- 
compounds, by MM J Hausser and P, Th Muller —On two 
fluorhydrnes of glycerine, by M Maurice Meslans (See Notes ) 
-On the mode of union of rings of the abdomen (zig@ag articula- 
tion) of Hymenoptera, by M G Carlet On the embryonic 
development of the Galatheida of the genuseDiptyehus, by M. 

E L Bouvier —On the histology of the pituitary gland, by æ 
M G Sant-Remy —On the blue colouring matter in the blood 
of Crustacea, by M F Heim —On a new marme Rhizopod 
(Pontomyxa flava, g et sp n}, by M E Topsent —Tife 
streptonary nervous system of Heteiopods, by M. Paul Pelseneer 
-Observations on Vanthracnose maculée, by M Lows Mangin, 
—On the artificial culture of Diatomaced®, by MP Miquel — 
On the crystalline rocks of Chablais, by M Michgl-Lévy —The 
Saint-Béat marble, its age and stratigraphical relations, by M 
Caralp —On some minimum perceptible quantities of certain 
odours, by M Jacques Passy Difference m the functions 
exercised on the bladder by the afferent nerves of the hypo- 
gastric plexus, by M Lannegrace —On the Martinique cyclone 

of August 18, 1891, by M G Landes Magnetic disturbances 


and seismic phenomena, by M Emile Riviere Oe. 
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A REMARKABLE BOOK ON THE HABITS 
ë OF ANIMALS 
The Naturalist ın La Plata By W H Hudson, 
e CZMS * With Illustrations (London Chapman 
and Hall, Ltd , 1892.) 


SHIS volume deserved a more distinctive title, since 
it differs. widely from the several works of other 


” naturalists with which it may be classed judging from 


the title-page alone “It 1s, in fact, so far as the present 
writer knows, @ltogether unique among books on natural 
It ıs to be hoped that its success will be propor- 
tronal to its merits, and that it will form the first of a 
serieg of volumes. by means of which residents in the 
various extra-European countries will make known to us 
the habits of the animals which surround them What 
rendefs‘this work of such extreme value and interest 15, 
thaf it 1s not written by a traveller or a mere temporary 
resident; but by one born m the country, to whom tts 
yartous tribes of beasts, birds, and insects have beep 
familar from childhood, who ıs imbued with love and 
qdmuration for every form of lfe, and who for twenty 


* years has observed carefully and recorded accurately 


. ° everything of interest in the life-histories of *the various 


speciesswith which he has become acquainted eWhen 
we add {p this the fact that the writer of this volume is 
well acquainted with the literature, both old and new, 
bearing upon his sulyeet , that he groups his facts and 
„observations so as to throw hght on obscure problems, 
and often adduces evidence calculated to decide them , 
and, ın addition.to all thi8, that the book 1s written ın an 
„earnest spint And in a clear andedelightful style, ıt æ- 
“*comes evident that not all who attempt to folfow in his 
steps can hope to equal their forerunner 
As every chapter of the book contains new and in- 
teresting matter, it 1s difficult to convey an adequate idea 
of ıt by partial extracts or by an enumeration of its chief 
topics, but theattempt must be made The first chapter 
gives us a geyeral sketch of the “Wesert Pampas” and 
its forms ofanimal life The viscacha, the coypu, and the 


> tucu-tucu--three strage rodents—are brought vividly 


before us by a description of some of their more prominent 
habits , the edentate armadillogs appear yn a new hight, 
sutce one of them, the hairyeirmadillo, is shown to be a 
dominant species holding its own agamst enemies of 


higher type, so omy'vorous that ıt can live on almost |e 


everything from gra to flesh, the latter either found 
dead and im all stages®of decay or captured by means of 
its own strategy. Itis so agile that & catches mice, so 
strong and well armeg that it kills poisonous snakes, and 
having killed them cutg them in pieces and swallows as 
much as ıt ne@ds Mr Jiudson adds — 


æ “Itis much hunted for its flesh, dogs beig trained for 
+e the purpose , yet ıt actually becomes more gbundant as 


+ population increases meany district , and, 1f versatility in 


. habits gr adaptiveness can be taken as a measure of mn- 
: 


a 


telligence, this poor armadillo, a survival of the past, so 
old on the earth as to have existed contemporaneously 
with the giant glyptodon, 1s the superior of the large- 
brained@ cats and can.nes ” 
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Equally extraordinary are the still lawer opossums, gone 
of which 1s semi-aquatic and apparentl$ adapted to its 
surrdundings, while the other shecies (Dzdelphys azarae) 
1s in every way adapted to an arborea! hfe, yet rt 1s every- 
where found ın this level treeless fistr-ct, which leads to 


one of our author’s suggestive remarks — oe 


“ For how many thousands of years has this marsupia 
been a dweiler on the plam, all its West faculties unever- 
cised, its beautiful giaspreg hands pressed to the ground, 
and its prehensile tail dragged hke an idle rope behind 
it! Yet, if one ıs brought to a tree, it will teko to if as 
readily as a duck to water, or an armadillo to earth, 
chmbing up tHe trunk and about the branches with a 
monkey-like agility How reluctant Nature seems in 
some cases to undo her own work! How long she will 
allow a specialized organ, with the correlated instinct, to 
rest without use, yet ready to flash forth on the instant, 
bright and keen-edged, as in the ancient days of strife, 
ages past, before peace came to dwell on earth '” 


But we must pass on from this mere preliminary chapter to 
more solid matter, only noting that we aave a vivid sketch 
of thesgreat rhea or American ostrich, of the flamingo, 
the swans, and the noble crested screamer, all of which 
are being exterminated by increasing population and ım- 
proved weapons , and this leads to a npble protest against 
this extermination, of which we can only quote the con- 
cluding words — 

“Only when this sporting 1age ha. spent itself, when 
there are no longer any animals of tne large: kinds re- 
maining, the loss we are now inflicting an this our heritage, 
im which we have a life-interest only, will be mghtly ap- 
preciated It is hardly to be supposed or hoped that 
posterity will feel satisfied with our monographs of extinct 
species, and the few crumbling bones and faded feathers 
which may possiblv survive half-a-dozen centuries m some 
happily-placed Museum ,On the contrary, such dreary 
mementoes will only serve to remind them of their loss, 
and if they remember us at all, ıt will only be to hate 
our memory, and our age—this enlmhtened, scientific, 
humanitarian age, which should have for its motto, ‘ Let 
us slay*all noble and beautiful things, for to-morrow we 
die an” 

A chapter devoted to the puma is full of new and m- 
teresting matter This animal ranges from British 
Columbia to the Stfaits of Magellan, aut throughout this 
vast region there seems to be no autnentic record of its 
ever attacking men except ın self-defeace This has led 
to its being thought to be cowardly, wnereas it is one of 
the bravest of the feline race, since ıt consfantlyeattacks 
an@ conquers the jaguar whenever tue fwo inhabit the 
same district, while in North Califorma it ıs the enemy 
of the grizzly bear, and 1s again always the victor In 
the Pampas, where ıt 1s common, the fact that ıt never 
attacks man, in however helpless a position he may be, is 
so well known, that the Gaucho confiaentl} sleeps on the 
ground, although he knows that pumas aye “close by, 
while it ıs said that a child may sleep on the plaiw un- 
protected in equal security Many curious anecdotes 
are given in illustration of this remarkable trait of so 
powerful and, as regards all other largggMammaha, blooge 
thirsty a creature. And the curious tning is that it seems 
to be no dread or dishke of man that leads to the pecy- 
harity, but rather some” strange feel:ng of affectiog, or 
sense of] pleasure in man’s vicinity, shown in many cunious 
ways, which has led the Pampas-dwel-ing Gauchos te tall 
if “the friend of man” œ 3 ? 
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Iņ the next chapter, entitled “A Wave of Life,” we 
have a far broader subjéct touched upon and flustrated 
by a mass of curious observations The interdependence 
and complex relations of species, so admyrably portrayed 
by Barwin, are here “bi®ught vividly before us We are 
told how, dufing a ne moist summer, when grass and 
flowers Were abundant, mice increased to an abnormal 
extent, se that everygvhere in the fields ıt was difficult to 
avoid treading on them, while dazens could be shaken 
out of every hollow thistle-stglk lying on the ground 
Thè most ¢ncongruous animals swarmed to the feast 
which they provided Dogs lived almost entirely on 
them, as did the domestic fowls, assuming the habits of 
rapacious birds ‘The cats all left the houses to live in 
the fields Tyrant-birds and cuckoos seemed to prey 
on nothing else Foxes, weasels, and opossums fared 
sumptuously, and even the common armadillo turned 
mouser with great success Storks and short-eared owls 
gathered to the feast, so that fifty of the latter birds could 
often be seen at once, and they got fat and bred in the 
middle of winter, quite out of their proper season, ig con- 
sequence ‘The following winter was a time of drought, 
the grass and herbage had all been consumed or was 
burnt up, and the mice, having no shelter, and being 
obliged to search for food, soon fell a prey to their nume- 
rous enemies, and were almost wholly exterminated 
Their vast increase, by bringing together imnumerable 
enemies, was the cause of their succeeding decrease As 
Mr Hudson well remarks — 





“Here, scene after scene in one of Nature’s silent, 
passionless tragedies opens before us, countless myiiady 
of highly-organized beings rising into existence only to 
perish almost immediately, scarcely a hard-pressed rem- 
nant remaining after the great reaction to continue the 
species” æ 


We cannot stop to notice a titne of the cj viosities of 
natural history with which this votume aboura.s, such as 
the poisonous toad which kills korses, and the Wrestler 
frog, which gives a sudden pinch to an enemy with its 
muscular fore-legs, and then escapes, the huge venomous 
man-chasing spider, a species of Lycosa, which actually 
pursues men on foot and on horseback, the strange 
dread which gnats, mosquitoes, and sand-flies have of 
dragon-flies, so that a single individtial of the latter insect 
will cause clouds of the to1mentors instantly to disappear , 
the intesesting discussion on parasite problems, and the 
wonderful storms of dragonflies which precede wmd- 
sterms from the interior , the new and interesting cases 
of mimicry and of warning colours, and the delightful 
chapter on the crested screamer, the author’s prime’ 
favourite among all the degizens of the Pampas, which, 
though possesstng a body as large as that of a swan, yet 
soars up Mto the air like a lark, and in flocks of thou- 
sands, when 80 high as to appear only specks ın the blue 
sky, pours forth its song in silvery sounds delightful to 
listen to These and many other matters of interest 

ust be studiedain the book itself, since we must devote | 
$e remainder of our limited space to some valuable 
observations and discussions on ceitain instincts, by 
whigh new light is thrown on seferal disputed questions 
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instinctive fear of raan or bids of? prey antecedent ‘to 
experience or parental teaching The ong ching that is 
instinctive 1s the alarm caused by thg warning nete of 
the parent This produces an effect ever befose the 
chick 1s hatched, for, in three different species belonging 
to widely separated orders, Mı Hudson has watched'the 
nest while a young bud was chipping its way*out of the 
egg and uttering its feeble peep, when, on bearing the 
warning cry of the mother-bird, both sounds instantly æ 
cease, and the chick remains quiescent 1® the shell for a 
long time, or till the parent’s changed note shows that tae 
danger ıs over Young nestling birds take their food as 
readily from man as from their parents, till they hear the 
warning ciy, when they immediately closesthei? mouths, 
and crouch down frightened in the nest? Parasitical 
birds which do not recognize the warning cries of their 
foster-parents show no fear The young parasitical 
cow-bird takes food from man, and exbibits noefear 
although the foster-parents are hovering close by scream- 
ing their alarm notes So, a young wild dove,,rearéfl 
from the egg by domestic pigeons which, never being 
fed, were half wild in their habits, never acquired the 
wildness of its foster-parents, but became perfectly tame 
and showed no more fear of a man than of ahowe He 
had none of his own kind to leara from, and did not 
understand either the voices or the actions of the doves 
cot pigeons | Mr Hudson has „also reared lovers, tina- 
mous, coots, and many other wild Beds from eggs 
hatchel by foWls, and found them al! quite incap&ble of 
distinguishing friend from foe, while some, suck as the 
rhea and the crested screamer, are much tamer when 
young than domestic chickens and ducklings ` 
Mr dson concludes that birds learn to diStinguish - 
their enemies, first from parenta] warnings and later by 
personal experience, and he considerseaygy ts view 1s 
confirmed. by the different behaviour of birds ın the pre-, 
sence of Yarious species of the hawk tribe, the amount ' 
of alarm shown being exactly proportionate to the degree 
of danger Some hawks never attack birds, others only 
occasionally The chimango kite 1s chiefiy a carrion- 
feeder, and its presence excites no alarm among small 
birds One of the hgrriers ıs so like tie chimango in 
some states of pluma€e thatethe latte: 18 sémetimes mis- 
taken for it, and a certain amount of fear 1s exhibited, 
which, however, soon passes away ®n discovering the real 
nature of*the intruder Buzzards are still more feared 
than harriers, as they areeraore destructive to birds, and 
they cause a somewhat gr@ater ‘amount of alafm But 
most dangerous of all 1s the peregrine falcon, and, however 
high in the air this may be, the feapltered world 1s thrown 
into the greatest commotion, all birds, from the smallest 
up to species as large as duck, ibis, and curlew, rushing 
about as ifydistraded Even when the falcon has disap- 
peared, the wave of terror excited by it subsides but 
slowly, and the birds continue forea considerable time to 
be wild and excited Now, this®nicely-measured alarm, 
ptoportioned to the danger’ to be apprehended from the, 
different species, can hardly be due to inherited instinct, « 
even if this could explain the general dread of 1aptorial 
birds , and, taken in connection with the numeroms other 


The chapter on “Fear sh Birds” 15 especially inferesting, facts in the habits of young birds, leads to the conclusion 


sinfte the result of the author’s observations is opposed to 
thé view held by Darwin andellerbert Spencer as to thér 


e a NO.01172, VQL. 45] 


that feag of enemies 1s wholly the result of education and 
experience e 
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> ¢‘ Perhaps thes most uftepesting chapter in the whole 
. volume, the fulle$t in new matter, anf the mostimpgrtant 
in its keamhe om a much; disputed theory 1s that on 
A & Mustc and Daneing in Nature” The result of Mr 
- Hudsdn’s lofig-cfhntinued observations 1s that almost all 
: mammals and leirds ehave the habit of indulging occa- 
sionally ingmore or less regular performances, with or 
without sound, or composed of sound only, some being 
e only discortlant eries and choruses or uncouth irregular 
motions, while the more aerial, graceful, and melodious 
kinds exhibit more complex and more beautiful forms It 
ý “among birds that this habit ıs most fully developed and 
æ presents itself ‘en the most graceful or fantastic perform- 
. ances Gjet numbers of birds of very different forms and 
+  habits—hawk, vultures, rbises, spoonbills, and gulls— 
a | circle about in the aur, singly or in flocks, and apparently 
for the mere delight in aerial motion Sometimes they 
3 rise to vast altitudes, and float about in the air in one 
wA = spo@for an hoħr or longer at a time, hundreds of birds 
g)iding in and out among each other with perfect pre- 
cision As in a set dance Ibises and ducks have special 
. performances of their own, but perhaps the most curious 
k are those of some species of iails The ypecaha rails 
«æ have meeting-places on smooth level ground near the 
“water ånd well surrounded by dense beds of rushes 
One bird Sounds £ note of invitation , others from all 
+ “sides come hurriedly to the place, where they begin a 
.” strange scréaming concett, rushing about all the time 
: The cytes they*utter somewhat fesemble human screams 
of terror, frenzy, or despair, mingled with half-smothered 
cnes of pam and moans of anguish This exhibition 
„lasts a few minutes, affer which the assembly peacefully 

è breaks yp ee. 7 
The singula: wattled, wing-spurred, and *iong-toed 
* jacanas have a differentekind of meeting They usually 
go single oe*pairs , but occasionally, in response fo a 
we call by one of them, all who are Within hearing leave off 
feeding and fly to one spot, where they walk about with 
then beautiful wings erect or half open, or waved up and 
down with a slow and measured motion With these 
two species both sexes Som in the display, but that of 
the spur-winged lapwing 1s altogether peculiar, inasmuch 
as it takes plage with three inviduals only These 
birds live in pairs, and at iftervals during the day or on 
~ moonlight nights, ong bird will leave his mage and fly to 
anogher pair a short distance off These wall receive the 
visitor with signs of pleasure First going to meet him, 
; they place themselves behingl*him, and All three march 
rapıdly, uttering, speciab notes Then they stop, the 
leader stands erect with elevated wings uttering loud 
notes, while the oher two, with puffed-out plumage, 
standing side by sid@, stoop forward tll the tips of their 
beaks touch the ground, and with,a low murmuring 
sound remain for some moments in this strange posture 
Then the visitor go@s back to his own ground and mate, 
and later ongthey receive a visitor, whom they treat in the 
same ceremonious fashion | They are said to be so fond 
æ of this form of visiting that they indulge 1 it all the year 
79. round, and the illustration representingeit 1s a most 

curtous and fantastic*picture of bird life 

: A donsiderable number of Passerine birds also haye 
curious displays, which are here described, as well as 


— 


songs of a most remarkable character Some sing alone, e" some extravagant way x 
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otners 1§ concert, m mogt mstæhces fhe voice 1s at its 
best during-the matif& pergod, but im one of the smaller 
finches the gong ıs at that time’ feeblepwhile at a later 
peried ıt becomes faremore powerful and - melodious 
There is one speciese the white-banded emocking-bird, 
waich 1s considered to exceed all®ofher songsters uf the 
copiousness, variety, and briliantgparactefof itsemusic 
By the half-hour it will first umitate with great® accuracy 
the songs of many other species—a gtrange and *beautiful 
performance , but this 1g merely the prelude to its own 
song, which 1s ‘“‘utterede with a power, abandon, and 
Joyousness resembling, but greatly exceeding, that ofthe 
stylark singing ‘at Heaven’s gate’, the note issuing in a 
continuous torrent, the voice so brilliant and infinitely 
varied that, if rivalry and emulation have as large a 
place in feathered breasts as some imagine, al] that hear 
tnis surpassing melody might well languish ever after in 
silent despair ” 

Mr Hudson’s conclusion as to the meaning of the 
various actions and vocal performances that he describes, 
and of which only a few cases have been here referred to, 
is as éollows — 


“I wish now to put this question What relation that 
we can see or imagine to the passion of love and the 
>usiness of courtship have these darcing and vocal per- 
formances in nine cases out of ten? In such cases, for 
instance, as that of the scissors-tail tyrant-bud, and its 
pyrotechnic evening displays, when a number of couples 
leave then nests, containing eggs and young, to join ina 
wild aerial dance, the mad exhibitions of ypecahas 
and ibises, and the jacanas’ beautiful display of grouped 
wings , the triplet dances of the spur-winged lapwing, to 
“perform which two birds already mated are compelled to 
call in a third bird to complete the set, the harmonious 
duets of the oven-birds, and the duets and choruses of 
nearly all the wood-hewers, and the wing slapping aerial 
displays of the whistling widgeons, will it be seriously 
contended that the female of this species makes choice 
of the male able to administer the most vigorous and 
artistyc slaps ? There are many species in which the 
male, singly or with others, practises antics or sings 
during the love-season before the female , and when all 
such cases, or rather those which are most striking and 
bizarre, are brought together, and when it 1s gratuitously 
asserted that the females do choose the males that show 
off in the best manner or that sing best, a case for sexual 
selection seems to ,be made out How unfair the argu- 
ment is, based on these carefully selected cases gathered 
from all regions of the globe, and often not properly re- 
ported, 1s seen when we turn from the hook tp Nature, 
amd closely consider the habits and actions of all the 
species inhabiting any one district We see then that 
such cases as those described and made so much of in 
the ‘ Descent of Man,’ and cases hke those mentioned in 
this chapter, are not essentially different in character, 
but are manifestations of one instinct,*which appears to 
be almost universal among the higher animals The 
explanation I have to offer les very ntuch on,the surface 

We see that the inferior animals, when the con- 
ditions of life are favourable, are subject to perfodical 
fits of gladness, affecting them powerfully, and standing 
out in vivid contrast to their ordinary temper And,we 
know what this feeling 1s—-this periodic mtense elatign 
which even civilized man occasiondlly experiences wifen 
in perfect health, more especially when young There 
are moments when heais mad with joy, when he cannot 
keep gull, when his impulse gs to sing and shousaloud ° 
and laugh at nothing, to run and leap and exert himself 
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And after showing how thise:mpulse of joy 1 
fested in different animals according to their peguharities 
of structure and Wabit, and after giving a number of other 
lustrative cases, he thus ‘concludes — ‘ 

“Team convinced that any student of the subject who 
will cast asideghis books, and go directly to Nature to 
note thé actions of a®fmals fom himself—actions which, 
in Many cases, appear to lose all significance when set 
down in Writing—thegresult of such independent investi- 
gation will be a conviction that conscious sexual selection 
on the part of the female is not, the cause of music and 
danang performances ın birds, nor of the brighter colours 
and ornaments that distinguish the male ” 


Other chapters of almost equal anterest are those on 
the habit of the huanaco to go to certain places to die, 
and on the strange instincts of cattle, such as the excite- 
ment caused by the sight and smell of blood, that pro- 
duced by scarlet clothing, and the persecution of the sick 
and weakly of the herd These subjects are discussed 
with a fulness and originality the result of long personal 
observation, and will command the careful attention of 
those who are interested in the mental phenomena, pre- 
sented by animals It remains only to add that the Sook 
is beautifully got up, that the text 1s singularly free fiom 
misprints, and that the numerous ilustrations—photo- 
graphic reproductions of drawings—are at once delicate 
and characteristic Never has the present writer derived 
so much pleasure and instruction from a book on the 
habits and instincts of animals He feels sure that it 
will long continue to be,a storehouse of facts and obser- 
vations of the greatest value to the philosophical 
naturalist, while to the general reader it will rank as 
the most interesting and delightful of modern books on 
natural history ALFRED R WALLACE 





THE*PREVENTION OF INFLUENZA 


A Study of Influenza, and the Laws of England con- 
cermng Infectious Diseases, &c By Richard Sisley, 
MD Lond, MRCPLond (London Longmans, 
Green, and Co, 1892) œ 

NDER the above title Dı Sisley has collected 
papers read by him durimg the past twelve months 
before the Society of Medical Officers of Health, the 

Epidemiological Society, and the Congress of Hygiene 

To these are appended extracts from the different Acts 

bearing on infectious disease, the provisional memoran- 

dum on @pidemic mfluenza just issued by the Local 

Government Board, and sundry ®ther matters connected 

with"the subject The work makes no pretence to be a 

study of influenza fiom the clinical or pathological stand- 

point, ıt deals simply with the prevention of the disease 
in epidemic form, and the legal machinery at our command 
for that purpose 

It may, at firet sight, seem strange that, when, during 
the latfer part of 1889, we watched the epidemic wave 
sweeping gradually over Europe towards our own shores, 
no ene dreamed of taking any action with a view to 

stäng the plague © @ut we must remember that it was a 

disease new to the modern generation of physicians—a 

disease with which the sanitary science of the present 
*day had never had to copg—a disease whose causg was 
wholly unknown, and whose infectious character was 
imperfastly recognized, or even denied Two years and 
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more under the yoke have given eonly@tpo abundant 
opporwunity to investigate it from ever} point of view, 
and it 1s not too much to say that the Iøcal Gevearnment 
Board Report by Dr Parsons, issued last Year, corftainse 
the most admirable and exhaustive sty Of inffuenza 
which has appeared in any Europeaa language. Yet the 
actual nature of the virus 1emains still an only partially 
solved problem bacteriological research points to a 
definite bacillus as the probable organesm, but till its 
natural history has been more thoroughly worked out, 
we must be content to fight the foe in the"dark 


” 


Dr Sisley has not reorinted his papers in chronologica”? 


order, though it ıs convenient to consider them thus In 
that 1ead before the Epidemiological Societ¥ ein May’ 
1891, he treats of the spread of influenza Ry contagion, 
strongly advocating the view that this 1s the most ım- 
portant factor in the diffusion of the disease He bases 
his belief on very conclusive grounds, and few will now 
be found to disagree with him Dr Pargbns's Report, 
appearing some time afte: this paper was read, has sq 
abundantly confirmed the opinion, that ıt may be wusted 
that, whatever part seasonal and climatic influences may 
play as favouring causes, “telluric” theories have had 
their day. The disease is, in fact, an acute specific fever 
inféctious ın a somewhat high degree, and, in vittue of * 
its short incubation period, diffusing Mself wifh unusual 
rapidity 

Only an abstract 1s given of,the pape: ead by Dr 
Sisley before thg Internatfonal Congress df Hygieng last 
Awgust It deals with the prevention of the spread of 
epidemic influenza, and advocates general hygienit mea- 
sures, the possible employment qf prophylactics, and 
especially the avoidance of infe@tiom® 7 ' 

The essence of the book les, however, in the paper 
read before the Society of Medical Officers of Health in 
Janyary of the present year Here Dr Sakey dascusses 
the application to influefiza of the existing sanitary laws 
of England, and it cannot be said that his conclusions 
are of a very reassuring character It ıs instructive to 
observe that the difficulty lies in this—that nobody knows 
whether influenza 1s a “dangerdus infectious disease” 
within the meaning of the Acts, or not Common-sense 
might have supposed tpt a disease which, the Registrar- 
General declares to have bedh directly or ufidirectly re- 
sponsible fog some 27,000 deaths in England and Wales 
In a single, gear, would not inaptly be described, as 
dangerous, but the point has not as yet been settled 
m a comt of laW, and it 1$ possible that legal opinor 
might take a contrary view Skoùld its dangerous cha- 
eg be upheld by law as well as medicihe, the provinces 
have at least the Public Health Actet 1875 to fall back 
on, and can thus enforce 1solatign of early cases 
London, under its new Act, 1s apparently helpless , and, 
as ıt would take twelve days to add influenza to the hist 
of notifiable diseases, ıt 1s clearly urfwise to wait for a 
fresh outbreak before taking such £ step, if gt be deter- 
mined to take it at all It cannot be doubted that 
efficient isolatign of early cases would be the most ım- 


portant methad’of averting gn epidemic, the difficulty . 


hes in a matter which Dr Sisley Ras not dealt with— 
namely, the diagnosis of such cases Medical mef now 
recognize as slight instances of epidemic influenza cases 


which in mon-epidemic times would be passed over as 
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mere “ feverish Colds ” , yet all suc cases would have to 
be isolated meviey of a threatened epidemic 

e The extracts frem the various Sanitary Acts appended 
to these papers form a very convenient work of reference 
for those intergsted,in the subject, while the counsel’s 
opinion on the powers of sanitary authorities as to in- 
fluenga leave us very much where we were before Dr 
Sisley hay however, done valuable service in calling 


“~ public attention to the inadequacy of our existing sanı- 


~j 


tary laws as a means of checking the spread of such a 


“*Wiisease as influenza, and many will cordially indorse his 
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opinion that much improvement in this respect ıs not to 
*be hoped “for ‘until, the sanitary service ts consolidated, 
and becomeg one fold under one shepherd—a Mumster 
of Public Health ” 





OUR BOOK SHELF 


Anthippogeograpize Zweiter Theil “Die Geograph- 
ische Verbreitung des Menschen” Von Fredrich 
"Ratzel (Stuttgart J Engelhorn, 1891 ) 


THE first part of this work was published about nine 

. years ago, and 1s still highly valued by all who care to 
study geography and anthropology from strictly scienttfic 
points of view The present volume will also be found 

è worthy of the author’s reputation as one of the foremost 
authoritieseon all questions relating to the connection 
between man sand the’ physical conditiots by which 
he 1# surrounded In the first part De Ratzel deals 
with the habitable part of the globe, tracing the pw- 
cess by which man-has taken possession of 1t, indi- 

, cating the developmgnt of his ideas regarding 1t, and 
noting the charact@ristecs of its northesn and southern 
borderfands and of its vacant spaces The second part 
he devotes to various aspects of statistics, discussing, 
among other things, the relations between density of 
populatton f degrees of civilization In the third part 
are considered the traces and wotks of man gn the sur- 
face of the globe~a subject which leads the author to 
treat of cities and their importance as historical centres, of 
ruins, roads and other means of communication between 
communities, and geographical names The fourth and 
last part relates mainly to ethnographical questions, in- 
cluding quesyons as to the diffusion of ethnographical 
characteristics,and the origin of &hnographical affinities 
The work 18 not only full of thought and learning, but has 
the advantage of being written in a fresh, clear, and 
vigorous style ° d 


- . 

Within an Hour of London Town Among Wild Birds 
and ther Haunts, By»*A Son o$ the Marshes” 
Edited by J A Oweg, tEdinburgh and London W 
Blackwood and Sons, 1892 ) 


“A SON OF THE MARSHES” 1s now so well known thae 
any new book by him 1s sure to find readers and admirers 
He does not, of corse, make important contributions to 
science His writings merely recgrd the impressions 
produced upon him by various aspects of nature in which 
he happens to bê especially interested But his ım- 
pressions aye so thdroughly true, and are presented in 
so vivid a Style, thatethey may always be studied with 
pleasure Even his talk about very common things has 
a certain charm, for he observes them accurately, and 
* brings out by skilful touehes their relations to other 
things that are nof quite so intimately known The 
preseħt volume has all the characteristics of his previous 
books, and should do a good deal to foster in the mfnd 
of “the general reader” a liking for some of the more 
attragtive facts and ideas of natural history ° 
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, LETTERS Ig THE EDITOR. 
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[The Editor does not hold himself responsie for opinions ex- 
epressed by his correspondentsa Nather can he undertake 
to return, o% to coarespond with the waters of, rejected 
manuscripts intended for this oryany other parl of NATURE. 


No notice ıs taken of anonymous communications j 
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Exchange of Professonal Duties ® 


THE ptoposal of my friend Prof Angerson Stuarts explained 
m the subjoined letter, seems to me one which may very 
probably commend itself t$ the professors and governing bodies 
of some of our Unrversitie$ and University Colleges, and I 
therefore venture to ask for its publication in NatuRE” By 
correspondence twelve months in advance, such an exchange as 
1s here suggested coulde be arranged (with the assent of Senate, 
Council, or other authority), and would undoubtedly, where 
practicable, be of very great interest and advantage, not only to 
the teachers concerned, but also, im no less degree, to their 
classes E. Ray LANKESTER 

Oxfoid 

Shepheai d's Hotel, Caro, February 13, 1892 

DEAR PROFESSOR RAY LANKESTER,—In conversations with 
teachers in Europe during my two visits (1890-91, 1891-92) they 
have again and again said how much they would like to visit the 
coloyes for pleasure, health, or the opportunity of study, as the 
case might be , but of course they could not, being bound by 
their duties On the other hand, the benefit to the colonial 
teacher of a periodical visit to the older centres of learning has 
all along been recognized 

Soon after my return to Sydney ın March 1891, ıt occurred to 
me that ıt would be easy to secure at once a visit of a European 
teacher to the colomies and of a colonial teacher to Europe by a 
temporary exchange of duties Every now and again it happens 
that a teacher must provide for the duties of his office by a 
substitute, as 1s done by the colomal teacher when absent on 
leave, and by the European teacher" most frequently, perhaps, 
when Jl Why, then, should not two teachers in a subject, 
who could trust each other, agree to apply for leave of absence, 
each proposing the other as his substitute for the time specified ? 
I cannot see that any governing body could reasonably object to 
the proposal, and so the arrangement would be concluded 

Immediately on my retugn to Europe in October last I spoke 
of the matter, and amongst others to youself, andsince then I 
have discussed it with many friends, one of whom referred to it 
approvingly at a recent meeting of the Royal Colonial Institute 
The project becomes the more feasible the more one studies the 
detaiés of carrying itout Practically one’s attention is confined 
to America and Australasia <A study of the periods of the 
University terms, and of the stedtnship time-tables, shows that 
itis feasible for the latter, which 1s by far the more distant-— 
about five weeks 

Of the pleasures,of the voyage, and of the advantages to be 
derived by the residence in the other land, I need not speak, for 
each may form his own estimate of these, but that “there 1s 
something in” the thing I am persuaded, and I should be glad 
of your help in ascertaining what that something may be 


I am, dear Professor Ray Lankester, 
Yours fayhfilly, ° eè 


T P ANDERSON STUART, ° 
Professor of Physiology, University of Sydney 
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Magnegic Storms ® 


EXACTLY twenty-seven days from the thagnetic storm and 
splendid aurora of February 13-14, which has already been men- 
tioned in NATURE, there was on March I2anotlfer very fineaurora 
in the United States and Canada, and ıt also was accompanied by 
a powerful magnetic storm This correspondence to the time of 
a synodic revolution of the sun, to which attention has been 
called by the wnter many times within, a few years past, 1s 
interesting, showing as it does that tif motion of rotate is 
concerned to an important extent in the recurrence} ofi magnetic 
storms and their accompanying auroras The evidenge 1s 
accumulating constantly showing that sola: disturbances have 
therr thaximum effect upon terr@strial magnetism when at the 
eastern limb and at or near the latitude of the planegof the 
earth’s orbit If the great sun-spot to which the qnrora of 
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February 13 has so generally beenęascried was really respon- | becamęhıs tenant Ndy, tisa Well-known fact that a portion 
sible for that outhgak, thefe should have been a sefies of dıs- | of the Bankstan collection was neve® removed fromethese pie- 
plays, for this spot was very large, and appar@ntly active | mises, and-emained the property of Dr Brown, at the gleath 
throughout its transit As a matter of fact, whatever auroral of whos ar J Calvert arranged with Dr Bennet (one of his® 
effect the digturb®d region in tts vicinfly was able to exercise | exe 18), Who had been for months removing Yan lofds of . 
fell aBout February 2-4 dd February 29 Uvon the latter | books, herbarmms, and other articles gf sciqntific interest, to 
a date there was @ fine display, but upon the former it was | purchase and take over, with the premises, various cases of ' 
generally cleudy © S M A VELDER birds, sundry articles, and the remainder and ref@se of this 
» Lyons, N Y , March 23 large collection . 
: e In two cupboaids on the south side of theegalleyy were the e 
ethnological relics collected during the voyage of the Endeavour, «™ 
Pilchardst as well as many manuscripts in the autograph of Sir Joseph 
I yss very sorry to find from M£ Dunn’s letter (p srr) that | Banks, together with some of the catalogues of his collection arm 
I had not reBorted his evidence on the occurrence of young On November 10, 1863, there was a sale at the rogms of Mr 
puchards with perfect accuracy He admits that the misunder | J C Stevens by order of the Council of the Lfnnean Society 
standing was probably not altogether my fault It seems that | We soon detected the case of birds, which matched ın every. 
in the days before the railway existed m Cornwall, and when | particular the cases that we purchased of Br Brown’s executor , 
seines were largely used at Mevagissey for the capture of pil- | 1t had the same handwriting at the back, undoubtedly in the * 
chards, small pilchards under 8 inches in length, of the same | autograph of Sir Joseph We also detected, in a cabinet of = + 
size as French sardines, were often taken in vast numbers, but | fossils and minerals which had belonged to Dr Pulteney, one 
were either allowed to escape, or used only as manure The | of the volumes of Sir Joseph Banks’s catalogue, which matches 
sentence in my article, therefore, which states that Mr Dunn | the other volumes we had previously obtamed that volume still ` 
had never seen such pilchards must be corrected, and I make | contains the stamp of the Linnean Society * | 
the correction most willingly, regretting that I should have Lot 174 of this sale was a very large lot in boxes and a 
unconsciously misrepresented Mr. Dunn’s statement cabinet , added to which was a good proportion of the dirt ang 
But I must warn your readers against the idea that my article | dust of bygone times This collection had been formed by Dr 
on the growth of the pilcha'd cmtained nothing whicli? Mr | Maton with great care and industry, and contained various i 
Dunn had not discovered and made known years ago The | figured and type specimens, bemg all named in the quaint 
letter to which he refers in Buckland’s ‘‘ Familtar History of | nomenclature of that period At the bottom of one of the æ 
British Fishes” deals with the subject of curing pilchards in oil, | drawers of the cabinet was a letter in the autograph of tbe great , 
and contains nothing whatever about the rate of growth of the | Linnzus i 
fish Ir merely mentions that 1f small fish were wanted they could We purchased all these, together with others in that sale 
be had in quanuties ‘* Some seasons their smallness is a pest The Duchess of Portland, Sir Ashton Lever, and Sir Joseph @ , 
to the fisher nen, and millions have been returned to the sea | Banks, were the great collectors of that period, and éhe Owhyhee =, 
after being inclosed in the seines, because of being no money | case of birds might have been obtaifed by Su eJoseph either by + 
value” But Mr Dunn acknowledges that I correctly reported | purchase gr otherwise at any date during hishfe We haxe this 
him as saying that no such*small sardines have been taken since | cawe marked Owhyhee in the undoubted autograph of Sir Joseph 
the factory at Mevagissey was started, and that no pilchards of | Banks The buds are all badly set up,, and one has fallen from 
the same size as French sardines have eve: been tinned in | its perch, but underneath each oneis a namber which ıs referragl 
Cornwall As for his exhibit of a series of pilchards from those ? to in one of Sir Joseph’s catalogues os . 
an mch in length up to the two years old full-grown fish, I find In our Museum there are several fħousand specimeng which 
that ıt is only catalogued in the Polytechnic Society’s Report, | formed portfons of the three collections just named, with regard 
and that no dimensions are mentigned, nor any descirption | to which we have absolute proof of identification, and in some 
given My published evidence on the rate of growth in this | cases the old lot tickets still remain 
species was therefore by no means superfluous, and I am glad to Aw our museum 1s densgly packed in several M@use®, and in i 
find that my conclusions confirm those which he had already | some instances there are large cahinets four and five rows deep, «w 


formed, but for which he had sought no satisfactory means of 
publication I have often received and acknowledged wite the 
greatest pleasure valuable information from Mr Dunn ın this 
instance I was unaware that fe had collected any evidence on 
the subject beyond that which I acknowledged in my article 
But while correcting muisunderstandings on my part, Mr 
Dunn misunderstands part of my article far, more seriously I 
stated that the adult sardine of the Atlantic coast of France was 
of the same size as the full-grown Cornish pilchard, while the 
sardine of the Mediterranean, taken at “Marseilles, was con- 
siderably smaller I did not say that the English pilchard was 
“larger than those of other countries,” and I did not say that 
the Spanist# pilch®rd was smaller than the Cormsh My ‘‘in- 
formants” were Pr@f Pouchet for eFrance, and Prof Mandh 
for Marseilles , and the accuracy of their published observations 
on the mere question of size 1s not in the least affected by any 
grave doubts, however much italicized, on Mr Dunn’s part 
Plymouth, April 5 J T CUNNINGHAM 





e 
Ornithofogy of the Sandwich Islands 


Your corréspqndents, Prof Newton and J E Hat ting (p 
532), axe a little hasty in their conclusions referring to the 
Banksran callection 

In order to make things clearer, I will go a little further back 
in the history of this matter 

When the Linnean’ ypciety removed from 32 Soho Square, 
Dr Brown was left in possession of that portion which had been 
built upon and used by Sir Joseph Banks as his museum 

M» John Calvert, partly out of veneyation for the old house 

“where s@ many men of science had from time to time met together, 
and partly from want of additional space for his very extensive 
museum and library, secured a long lease of these premises, 
includjn@ the old museum , so by that arrangement Dr Brown 

e 
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it 1s not possible at a few hours’ notice to dig out all and every- 
thing connected with this matter, but I will at the earliest 
opportumty bring the Banksian collection to the front, which I 
shall give a full description of in print, for the satisfaction of all 
those who are interested in the matter ° 

As to the collection of eggs of Mr J D Salmon, we knew 
this collection well, but have neve: seen 1t since hts death There 
is not one single nae our museum that selgnged to that 
collection, nor did we ever make a’ catalogue of the same, as the 
very exhaustive and elaborate catalogue made by the owner 
would-be amply sufficient for all purpose# 

e ALBERT F CALVERT 
63 Patshull Road, N W 
° ° 


b 
First Visible Colour of Ifcandesgent Iron . 


o HAVING read in your number for March 24 (p 484) a letter 
on the above subject, I thought ıt might ove interesting to try 
a similar experiment with the carbon filgment of an ordinary 
incandescent lamp That used was an Edison Swan 16 candle- 
power 8o volt, and thémethod empl yed to heat ıt was to pass 
a gradually-increasing current (supphed from accumulators), 
using a water resistance gradually diminished by the addition of 
very dilute sulphuric acid in sensibly equ&l portiong The room 
in which the experiment was perfomed was very carefully 
darkened, and the observers vere kept in darkness some 


minutes before the current was switched on, the dilute aad “= 


being added, sæ that, after visypility had been reached, five « 
additions should bring the lamp to dull redness (by diffused day- 
light The number of the experiment bemg called oute each 
observer wiote this down, together with his impression of the 
colour, 27 the dark, so that the retina was not affected by any 
extraneous laght throughout Each observer closely inspected 


7 the filament till he felt satisfied as to the colour, and then eested 


an low, a for 


bad 


ind ho 
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his eyes in the” daike till tH® next otgervation There were about È Yet there 1g nothing which would contribute so 


twenty-five observeis The result seems worthy of notic® 

(1) Of tft Lwenty-five all agree that the colour of the filament 

eis at first very pales Thirteen call it very pale yellow, three 

call itywhite,ssevan a faint pink, two a bluish white 

(2) All agree that, as the temperature rises, the tint grows 
degper and redd&r ° passing through orange before reaching 
crimson he words used to designate the final tint reached in 
the experiment vary from deep reddish orange to copper colour, 
dark red, blood red, crimson 

I may add thaf’some of the observers had had considerable 
practice in observation, and their eyes were known to be normal 
so far as the perception of the tints of the visible spectrum 1s 


“™epeoncerned There ıs no reason to suppose that more than one, 


or two at mosty possessed any abnormal sense of colour 
Assuming that in the cases of iron and carbon ght of g) eater 
“fh base of vibration 1s emitted as the temperature rises, in addi- 
tron tovthe light emitted at lower temperatures (the vibrations 
causing which are merely increased ın amplitude), 1s it not 
possible (1) that the se/ectzve power of the pigments of the retina 
„at fist scarcely comes into play, the slower vibrations acting on 
all to a certain extent, on the red more than the green, and the 
green more than the violet, in the normal eye? or (2) Does not 
the fact that all colours are move difficult to distinguish im a faint 
dight, cg moonlight, make it lLkely that very weak irntation of 
‘any p@rt of the retina (I mean a pait which causes the sensa'1on 
oflight, and that coloured, when the irritation is stronger) 1s 
perceived as ‘‘ligkt,” the indication of specific absorption not 
being strong enough in comparison with the total amount of 
irritation to produce the sensation of any special colour in the 
* light pérceived ? or lastly, if we do not make the above assump- 
tion, ıt woald seemethat iron and carbon at all events emit, 
e When first visible, light of far wider limits of frequency of vibra- 

tion than, so far as I know, 1s generally admitted 
,, Some photographic experiments which I hope may throw 
fresh light on t&é subject have beer begun 4 
Etén College Laboratory, April 4 
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. Self-Registering Weather-cock 


I SHOULD be grat&ul ifany of your readers would kindly 16- 
commehd me a simple, inexpensive instrument, to @tomatically 
register the movements of a weather-cock above the roof 

Such an appliance must roughly indicate the direction of the 
wind atthe ee? being i 

Some years ago, a London buil@er put me up a very ex- 
pensive imstiument, which, beyond making consiGerable noise, 
was utterly useless J Lawrence-HaMILTON 

30 Sussex Square, Bnghton, Apul 11 





THE ROLLING OF SHIPS 


ON E fagt that often strikes \be thoughtful traveller 
by sea is that, nofwithstanding the great and 
numerous improvements of recent years which have 
made life on shipbM@ard pleasant and luxy/fous, little or 





| 





nofhing has been done to steady a vessel when she meets | 


with waves that set her rolling heavily from side to side 


N~ The tendency seems to beerather in the directfon of m- 


“1 


creased than of diminshed rolling, for the steadying 
mfluence of saifs, which makes the motion so easy and 
agreeable in a safigng ship, 1s fast disappearing ın larg® 
steamers Masts and sails add appreciably to the resist- 
ance of large fast st€ameis, so they have been cut down 
invsize year by year till such fragments of sail as stall 
remain are so small compared with the size bf the ship as 
to retain little pow®r to reduce rolling. 

Shipowners and séamen do not show much sympathy 
with the discomfort @nd musery that rolling causes to 
most passengers They perhaps get anxious about an 
occasional vessel that acquires the eyfl reputation of 
being a bad roller, because passengers ma be frightened 
away and the receipfs fall off in consequence , but beyond 
wishifig, or attempting, to deal with abnormal cages, 
nothing seems to be thought of Rolling is considered 
meurable, or as not of sufficient ‘importance,to trouble 
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directly to the comfort œf lagdsmen at sea, or glo so 
much to ¢hange what is for many Misery and torture 
mte comfort, as to check and reduce as far a's possible the 
rolling proclivifies ofgéhips O n 

The laws which govern rollingsare now well undexstood, 
and it 1s strange that this knowledge has,not enabled an m. 
effective means of cofitrol to®Be devisedg What is 
stranger still 1s that well-known means of mitigating, 
rolling—such as the use of bilge kgels—are employed in 
but very few cases A,ship rolls about a longitudinal 
axis which 1s approximately at her centre of gravity, and 
the rolling 1s practically isochionous at mqerate angles 
m ordinary ships The heaviest rolling occurs when the 
wave-period synchronizes with the natural period of 
oscillation of the ship Many vessels are comparatively 
free from rolling till they meet waves of this period, and 
1f such meeting could be avoided, excessive rolling could 
be prevented Some vessels have periods as long as 
fifteen to eighteen seconds for the double oscillation, and 
as these would require to meet with waves 1300 to 1500 
feet in length, in order to furnish the conditions of syn- 
chronism, it 1s seldom that they suffer from heavy or 
cumulative rolling Such waves are, however, not rare 
m te Atlantic 

The limits of heavy rolling are fixed, of couse, by the 
resistance offered by the water and aur to the transverse 
rotation of the ship, which 1s very great because of the 
large areas that directly oppose motion in a transverse 
direction But for this 1esistance, and the condition that 
rolling 1s only isochronous within moderate angles of 
imclination, a few waves of the same period as that of a 
ship would capsize her 

The two most obvious modes of preventing heavy 
rolling are, therefore, (1) to maké the period of rolling of 
a ship as long as possible, so as to reduce the chances 
of meeting waves whose period will synchronize with it, 
and (2) to increase the resistance to rolling The period 
ofa ship varies directly as her radius of gyration, and 
mversely as the ‘square root of her metacentric height 
Hence the period may’ be increased by increasing the 
moment of inertia of the ship, o1 by decreasfig the meta- 
centric height In armoured war-vessels the moment of 
mertia 1s large, on account of the heavy weights of 
armeur on the sides, and the heavy guns that are either 
placed at the side or high up above the centre of gravity 
Ordinary steamers have no sith weights concentrated at 
great distances from the centre of gravity, and their 
moments of inertia are determined by the distribution of 
material in the* hull that 1s fixed by structural con- 
ditions and by the stowage required for their voyages 
Metacentric height cannot be reduced below a certain 
amount, which 1s necessary to prevent too easy inclina- 
tion of the ship, or crankness, in still water On the 
whole, we may regard the longest thatthe largest 
Ships are likely to have with advantagé@ to be about those 
named above, ze fifteen to eighteen seconds e 

Length of period cannot give immunity against occa- 
sional heavy rolling , but inciease of resistance reduces 
the angles of roll at all times, and egpecially when the 
angular velocity is greatest and the rolling is worst 
Such resistance 1s furnished by the, frfctional resistance 
of the bottom of a ship and by the direct resistance of 
projecting parts of the bottom, such as fhe keel and the 
large flat surfaces below at the stem and stern This 
resistance can be largely increased by means of bilge 
keels The value of bilge keels is recognized im the 
Royal Navy, and the ships of the Avy have been fiteed 
with them for many years with highly beneficial results 
The advantage of bilge keels was proved beyond all doubt 
many years ago byecareful experiments made in’ thy 
countty and in France, an@ the late Mr Wm Froude 
showed, by the trials he made of HM S Greyhound 
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twenty years ago, that bilge eels eof excessive size—3 
feet @ inches deep, and 16e feef ın length, on a fesse! 172 
feet long--had only an insignificant effect Apon speed 
throughout great differencts of trim 
It 1s straage that the mercantile “marine should not yet 
have*adopted bilge ktets, and obtained the undoubted 
The number of ships 
that have them is “cOmparatively few There 1s an 
almost universal opinion and prejudice against then use, 
and the fargest and@finest passenger steamers have no 
bilge keels This ıs in spite ofthe fact that, in cases 
where bilge keels have been fitted to try to check heavy 
rollmg—andethey have been of suitable size and properly 
placed—it has been found that the angles of rolling have 
been reduced by nearly one-half There ıs a prevalent 
belief—-which has no foundation in fact-—that bilge keels 
are very detrimental to speed We have said that Mr 
Froude’s experiments showed the contrary, even on 
trials made in still water, but it appears certain that at 
sea any trifling loss of speed which still-water trials might 
show would be more than compensated for by gain in 
speed when the vessel 1s prevented from rolling through 
large angles from side to side, and undergoing great 
changes of underwater form at every roll Experience 
with ships that have had bilge keels added after rufning 
for some time without them shows that there has been 
no appreciable difference of speed or increase of coal 
consumption on their voyages 
Another, and a more heroic, method of stopping or 
reducing rolling would be to counteract the inclining 
moment of the ship caused by the ever-changing inclina- 
tion of the waves by an equal and opposite moment, 
which would vary as the inclining moment varies This 
has been attempted ag different times and in various 
ways It 1s essential to any degree of success, however, 
that the opposing moment brought into operation should 
be completely under control, so as always to act in the 
manner and to the extent required The attempts to ob- 
tain a steady platform by freely suspending it, and making 
it independent of the rolling of the ship, have-farled—apart 
from the pgactical difficulties of carrying out such an 
arrangement on a large scale--because the point of sus- 
pension oscillates when the ship rolls, and the platform 
acquires a rolling motion of its own Weights, made of 
heavy solid material, which move from one side tô the 
other of a ship subject to, the action of gravity and 
rotation, fail because they cannot be made to act con- 
tinuously ın the manner required 
A degree of success has been achieved by admutting 
water into a suitably prepared chambér and leaving it 
free to move from side to side as the ship rolls This 
has been done in several ships of thè Navy, the case of 
the /nflextble beng that which was the most carefully 
experimented upon The movement of this internal 
water folfows ié™saglination of the ship, but it lags 
behind, and thus®tends to redvfe the inclination Its 
effea can be regulated by the quantity of water admitted 
into the chamber and by its depth The /njflexzble Com- 
mittee state in their report that comparatively small 
changes ın depth wicrease or diminish largely the extinc- 
tive power of the water Fdr various reasons—one of 
which 1s that whife guch a chamber 1s very effective in a 
moderate sef it fails in a rough sea when the rolling of 
the ship is greatest—and perhaps partly on account of 
the destructive and disturbing effect of 100 tons or more 
of water rushing from side to side of a ship over 60 feet 
wide—these water chambers appear to have gone out of 
use yn the Navy, arldathey have been given up 1n the Cz¢y 
of New York and City of Parts, which vessels were said 
to be fitted with them when first built and placed upon 
ethe Atlantic ° 
Mr Thornycroft has dev&ed a means of checking roll- 
ing by moving a weight, under strict control, from side to 
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side gf a vessel so ato continuously bafance, or subtract 
from, the heelng moment of thé wave glope ° elt gonsists 
of a large mass of iron in the form af a*quadrant of a» 
circle, which is placed horizontal, with the centre pn the 
middle line of the vessel, and there cmmnected with a 
vertical shaft The shaft ıs turnéd® bY an hydraulic 
engine, which is very ingeniously controlled by an 
automatic arrangement The heavy iron quadrant 1s 
swept round from side to side, revolving boute its centre, 
to the extent that ıs required to counteract the heeling 
moment [na paper read on the 6tk mstant before 


° 
~ 


the Institution of Naval Architects, Mr Thornycrofigøm. 


said . >` 
“ The manner in which the controlling gear works will 
be better understood if we imagine q vessel *remarning* 
upright among waves, while near the centreof gravity of 
the ship we place a short-period pendulum Suspended so 
as to move with httle friction , this will follow the change 
in the apparent direction of gravity without appreciable: 
loss of time, so that any change ın the wave angle and 
apparent direction of gravity cannot take place witlfout 
due warning, which will indicate the tıme and amount of 
the disturbance It 1s therefore only necessary t make 
the motion of the ballast bear some particular and con- 
stant ratio to the motion of this shortyperiod pendulum 
to keep the balance true The inertia of a heavy mass 
will cause some loss of time, as we can only use a limited 
foyce for its control , but itis possible to accelerfite the ° 
phase of motion and overcome this defficulty go far as to 
get good results 


® 
“Tf, now, we imagine the ship to roll ın stil water, the ° 


effect of the combination just degeribed wy! be to balance 
the ship’s sfabilty for a limited angle , bu@this defect 1s 
removed by the introduction of a second pendulum of 
long period, which tends to move the ballast in thé oppo- 
site direction to the first one, and enables the apparatus 


s to discriminate between the angujat reotion of the water * 
" 


and that qf the vessel 

“I find, however, that the long-period pendulum is 
rather a delicate instrument, and ¢hat its function can be 
served by a cataract arranged so as tomwhwaye slowly 
retin the ballast to the centre, and this device has the 
effect of acelerating the phase of motion, which, in some 
cases, we also require 

“We are therefore able, by very simple parts, to con- 
struct an apparatus which will indicate the direction and 
amount of motion necessary to be‘given to the ballast at 
a particular time so as to resist the wave effort, this 
power of indicating mgy be converted info one of con- 
trolling by suitable me@hanisrg The loss*of «time due to 
inertia of the necessary ballast 1s not always unfavourable 
when the apparatus has to extinguisg rolling motion, the 
greatest effece bemg obtamed when the ballast crosses 
the centre ‘line of the ship at a time when ıt ıs most 


. 


. 
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melned to the water surfages and this corresponds to & mg” 


quarter of the phase behinf the motion of thé short 
pendulum ” . . 

o The apparatus has been working fop some time in the 
steam yacht Cecile with very goodfiesults What the 
objections may be to applying it to tge largest passenger 
steamers remains to be seen A moving weight of some- 
thing like 109 or 1§@tons would probably be required in 
such vessels The power necessary tg control the move- 
ment of the weight appears to be small, and Mr Thorny- 
croft’s invention seems at any rate to shew the way 
towards obtaining the long-desired boon of substantially 
reducing, 1f not Checking altogether, the rolling of ships 
If it succeed in doing upon a large scale only a portion of 
what ıs claiméd for it m the wayeof anticrpating and 
counteracting the heeling effect of waves, without the 
possibility of acting in an erratic or undesirable way, 
we may hope to see it adopted some day in passenger 
steamers e 
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A ME WHYMPER’S expedition to the Great Andes of 
AVL Ecuadér, crepes him from December 1879 to 
July 1880. Te te€ults were briefly indicated in com- 
nunicatiens to the Royal Geographical Society and the 
Alpine Club, but the full ses gg has been long in 
coming. ¢ Howace recommended giving literary work 
nine years to ripen: Mr. Whymper has more than 
followed his advice. Possibly the delay may be a mis- 


tp take from a commercial point of view, but it is a gain to 


the readers when a book of travel in an interesting region 
is not written*in a hurry and rushed through the press, 
* but is yeifdered complete in every detail with an almost 
lo care.® 

TE printipal object of Mr. Whymper’s journey was to 
observe the effect of greatly diminished atmospheric pres- 
* sure on the vital powers. There was already very strong 
cumulative evidence that, at elevations of rather more than 
‘ooo feet Above the sea, serious inconveniences were 
e Often felt, such as difficulty of breathing, acute headache, a 
+ sens@ of extreme prostration, and sometimes haemorrhage. 
Some of the symptoms, some of the suffering on record, 
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e 
vey highest region of the Andes 
so that ‘ulgimately the monata of Eosiador were selected 


* 





_ as,the most lofty accessible district. 


Chimborazo being,the culminating peak of this group, 
the ascent of this was the main object of Mit Whynpers 
expedition. He determined to encamp on its slopes at 
gradually increasing heaghts, wigl, the aifn of wtimately” 
reaching the summit. “ But as there was noc rtainty thag 
this could be done, and a possibjlity, at least, that the 
results of the investigation might of a negative cha- 
racter, various other Objects were kept in view; chief 
among them being the Aeterminatidn of the altitudes and 
relative positions of the principal mountaiffs of Ecuador, 
the comparison of boiling-point observations and of 
aneroids with the ntercurial barometer, and the collection 
of specimens, botanical, zoological, and geological, at 
great heights.” Mr. Whymper was accompani by two 
Alpine guides—one being the well-known Jean-Antoine 
Carrel, of Val Tournanche, whose sudden death on the 
Matterhorn in 1890 was so generally regretted among 
mountaineers; the other, his cousin Louis. Of their 
services and willing help at all times, he speaks in the 
highest terms. Chimborazo had been attempted without 
sucgess by Humboldt and by Boussingault; Cotopaxi 


z Fi. 1.—Crossing the Great Arenal. 


might doubtle$s be attribyted {te other causes ; still the 
connection between “ T oan 8 oe eee, 
air- re appeayed to indubitable. e problem 
had already been rc vd so far as c@ujd be done in 
the laboratory, by M. Paul Bert, and an atcount of his 
«1 ¢xperiments forms an appandix to Mr. Whymper’s book. 
Ballo&n ascents also had bten made, one with disastrous 
results ; for ofethree atronauts who had remained for 
some time at a hgight of from 26,000 to 28,000 feet, 
i died, and the@other had narrowly escaped with his 
e. e 
But a balloon ascent is an unfairly ‘severe test, since 
the atmospheric pressure is so rafidly diminished ; so 
Mr. Whymper determined to encamp for some time at 
an elevation at whigh others had begun to suffer, and 
from that level to ‘ exploration and research up to 
the highest possible limits.” The Himalayas were at 
first selected as the place for these inyestigations, but, 
before he could start, the attempt to cowsgruct a “ scien- 
tific frontier” aroused so many jealousies that, in all 
probgbility, the experiments nef the life of the operator 
would have been simultaneously cut short. War also 


the Great Andes of the uator.". .By Edward 
fee a With Maps and fitesrations. (onion John Munay; Albe. 
treet, 1892. 
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had been ascended, but very few of the other high peaks ° 
in Ecuador, though many measurements of altitudes had 
been made by Drs. Reiss and Stiibel in 1871-73, who 
kindly placed their results at Mr. Whymper’s disposal. 

Mr. Whymper spent 212 days ee or moun- 
éain district of Ecuador. Duri 4 nights of this 
period the barometer nêver gave a reading higher than 
22°51 inches, or the observers were over 8000 feet above 
sea-level; during 90 of these it ranged from 21°72 to 
21°11 inches (9000 to 10,000 feet); during 36 it_ was 18 
inches or less (above 14,000 feet); during 19 it stood 
between 16 and 17 inches (15,801 to 17,285 feet) ; and on 
one night the reading was 14°75 inches, gorresponding 
with a height of 19,500 feet. He landedat Guayaquil on 
December 9, and reached Guaranda (nearly gwoo feet 
above the sea) after crossing the Pacific range of the 
Andes, of which Chimborazo is the culminating point, 
by a pass about 10,400 feet above the,sea. In preliminary 
explorations on that mountain M®. Whymper ascentled 
to a height of about 12,900 feet, and his guides, on , 
another occasion, to. about 16,500; and his party left 
Guaranda to attemp? the ascent on December 26 Thep 
passed the first night at a height of 14,375 feet, on 
the great sandy plain known as the Arenal with- 
out feeling the slightesg inconvenience ° 


a excellent health and spi 





e 

ished pressure, and next day pitched the em | camp 
at a height of 14664 feestpreSsure 16°5 inches. This 
was reached without inconvenience, but the niles during 
the last six or seven hundfed feet òf the ascent had sh®wn 
marked and vMusual signs of exMaustion. Mules and 
drivets were sent back? and the explorers remained in 
its, but about a couple of hours 

afterward@ all three were suddenly and almost simul- 
*aneously,prostrated ; their respiration became laboured, 


“accompanied by @pasmodic gasps or gulps,” they | 


suffered from acute headache, wath feverish symptoms, 
and an “indescribable feeling ob illness pervading almost 
the hole bedy. . 
maximum quickly, to remain equally intense for several 
hours, and then it died away imperceptibly.” In about 36 
hours the Carrels got better, and felt well enough, on the 


















































» 29th, to set off for a preliminary exploration; they reached 


a height of about 19,300 feet, but were much exhausted 
when they returnedin the eveniag. Mr. Whymper recovered 
rather more slowlg, but during the whole time Mr. Perring, 
a native of the country, who remained with them at the 
camp, was unaffected. On January 2 they moved on toa 
height °of 17,285 feet, and after an attempt next day, 
frustrated by bad weather, which appears to be almost 
chrgnic in the mountains of Ecuador, reached the summit 
(29,498 feet) on Jangary 4. The weather was still un- 
favofirable, and the work laborious, but they progressed 
more slowly than they would have done under similar 
circamstances in the Alps. They wmained at the camp 
“till Jantary 1o—for Mr. Whymper contemplated amother 
visit to the summit under more favourable conditions— 


... The attack seemed to arrive ata | 


Fic. $— Cotopaxi, 
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Carre}, was suffering severely from thee efiects of frost- 
bite. ° . 

How the investigation was®continueð may fe Sead in 
the book. In addition to excursions to lower points, 
Mr. Whymper, with one or both of his gaidês, asended 
the following mountains: Corazon (g 5¢87¢ feet), Cotopaxi 
(19,613 feet), where they encamped for the night, close to 
the brink of the crater, Pichincha (15,918 feet), Sfhcholagua 
(16,365 feet), Antisana (19,335 feet), Cayambe (49,1 86 feet), 
Sara-urcu (15,502 feet), Cotocachi (16,301 *feet), and 
Carihuairazo (16.515 feet), all but the first three being 
new ascents. The Carrels also reached the summit of 


—_ 


Iliniza (17,403 feet), and on two other occasions NY eam 


Whymper arrived within a few hundred fe€t of it. The 

expedition concluded with a second ascent of Caimborazo, 

when the travellers were favoured With better weather, 
. 


and with an exceptionally interesting ncident. As they 
were mounting the slopes, CotopaXi was full in view, 
nearly sixty miles away. Suddenly it ejected a 
column of “inky þlack smoke” to a height of about 
20,000 feet above the lip of the crater. At this elevation 
the cloud was caught by an easterlyewind, and borne at 
right angles to its former course ; then it was taken by a 
northerly current and carried dewn upon Chimborazo. 
When the party reached the summit, at 1.20 p.m., the 
snow was still gerfectly white ; but, before long, the dust 
began to fallethickly, shuttigg out all view, penetrating 
into instruments, and adding an unfleasing condiment to 
their food. It had taken rather more than 74 hours on 
it€ atrial journey. During these excursions, neither Mr. 
Whymper nor his guides suffered any return of the severe 


but weg then obliged to return to Guaranda, as Louise symptoms*which they had experienced on the flanks of 
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10,000 feet abo: i 

geome habitation, life can be sustained, when — 
s at rest, at a. height of 2o0,ooo0°feet or more; | 
motion ait becomes difficult to enlarge the | 
ity tothe extent necessary to meet the | 
r ai Which was the result of muscular | 










se laborisus expeditions: Mr. Whymper was 

ccupied im carrying out the other objects of 
jurne?. The: plevsical. geography of the region was 
studied, sketeh maps were constructed, and: many spe- | 





tanical and zoologieal collections were made, especially 
the higher localit®s.. Lichens were found as high 
8. 18,400. feet, mos: o about: 16,660. feet, grasses 
nearly as high, with = few Phagerogamous plants ; the 
highest Lycagom/um found was at p5,871 feet. Coleoptera, 
“Orthoptera, Rhynchote and Lepidoptera were all found | 
at or alittle above Ipmoo feet, and Arachniga nearly as 
high. Crustacea, Repita, and Batrachia are rare; and | 
‘Mr. Whymper could only obtain one fish®(the noted ` 
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SCIENCE AY THE ROYAL MILITARY e| 
éCADEMY. 


Masy of-our reMers will have seen that on Thursday 
ANA last Sir Henry Roscoe askégl the Secretary of 
State for’ War whether the military autlforities were 
aware that at pregene it is possible for a cadet at the 
Royal Military Academy to pass through the course of | 
work required of hir® successfully, and even to win | 
admission to the Royal Engineers, without gaining a fair | 
‘elementary knowledge of any branch gf experimental | 
science, and whether Mr. Stanhope wold investigate 
and remedy this evil, 


oh Rave never suffered (whan otherwise in good health) fram meando- | 
sickness.in the Alps, but have: often observed that I got * out of breath” > 
more quickly in asgending peaks above ro,coo or noco fegt. This was 
‘especiadly noticed in an ascentof the Matterhora, when, owing to threaten: 
ing wether, 1 went as fast asqossible up the last thousand feet or so. | 
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| Cyciophem cyclopum), which he does 








not believe to be 
ejected from Cotopaxi. fhesewhave bgen. examined by 
various spétialists, whose reports are. summarized in the 
work, and some of.therh.are collected in a supplementary 
volume, which will rectivea separate notice. Mr. Whym- 


| per also made ‘an interesting e@léction of stone itnple- 
ments and of ancient pottery, of which nmny spgcimens e 


are figured. In one of the appendices he discusses the 


results of observations ‘of mercurial. and anerpid baro- 


meters. These, though of much iMerest, we must pass 
aver, L f : ae 

In the space at our disposal it has been impossible to 
do justice to the varied topics of this voluime, « It must 
suffice to remark that. Mr. Whymper has more: than: 
maintained the repgtation which he won’ in: his. well- 


. 


. 





Fig. pt This is very old, Señor." 


known “Scrambles amopg the Alps.” The present work 
is admirably written, clear and terse in stylg, and often: 
enlivened with a spice of dry humour, OF the illustra- 
trons it is almost-needless to speak; they are even better 
than those in the former book. Some are delightful ren- 
derifgs of comic incidents ; others represent stone im- 
plements, pottery, insects, ang various examples of the. 
Ecuadorian zoology ; others are pictures of the moun- 
tain scenery, including the upper part of Chimborazo 
and the summit crater of Cotopaxi: The book, in short, 
is not only a record of pluck and endurance (for the 
hardships, lightly as they are treated by Mr. Whymper, 
were often great), But also. a literary success, and a con- 
tribution to science of no small value. 
T. G. BONNEY. 
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We understand that this step has been taken by Sir 
Henry Roscoe because. the. disadvantageous position: of 
cadets who have entered the Royal Military Academy 
with a knowledge of science as compargd with the posi- 
tion of those who have offered a second modgrn language 
at the entrance competition,’ makes it increasingly diffi- 
cult to maintain science studies in the Army séles of 
public schools. It may also be expected before long to 
have the effect of seriously diminishing the proportion of 
officers in the scientific branches of the Army who Have 
had the advantage of such a proloMzed study of expefi- 


| mental science as was admitted to be desirable when this. 
| subject was discussed a few years ago. e 
“by Mr. Stanhope was paryyot ae 


The answer made 


satisfactory character and paftly not so. He undertook 


bt investigate the subject to which his attentiom was 


5 à ose Se e 
i Usually, we believegtne second selection is German. 
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called. But, on the other hand, his reply reveals the fact taken jt as one of the: subject@at the’entrance examind- 4 
that the educatiogal autherities of the War Office still | tion. : ne : 


fail to see that science studies, like all other stutlies, must, 
in the case of the young, bè somewhat prolonged in orfler 
to properly dev@lop their value an@ render their effects 
permahent ; especially iffonly a moderate portion of time 
ecan be devoted®to they, For he stated that so far no 
cadet has g&ined admission to the Engineers without a fair 
®nowledge, of chemistry and physics. Now, as a good 


with little or no knowledge of these branches of science, 
asten subjects are stedied at the Royal Military Academy, 
and fs the whole course of work only covers two years, 


it seems clear that the elementary ‘knowledge in question - 


must often be of a very elementary character indeed, 
however excellent the teaching may be, especially when 
it is remembered that some of the cadets doubtless have 
but: little taste for such studies, and that the scientific 
faculties of these. will have become more or less weakened 
by.disuse during their previous course of training, which 
frequently has included no, experimental science subject 
for several years. gu 
The following are the circumstances of the case. The 
course of instruction at Woolwich occupies two years, 
‘which are divided. into four terms. At the end of@the 
second term, the choice of joining the Engineer Division 
is offered to the candidates in order of merit as indicated 
by. the marks obtained in: the first two terms. But no 
cadet can be posted: to. the Engineer Division who does 
not obtain so per cent. in fortification. 
“The marks for the obligatory subjects are i= 


Mathematics? 3000 
Fortification o 2000 
Military Topography 2000 
French or German ... 1000 
Chemistry and Physics 1030 
Model Drawing 300 


In addition, each cadet may take up a second modern 
language as a voluntary subject (in practice this is 
usually Geftman), marks 1o00-—jo per cent. being the 
counting minimum ; and landscape drawing is also a 


voluntary subject, marks 700, and counting minimum 5o 


per cent. © e 
To.count marks in any of the obligatory subjects, at 
least.25 per cent. of the tot&l must be obtained. 
For class promotion at the end of the first and second 


terms, candidates are required to obtain 50 per cent. of 
the marks in mathematics, and in at least three out of 


five obligatory subjects, and 50 per cent. of the aggre- 
gate. . 
Thus it appears that a candidate who had learnt no 
science at school might gain admission to the Royal 
Engineersein a ing in science at Woolwich. 
Experience of this"S¥stem as,it works at the Royat 
Military Academy shows that in consequence of the very 
low minimum counting mark of science, even a beginner 
must be very dull or very idle to prevent him from count- 
ing the subject, especially as the teaching is suitable for 
beginners, Consequently, thowgh chemistry and physics 
are nominally compulsory, anything beyond a very slight 
degree of pwoficien¢y is really a voluntary matter, es- 
pecially as the effect of low marks in them can be com- 
pensated: by marks obtained for a voluntary modern 
language by those who have offered two modern languages 
at entrance.. The converse of this is not possible. For 
the voluntary moderg language, in consequence of its 
high*counting minimum mark, and in the absence of any 
really elementary teaching of the subject at the Royal 
Military Academy, cannot be made o ‘count, as a rule, in 
the ver limited time available, by those who have not 


¥ Boo aalditional marks for higher mathematics, but cadets cannot count 
these pape if they do not obtain at least 4o per cent, of the marks. 
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many of the cadets efter upon their work at Woolwich | 


; . iti 
The result is that at the end@ of the sêcond ter’ those 
cadets who have taken two modern: fanguages at the s 
_entrance competition. may not only ‘score 4 high mafk for 
a voluntary language, but can also easily gain a helpful 
mark in. science; whilst those who have taken up one 
modern language, and a branch of. science, can only as a 
rule count marks in. one subject at the later gtage. As ; 
the competition for Engineers is very keen, the Patter class am 
are at.a serious disadvantage. . In short, the ee 
a second modern language at the en 
made almost. compulsory by. the pre: 
the loss of those candidates whose 2 
other subjects. R ee 
The state of things which we have entleave 
clear in a few words has only lately been realized by school- 
masters and parents, through the reports of former pupils 
and others who are familiar with the matter... The result, 
has been that there is. now often. great pressure upon.. 
teachers to send up candidates with two modern languages, 
and ho science for the entrance examination, even when 
they believe that to take up one modern language, and a® 
branch of science would give the boy an equally go8d or’ 
better chance of gaining admission into Woolwich, and: 
would be of far greater professional ‘valt him. after- 
wards. It is. therefore certain that, unless it be shown 
thag these views are wrong, or the conditions are amended, 
there will soon be:a distinct diminutiog in the proportion 
of candidates offering science from the public schools. 
| The present situation 1s unfair to candidates. whose 
abilities lie inthe direction of scence. It tefids to keep, +, 
out of the Scientific ‘braneh of the Army the specially’ 
scientific® candidates. It will tend, also, to keep ‘boys 
från public schools out of the Army, and replace them 
by those who have resorted to Continental tutors. And 
» finally, by discouraging the teaching of science ‘in Army 
classes, it must ifake it increasinly difficult to maintain ; 
a high lev of science work at schools generally. We <" 
therefore hope that those who arg with’us in this matter 
will take any steps they may be able, to seme thatethe 
opportunity created by Sir Henry Roscoe shall not be 
ost. e : EO 
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THE LATE SIR WILLIAM BOWMAN 
| Te many of the readers of NATURE the distinguished 
man of science whose life was so snexpectedly 
brought to an end a lity@ more than a fortaight ago, was 
best known asa great ophthalmic surgeon who for a long 
period. of years occupied the first rank in his own line of 
professional “york. But to those Bf us who are old 
enough to ramember what physiology and anatomy. wêre 
forty years ago, the name of Bowman has very. different, : 
associatidhs. It tecalls to usa series. of splendiè anat”. 
| tomical discoveries communicated: to the Royal Society 
| between 1840 and 1850, of which the chief results were 
| Mterwards brought together in thegfreat work which 
| Bowman subsequently published in association with Dr. 
Todd on the “ Physiological AnatomY of Man.” In the 
following paragraphg I have endéavoured to give a sketch 
of the most ifmportant of these discoveries, in the hope 
that the many scientific friends to wh$m his memory is: 
dear may find it, however imperfec®, yet acgeptable for 
his sake. l Pe ee ne 
The three most important®subjects: of Bowman's 3 
searches were : %1) the structure of muscular fibre, (2) the 
structure of th@kidney, ‘and'(s) that of the mucous mem- 
brane of the alimentary canal. eee ee 
1) The Structure of the Fasciculus of Striated Muscle 
(PHIL. Trans., 1840).-~Ithad been recognized that the fasci- 
culus of striped muscle is. made up of what Fontana desig- 
nated as “4/s charnus primitifs”; and much more recently 
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ome stance consists of cylindrical parts (“ sarcous elements”), 


« "elements still hold ther own ın every discussion on the 
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“S~methads of preparing tis$ues so as ‘to display their 
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Schwann had“shown*that the muscupir substance 1s ın- 
closed in a sheath of stractureless membrane, whi¢h he 
describe as produted by ce@alescence of the cylindrical 
fells om which ft had originated Bowman was the 
first tobbsere thfat the “ sarcous substance,” as he called 
it, ze the orgagizad content of this tubular sheath, 1s 
capable of being spht, not only longitudinally into fibrils, 
but also irto disks, and founded on this observation a 
new view ofits structure—namely, that the sarcous sub- 


each of which ıs a segment of a fibril Bowman’s obser- 
vations were confirmed by Kolliker ın the admurabie 
atcount of the structure of muscle given in the first 
edition of the “*Gewebelehre,” published in 1850 He, how- 
ever, still regarded the existence of “saicous elements” 
as openeto questiofi A few years later they acquired a 
new title to wecognition when Brucke, in his researches 
on the structure of muscle with the aid of polarized light, 
discovered that the sarcous substance, as observed by 
this method, behaves as if ıt were made up of “a system of 
cyligdrical boghes, each having the properties of uniaxial 
crystals with their axes parallel to that of the fasciculus ” 
Brucke did not pledge himself to the identity of these 
¢ylindMcal bodies (which he called “ disdiaklasts ”) with 
Bowman’s “elements? but rather 1egarded each such 
element as a system of disdiaklasts It would occupy 
too much space to enter on this subject further It must 
. suffice $0 say that the relation between the optical pioper- 
ties of sarcpus substance and its microscopical charactérs 
was soon fully recognized, and that Bowman’s sarcous 


structure of*muscle A 
* 12) The Stmtcture of the Mgcous Membranes of the 
Alimtntary Tract —On this subject Bowman’s igvestiga- 
tions were fundamental If anyone were disposed ¢o 
doubt their claim to have been the starting-point of the 
. Idng seriés of researches by which our present knowledge 
of the subject has Beeneuttained, he might at once satisfy 
inel by comparing the clear account of the subject 
contained ın Bowman’s article in the “Cyclopedia of 
Anagomy” (1843) with the vague statements which are to 
be found ın the best work on “ General Anatomy” then in 
existence, Henle’s “ Allgemeine Anatomie,” pyblished ım- 
mediately before The contrast is striking Within the 
compass of a very few years Bowman had succeeded in 
unravelling the structure of mucous membrane, and 
arriving at new concepéions of the relations between its 
constituent parts, which have survived to the present day, 
notwithstanding the infinite amount of work which has 
been done snae, in the same fiel® of inquiry—an achieve- 
ment which appears the mie worthy of admiration when 
it is remembered that Bowman began as it were from 
nothing, and had to“ely on his own ingenuyt9 for devising 
hi? methods, and on his own dexterity for ‘Carrying them 
out For at that time and for many years after, tne 


structure, which are mow in everyone’s hands, were 
practically unknown 
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The Structure of the Kidneys —The great discovers 
which was announced in Bowman’s paper on the structure 
anduse of the Malpifhian bodiesof the kidneys (Phil Trans , 
1842) was that of the connection between the Mullerian 
capsule and the uriniferous tubes he anatomusts of the 
time were unanimots ın denying the existence of any such 
communication, an@ Muller himself—who, in his great 
work on the intimate® structure of the secreting glands, 
published ın 1830, gave the first account of the capsule— 
characterized the suggestion that ıt might be connected 
with the ends of the urineferous tubes ‘as a “falsesseena 
opinto” In the edifion of the “Handbuch der Physio- 
logie?’ however, which immediately followed the appear- 
ance of Bowman’s paper, the great physiologist frankly 
admitted his error 

The result next in importance of Bowmars research 
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was the gxplanation ıt enabled hır to give of the renal 
circulation The knoWledge which existed was extremely 
defective or, although ıt waS*tnown that there wfs a 
communication between, the capillaries of the glomeruli 
and those of the conypluted tubes, the belief that the 
capsules were clésed sacs rendered Mampossiblé to under- 
stand their relation to the renal function They were 
indeed regarded merely as retza wgratzlta? intended to 
cneck the impetuous blood-stream 1m its cours towards 
the tubes Muller had, two years before the publication 
of Bowman’s paper, recognized that the renal tufts of 
Myxine are contained fh the urinary utriculi, but the 
identity of these stiuctufes with thé glomerul: of the 
higher Vertebrates was overlooked by him unt#] Bowm#n’s 
description served to explain his own observations on the 
renal organs of the lower 

The theory of the function of the kidney which sprang 
out of Bowman’s anatomical investigations was shortly as 
follows —The epithelium which lines the convoluted 
tubes 1s the mechanism by which the characteristic con- 
stituents of the urine are excreted The water of the 
urine is discharged by the Malpighian tufts by a process 
partly physical, partly vital These organs thereby serve 
as an apparatus for the regulation of the water-content of 
the blood, and thereby of the whole body The grounds 
for the theory were (1) the distribution of the capillary 
blood-vessels on the external surface of the tubes , (2) the 
analogy of the renal epithelium with that of other secreting 
glands, (3) the absence of any such epithelium on 
the surface of the tufts, and (4) the consideration 
that, by the arrangement of their capillaries, the 
blood-stream through the tufts ıs 1etarded—a circum- 
stance favourable to filtration The theory was in so far 
€ vitalistic” that ıt assumed foi the secreting epithelium 
a special power or endowment, ef which its stiuctme 
afforded no physical explanation It was soon met by 
another which regarded the whole process mechanically 
Only two years after Bowman’s second paper, Ludwig’s 
article in Wagner’s “ Handworterbuch ” appeared, in which 
it was maintained that not only water but the salts and 
other soluble constituents of the urine are discharged 
by a process of filtration, and that the funetion of the 
convoluted tubes of the cortex 1s not to secrete the 
solids of the urme, but to reabsorb the water, and 
thergby concentrate the product Without entering 
mto details, ıt may be sufficient to say that the 
theory of Ludwig was chiefly based on experimental 
evidence relating to the immediate influence of pwely 
mechanical conditions in determming the rate of secre- 
tion, which showed that the renal flow ıs instantly ın- 
creased by augmentation and diminished by decline of the 
difference between the arterial and venous pressures, and 
consequently varies with the rapidity of the renal blood- 
stream For twenty years this theory was tacitly accepted, 
antil in 1875 Heidenhain published first of those 
researches on the procegs of ren etion which form 
the basis of our present knowledge, and which resulted 
in the reinstatement of the doctrine of Bowman th&t in 
the kidney, asin other glands, secretion depends on the 
active function of special secreting cells The most 
material deference between the doctfne now taught as 
the outcome of the anatomical and,experimental re- 
searches of the last two decades, s conngcted with a 
fact which remained unknown for man years after the 
completion of Bowman’s work—that the glomereli or 
Malpighian tufts are provided with epithelium, and that 
their function is not, as Bowman thought, merely filtration 
The essential point of agreements that the hving epitlfelial 
cell contains in itself the essential *nechanism for secte- 
tion, and that it is on 1t that the influence of all external 
conditions 1s primarily exercised ë 

Inethe fifty years which have elapsed since Rowmane 
arrived at a true conception of the function of the kidneys, 
an enormous and wholly unprecedented progress has been 

. . 
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made in anatomical and physfologacal knowledfe The 
infewences to which he wee chfefly guided by anatomical 
considerations Have thus been placed on a wider basis, 
at the same time that*they hive been brought*into 
complete harmony wth the mofe certain evidence of 

experiment o 
The abovee ragmentary account of Sir Wiliam Bow- 
man’s “scaentific worl? fay suffice to show how much his 


æ carly achievements arded the advancement of knowledge, 


and how'materially shey influenced the work of the other 
great anatomists and physiologests of that stirring time 
Who can say how much more aman of such power would 
hawe cogtriguted to the building up of the great science 
which in the vigour of youth he cultivated with such 
extraordinary success, had not external circumstances 
withdrawn him—too early—from its service ? 
sJ BURDON SANDERSON 





NOTES 


THE new London County Council seems to have rather more 
enlightened ideas as to the reed for the promotion of technical 
education than its predecessor On Tuesday, when w was 
moved that the recommendation of the Finance Committee 
with regard to the Council’s receipts and expenses for the year 
ending March 31, 1893, should be adopted, Mr Quintin Hogg 
proposed as an amendment that the following words be added 
to the motion —‘ Provided that 430,000, being pait of the 
amount receivable by the Council for the financial year ending 
March 31, 1893, under the Local Taxation (Customs and Excise 
Duties) Act, 1890, be carried over to a suspense account, instead 
of being applied ın reduction of rate, and that such £30,000, 
when carried over, be dealt with on or before Octobet 1 next 
by the Council for any purpose authorized by the above Act, 
and that a special committee be appoited to conside: what 
action the Council should take under the Technical Education 
Acts, 1889-91, and the Local Taxation (Customs and Excise 
Duties) Act, 890, with power to draw up a scheme or schemes 
for the consideration of the Council” This was seconded by 
Mr Baum, and warmly supported by Sir John Lubbock and 
other speakers The amendment was adopted by a darge 
majority, only three voting against at 


Dr Scorr having accepted the charge of the Jodrell Labora. 
tory at Kew, the Assistant-Professorship in Botany at the Royal 
College of Science at South Kensington wid be vacant at the 
end of the present session The appointment rests with the 
Lord President of the Council, and candidates for the post 
should send their applications to the Secretary, Science and Art 
Department, accompanied by testimonials The salary 1s £400 
per annum ® ~ . e 

Sima ANDREW CLARK, F RS, has been elected for the fifth 
time President of the Royal College of Physicians of London 


Mr Francis Dagwin, F R §, author of “The Life and 
Letters of Charles Darwin,” has been elected a member of the 
Atheneum Club, undes the terms of the rule which provides for 
“the annual introduction of a certain number of persons of dis- 
tmguishetl eminence im science, literature, or the arts, or for 
public services ” 


Tat Trustees of the British Museum have appointed Mr 
Arthue Smith Woodwaftl to the Assistant-Keepership of the 
Department of Geology in succession to Mi Etheridge, who has 
been retired by the operation of the Order in Council of August 
$890 Æ jumor assistantship which thus becomes vacan® will 
shortly be filled by competition among the candidates nominated 
by the pryncipal Trustees i 
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Mr F J M PAs has bén appointed fo the Char of 
Chemistry and Physics at the Lon@on Hospitabrenglergd vacant 
by the death of Dr Tidy s p . b 
DR HucH Roperr MILL has been appoinfed to Succeed 
Mr J S Keltie as Librarian to thee Reyal Geographica 
Society š 


We have already announced that the Royal Medals ‘of the 
Royal Geographical Society have been awafded foMr A R 
Wallace and Mr E Whymper The Muxchison grant has 
been awarded to Mr Swan (who accompanied Mr Theodore , 
Bent in his expedition to Mashonaland) , the Back grant to the 
Rev James Sibree for his many years’ work en the geography 
and bibhography of Madagascar, the Guthbert Peck grant tg 
Mr Campbell for his important journeys in Morea, and the 
Gill Memoutal to Mr Garrett for his geographical work during 
the past fifteen years in Sierra Leone 


AT the meeting of the Royal Geographical Society, on Monday, 
Mr Ernest Gedge read a paper on a recent EXpedition uder 
Captan F G Dundas, RN, up the River Tana to Moun 
Kenta, in East Africa He said that his account of the expe! 
dition had been compiled from the notes and jonrnals of the 
European members thereof In appearance the Tana might be 
likened to a mimature Nile for the whole of its navigable length, 

a distance of some 360 miles by river, flowing through a vast + 
plam, and generally confined between lgw banks The sur- 
rounding districts were flooded during the rise of the river in » 
the rainy season In fact, the whole country from Charra 
across to the Ow1 River might be d&tscribed as gne vast swamp 
choked with rank vegetation Only a small fraction of this 
area was cultivated at present. Above Hameyé, the river 
was a succession of rapids and falls, the channel was choked 
with boulders, and quite unnavigabla In fact, 1f had tie . 
general appearanc® of a mountain tofentof large dimensions. 
With regard to the geological structure on the upper reaches, 
this appeared to consist principally of sgneissic formations above 
Hameyé, which, on nearmg Mount Kenia, gradwelly ehafiged 
to intlurated hornblendic s@hists, till on the mountain itself it 
again changed to basaltic rocks and volcantc ash 


Dr Henry Hicxs, FRS, has announced m the Times 
that during some recent eacavations in Endsleigh Street, N W , 
ın connection with the deepening of the main sewer, the work- 
men came upon the remains of a mammoth and othe: prehistoric 
animals at a depth of abou® 22 feet from the gurface In the 
central excavation, near tfe north*end of the street, two large 
tusks of a mammoth were met with lyng near together along 
with other bors belonging to the same animal A portion of 
one of these tif&ks was biought to the surface, and ıt was found 
to measurg at its thickest parh nearly 2 feet ın circumference +, 
The length of the complete tus&s would probably be df least 
9 feet or 10 feet In another excavation on the west side of the 
seet, at a distance of about 15 feet from the above-mentioned, 
the lower jaw and other bones of a younger mammoth were 
discovered at about the same depth from tl® surface The daik 
loamy soil in which the remams were embedded has yielded on 
examination m&ny seeds of contemporary plants, and Mr. 
Clement Reid, of the Geological Survey, f whom samples of 
the loam were submitted, has been able to determane the pre- 
sence in it of about twenty species Tse show that the land 
at the time was ofa marshy nature Deposits usually classed 
with the high-leva] gravel and brick earth of the Thames Valley 
were found overlying the animal remains # hence the geological 
age during which the animals hved, in Dr Hichs’s opifion, 
musé be included ın what 1s known as the Glacial period 


A BUST of Gustav Nachtigal has been set up in ihe Berlin 


Museum fur Volkeikunde, beside the collections formed ut the 
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cowse of his teatels At the, unveiling of the monument ın- | A true gum has been recorded as occurring din a New Zealand 


teresting speeches were delivered by Frherr von Richthofen, 


Dr Basttin®and others s L 

= THe sixth summér meeting connected with the University 
extension scheme et Edinburgh will take place m August, and 
promises to be of great interest The alrangements include 
“t a geographical and techn.cal survey of Edinburgh and district ” 
Theres will also be a course on the teaching of physiology 
and hygien@ witl a senes of evening lectures by prominent 
specialists on the problems of techmcal education A course 
on sociology will Be given by Prof Geddes , on anthropology, by 
Prof Haddon, on general biology and zoology, by Mr A 
Thomson , on physiology, by Prof Haycraft, and on botany, 
by Messrs Turnbull and Herbertson Occasional lectures will 
be given*by @ numVer of gentlemen, among whom will be 
several repres@ntatives of foreign Universities 


THe Geologists’ Assocation are to devote the Easter holidays 
to an excursion to Devizes, Swindon, and Faringdon 


THE Geographical Section of the London Geological Field 
€lass will take their first excursion, under the personal direction 
of Pio? H G Seeley, FR S, on the afternoon of Saturday, 
April 23, when they will visit Reigate Full particulars can be 
obtainetl from the general secretary, R H Bentley, 31 
Adolphus Road, Brownswood Park, N 


Boranises have Jong been accustomed to publish sets® of 

e “ Exsiccati,” especially of micro fungi, which have been widely 
distributed among specialists in the groups dealt with Sets of 
Coccide prepared by Mr, F D A Cocherell, thg Curator of the 
Musewm at Kingston, Jamaica, arf to be isgugd by the Institute 
of Jamaica on much the same plan, and it 1s hoped “that they 
will be of service not only to students, but also to horticulturists 

e and those interested m, agriculture in tropical countries, who 
often hgve to conten® wit& scale insects, whieh they rarely have 
the means of identifying ‘The first set, including®ten species, 
all from Kingston, has algeady been issued 


e 

AT the fWenty-third annual meeting of the Norfolk, and 
Norwich Naturalists’ Society, held on Mach 29,Mr H B 
Woodward, F GS, was elected President for the coming 
session Dr F D Wheeler, the President, read the annual 
address, ın the course of which he stated that during the past 
year the Society had lost’by death six members, to one of whom 
-—the Rev H P Marsham—it was indebted not only for the 
register of the,‘ Indications of Sprmg,” begun by his great- 
grandfather,” R Marsham, F RS, %f Stratton Strawless, mm 
1736, and continued with only one break to the present time, 
but also for the lett#s of Gilbert White to tħat gentleman, 
printed inthe Transactions for 1874-75 ealing with the 
subject of the gradual extinctign,of many of the species of Lepi- 
dopte™ that once inhabited “the fens, Dr Wheeler said he 
thought the direst action Of man might m most cases be wholly 
disregarded Indirectly, by draiming the fens, man was no doubt 
responsible for the e€tinction of many of their peculiar denizens, 
but even this canno®@account for all, since some insects disap- 
peared or became very rare without any, striking change in the 
locality they inhabited He considered that such cases were 
generally due to cliffatic causes, the msects being possibly on 
the extremglimit of tifeir geographical area In some cases the 
gradual drying of the fen might, by affecting the food-plant, 
prove fatal ın the end to the I&rvee feeding ont 


AT the meeting of jhe Lintean Society of New South Wales 
on February 24, Mr J H Maiden read a paper on Panax 
gum  Resinous exudations have been mentioned for pany 
years as occurring n non-Australan Arahaceæ, but no details of 
composition, much less of analyses, are, it 1s believed, in existente 
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Panax @The author now describes ttue gums from P sambuci- 
foltus var angusta, P Murrey, and P elegans They closely 
resemble certain Acacia gums, but may bè distinguished in 
practice by slight odours ofa peculmr characte: 


THE Meteorolégical Council hayer gecentl$ issued, in the 
form of a preface to the Daly Weather Reports for J®ly to 


December 1891, a senes of tables giveng the m@nthly means for « 


pressure, temperature, and rainfall at twenty-eight stations The 
values are for twenty years, 1871-1890, gnd in the cage of ram- 
fall, for twenty five years, 866-90, and they will be very useful 
for reference ın vanous climatological questions The tables 
show that the mean piessure 1s uniformly higher overs the 
southern portion of the British Islands than over the northern, 
but the difference 1s less#1n summer than in winte: , 1n April the 
means aie more uniform than in any other month The tem- 
perature tables give the means of the dry-bulb and wet-bulb, and 
the mean maximum and minimum values, together with the 
means of the latter Taking the mean of the mimmum and 
maximum values for January and July, as representing the 
coldest and hottest periods of the year, we find that Cambiidge 
1s the coldest place, while both Loughborough and York are 
colder than some of the Scotch stations The hottest station is 
London, 72° 4, and Loughborough 1s 71° 5 The wettest station 
1s Valentia Island, the total fall for the year being 56 6 inches , 
the next wettest place is Roche’s Point, where the annual fall 1s 
47 8inches The driest station ıs Spurn Head, where the total 
yearly fall ıs only 209 inches ‘The average yearly fall in 
London for a quarter of a century 1s 24 99 inches 


SPANIARDS are making a good many preparations for the 
celebration of the four hundredth anniversary of the discovery of 
the New World In the autumn of the present year there will 
be several Exhibitions, in one of which will be shown objects 
relating to the continent of America before the advent of 
Europeans, while another will illustrate the state of civilization 
in the colonizing counties of the Old World at the time when 
the new continent was discovered In October the Congress of 
Americanists will meet at Huelva, and will discuss a variety of 
subjects relating to the contment of Americas and its inhabitants 
400 years ago In the same month, at Madrid, a Spanish- 
Porigiguese-Ameitcan Geographical Congress will meet for the 
discussion of such questions as relate more particularly to the 
‘*Tberian-American” races, theneaptitude for colonization, and 
the future of the Spanish language 


IT is expected that the diamond industry of South Africa will 
be well represented at the Chicago Exhibition The collection 
from Cape Colony will include 10,000 carats of uncut stones, a 
large quantity of very fine cut and polished ones, together with 
all that 1s necessary to show the process of mining and washing 
For this it will be necessary to transport hicagg 100 tons of 
Pulverized blue earth, 50 tens of vpn earth, and a com- 
plete washing machine, which will be “operated ” by natiyes 


THE first number of the Jrzsh Naturalıst has been issued, 


and will doubtless recerve a cordial welcome in Ireland, where * 


no other journal of the kindgxists It 1a monthly periodical, 

and for the present each issue will consist of only sixteen pages 

The paper starts with the support of all the Insh Natural 
hd 


History Societies A 


THE burial mounds of sand in Florida me rapidly disappear- 
ing 1n consequence of the way in which they are disturbed by 
treasure-seeking natives and relic-huntigg tourists Mr ‘CB 
Moore has therefore done good service by giving in the F dbrüary 
number of the American Naturalist an account of a somewhat 
remarkable burial moand previously unopened It stands on 
Tıc Island, Volusia County, Florida, and 1s conical®n shapé, 
except towards the east, where from the summit a gradyal slope 
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extends into a nding cguseway or breastwork The height of 
the mound 1s 17 feet, its circurnterengce, 478 feet rts base ıs 
coreposed of shells, appaaseniy brought from the feighbouring 
shell fields to serve as a foundation jn the marshy sonl Across 
the centre of hs layer of shells fiom north to south runs a 
nage of ptre “white sand, above which if a stratum of dark 
sandy loam mingled with shells, while the sides of the ridge are 
rounded out With sandydoam in which shells are wantmg, thus 
forming a symmetrical mound During the excavations over a 
hundreds skeletons were exhumed, and Mr Moore does not 
doubt that many hundreds still remain Although careful 
searchers examined gvery spadefud of sand, not a bead of glass 
now a particle of metal was discovered, so that the mound had 
probably ceased to be used for burial purposes when Florida 
began to be occupied by white men Many fragments of 
pottery were found, and various ornaments and stone weapons 


THE Pittsburgh Electric Club, according to an account of it 
given by the American journal Z/ectszcsty, seems hkely to be a 
successful institution It was organized nearly a year ago, 
and isa corporation of the State of Pennsylvania Its aim 1s 
primarily to aid in the progress of electrical and mechanical 
science, and incidentally to promote social intercourse among 
those mterested in this main object By the time it completes 
its first year of existence it will have 200 members * Every 
electric company in the United States 1s 1epresented in its 
membership The Club has alieady piovided itself with “a 
large and luxurious home,” several of the 100ms of which are 
effectively represented among our contemporary’s illustrations 

Aw interesting paper on the manufacture and use of 
alummium, from an engineering stand-pomt, by Mr Alfred E 
Hunt, President of the Pittsburgh Reduction Company, 1s 
printed ın the current number of the Journal of the Franklin 
Institute Mr Hunt is strongly of opimon that financially the 
most successful solution of the aluminium problems of tha 
future will be in the way of utihzing the metal in the arts rather 
than in devising more economical methods of manufacture He 
gives avery good account of the uses to which aluminium has 
already been 1 applied We may nofe that ıt has been success- 
fully used instead of lithographic stone, Powdered aluminum 
mixed with chlorate of potash 1s used to give a photographic 
flash light, which produces much less smoke than the, mag- 
nesium compounds used An aluminium has been produced 
for the coating of iron, and Mr Haunt thinks that this will un- 
doubtedly be considerably used in the future 


ACCORDING to the National Druggist, the sunflower is found 
to be of gieat service in Southern Russia, where ıt has for some 
time been extensively cultivated It 1s grown principally for the 
bright yellow, colourless, and tasteless oil yielded by its seeds 
That oul 1s said to be superseding olive oils throughout Southern 
Russia. for eam, ate The pressed seeds and the boiled 
leaves (the latter med Mth clay) sgrve as cattle food, the stals 
as fuel Like the eucalyptus, the sunflower possesses the pro- 
perty of drying marshy soul, and counteracts the development of 
malaria germs 

A VALUABLE paper on photography apphed to the detection 
ofcrime, by Dr Papl Jeserich, was read at a recent meeting of 
the Photographic Soceety of Great Britain, and has now been 
printed in the Soetety’s Jounal and Transactions Among the 
subject? with which the author deals 1s the application of photo- 
graphy to the detection of the falsification of handwriting In 
such,cases photography can be of great service, as in an enlarged 
photographic picture tigsures and alterations can be more clearly 
seen than in the original But, above all, photography can be 
used to demonstrate in the resulting picture differences in inks 

which cannot be perceived by theeye *Dr Jesench clangs that 
by his method, the outcome of many years’ experience, if is 
possible to demonstrate differences in the colours of the mks 
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which cannot be seh the one AT “appgarıg leht and the other 
dark, This process Pepends on the following considerations — 
As 1s well known, the tints of ghe inks tbat did All@l black are 
either biown, red, green, or blue in slade’ Such té&nes hate 
but little effect on the eye, as it 1s chiefly sdysitife to the yellow 
and red rays, but the chief sensitivenegs sof photographic plates, 
on the other hand, lies ın the blue, violet, and ultra-violet As, 
with ordinary sensitive plates, yellow and green subjgcts are 


rendered dark, and blue ones light, the game will follow in 2 


photographing inks of various tones This difference can be = 
considerably intensified by the use of suitably coloured light, 
and colour-sensitzve plates 
m the various inks can be clearly and distinatly demonstrated, 


After the reading of the paper, Captain Abney, the Chairman, * 


said he once examined an engraving whith was reputed to be of 
value, and by means of photography he was abléto bring out the 
onginal signature under a spurious one, which had been added. 
The picture turned out to be worthless 


SoME correspondence has been going on ıp the New York 


Naton about the present position of the study of psychology as * 


ascience in the United States. Mi E. W Seripture is very 
far from being satisfied with it One or two pioneers ® the use 
of scientific methods have, indeed, achieved some success 3 
but this, says Mr Scripture, “ought not t blind us to the fact 
that by far the large majority of our so-called Universities teach a 
psychology which would call a blush of shame to the f&ce of old 
Aristotle, the father of the science, for éhe degerteration of his 
offspring in the last two thousand years To attempt to cone 


sole ourselves by pointing out the entire lack of psychological , 


facihties m, England (except m fhe Caverdgsh Physiological 
Laboratgry), 1s Wke trying to persuade the New Vorxer$ of the 
oharms of bossism because the Czar of Russia 1s warse than 
Hill” 


PERHAPS the most noticeable contreugon to the new number’ 
of the Journal of the Royal Agricultural Society of England is a 
paper by . Carruthers, explanatory of a series of eight diagrams, 
illustrating ‘The Life of the Wheat*Plant from Seed to Seed ” 
which the Society has recently published Thestnot€s will be 
very useful, and, judging from the woodcuts ın the Journal, the 
diagrams themselves are hkely to prove of considerable value to 
agricultural lecturers and teachers Amongst the reports, that 
from the Royal Vetermary College 1s interesting , 1t deals mainly 
with the subject of foot-rot m sheep? and furmishes very strong 
evidence of the contagious nature of the disease, further m- 
vestigations are in progresg with the bacteria found in pus from 
the diseased surfaces e Mr Ry E Prothero éontributes an 
interesting historical sketch of farming in England, under the 
title of “ Langlmarks in British Farming’ 

Himmel wpe Erde for April contains some interesting notes 
on the nature of Jupiter’s gurface, the observations which 


Chnstopfer Schemer made witi? his instrument about @he year ° 


1625, with two illustrations, one showing a perspective view of 
the instrument itself, the other being a zepiesentation of the 
Solar surface, on which are situated severaPspots that were visible 
on the sun from April 18 to May 1, 1625, an article by Dr. 
A Fock on a “Problem of Chemical Mechanics” , and a paper 
by Dr Leizeeson the***End of the Age of Alchemy, and the 
beginning of the Iatrochemtcal Period’? ° 

Part 13 of the ‘Universal Atlas*that ıs beeng published 
by Messrs Cassell and Company contains maps of the British 
Empire, The Caycasus, and Greece In the first of these all the 
well-known currents aie charteg, and in addition, the com- 
mercial routes of the world, which fétm such a network of 
lines, especially in the Atlantic Ocean, are inserted *Three 
smaller maps on a larger scale show in greater detail these steam- 
ship lines in the neighbourhood of Western Europe, the West 
Indies, and fhe Mediterranean. . 


In this manner marked differences =» 
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THE anhydrofls sil phftes of @inc, coppe nickel, and cobalt 
have been ohjayngd in well-dayeloped crystals by M Klobb#who 
describgs dis experiments in thæcurrent number of the Comptes 
rendus, a Tt was first observed that when a small quantity of the 
ordinary hydrated eulphate of cobalt was allowed to fall into 
fused sulphate of arfmé@nif ıt immediately dissolved, imparting a 
deep blue colpur to the hqmd, and when the heating was con- 
tinued en such a manner taat the ammonium sulphate slowly 
volatilized aw&y, thewalls of the c.ucible were found to be covered 
with small red crystals Upon analysis these crystals proved to 
be those of anhydrous cobalt sulphate Similar experiments 
with the hydrated sulphates of zinc, copper, and nickel succeeded 
equally well, an&,it was found to be immaterial whether the 
hydrated salte with five, six, or seven molecules of water, or the 
amorphous*anhydrous snlts obtained by ignition, were employed 
The best mode bf operating ın order to obtain ‘good crystals 1s 
briefly as follows A quantity of ammonium sulphate 1s placed 
im an ordinary porcelain crucible , over this 1s then laid an imti- 
mate mixture of gmmonium sulphate with one-third its weight of 
the metallic sulphate required The crucible, covered by its hd, 
sehen inclosed together with a packing of sand within a Hessian 
crucible, “which 1s afterwards placed in a muffle furnace and heated 
untd the sulphate of ammonia has all escaped The heating 
should then be at once discontinued in order to prevent decom- 
position of the metallic sulphate After cooling, if the heating 
has been €arefully conducted, the residual metallic sulphate ès 
found to be trystalline throughout, and to consist largely of 
@ingle well-formed ciystals The result ıs particularly good in 
the case of zine sulphate If, quantities of about twenty grams 
of anhydrous zinesulphate are emplgyed, colourless octahedrons 
two an@ a half millimetres long may be obtaufe@ These crystals 
only dissplve with extreme slowness in cold water, but are much 
more rapidly dissolved upon warming Sulphate of copper 
‘treated in a similar magneér yields prismatic needles of the an- 
hydrous salt These crystals present a pale grey appegrance, but 
on being left exposed to the air for a few days they assume first 
a green tint and subsequenfly pass over to the ordinary penta- 
hydrated blu% salt Unlike the crystals of anhydrous gnc 
sulphate, they are rapidly dissolved by cold water, forming the 
usual blue solution The crystals of anhydrous sulphate of 
cobalt prepared in like manner consist of brilliant red octa- 
hedrons, which are apparently unaltered by exposure to the air, 
and which are only shghtly*attacked by water even when boiling 
Still more remarkable are the green crystals of anhydrous mekel 
sulphate obtained by the above moda of preparation, for these 
crystals, so untike the readily sajuble hy@rated sulphate, are prac- 
tically soluble both ın cold and boilmg water This last in- 
stance affords a strikin@ example of the influenc® of water of 
crysfallization upon the solubility of a salt ° 


. «, THE additions to the Zoologigal Soctety’s Gardens during the 


past week include an Entellug Ménkey (Semnopithecus entellus o) 
from India, presenied by Dr Wm Eamesand Dr Earle, RN , 
a-— Owl (Preudoseops grammicus) from Jamaica, presentede 
by the Trustees of the Jamaica Institute, a Green Conure 
(Conurus pavua) from®Trinidad, presented by Mrs Hill, tuo 
Sharp-nosed Crocodiles (Crocodtdus agus) from Central 
America, presented by Sir Henry Arthur Blake} K.CM G, 
two Common Vipers Basoa berus), British, presented by Mr 

A Cotton, @ ZS, an, Orange-winged Amazon (Chrysotes 
amazonica), two Mississippi Alligators (Aligator mississip- 
piensis) from South America, a Mantchuryan Crossoptilon 
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OUR ASTRONOMICAL COLUMN 


Oxservations OF THE SPECTRUM OF Nowa Aurica —Dr 
Henry Crew, in Astronomy gnd Astro-Physics for March, gives 
a general description of the visible spectrum of Nova Aurigs on 
February 10 and %1, ob%erved by him, with $ spectroscope 
attached to the 36 inch of the Lick Ob&rvatory The positfons 
of the following lines were determined by dirt comparison 
with the lunar spectrum and the spark $fectra of hydeogen and 


magnesium — 
e 


No of Wave- e 
he length Description 
I 6565 8 Probgbly C, very broad and bright in 
prism, not seen in grating è 
2 6321 Faint, broad, diffuse ore 
3 6209 Not quite so bright as 2, but broader , 
e both 2 and 3 may be bright only in 
comparison with neighbouring ab- 
sorption bands 
4 5898 Yellow line, just below D 
5 5265 Three very faint lines, difficult to say 
5 3254 whether they are really bright lines 
7 5216 or simply bright regions bounded by 
dark spaces 
8 5167 I Much more brilliant than any of the pre- 
ceding , quite broad , much sharper 
e on the upper side than the lower, 
nearly coincides with 4, The most 
brilliant part of the continuous spec- 
trum is terminated abruptly by this 
line 
9 5009 Of about the same brilliancy as 8, and, 
lke it, sharper on the upper side 
10 4920 About half as bright as 9 
Ir 4861 6 Probably F, not less than 6 tenth- 
metres in width 
12 4352 Hy? Wide and difficult to see 


es 

A curve, showing the intensities of the lines as seen with a 
prism, accompanies this desciiption Prof Young has deter- 
enined the positions of twelve bright lines in the Nova spec- 
trum (Astronomical Fournal, No 258) The wave-lengths are 
as follow 4340 (Hy), 449, 4861 (F), 4922, 5015, 5165, 
5260, 5304, 559, 590 (D ?}, 632, 6563 (C) A faint lime was 
also glimpsed below C, ani another—probably A—above G 
The lines at 4922 and 5015 are believed not to be nebular lines 
Those at 559 and 632 are possibly coincident with the two 
principal Imes in the aurora spectrum 


DENNING’S Comet (å 1892) -Edinburgh Circular No 25 
contains the following elements and ephemeris of Denning’s 
comet, computed by Dr R Schorre— 


Elements 
T = 1892 May 6 13922 Berlim M T, 
m- 98 = 126 39 177 
B = 252 55 138 
2 = 89 49451 


log g = © 298920 
e 





(Crossoptilon mantchuricum) from Northern @hjna, four Spiny- 
tailed Mastigures (OFomastıx acanthinurus) from North 
Africa deposited ,' a Slow Loris (Wycticebus tardigradus) from 
Lorneo, two Bar-breasted Finches (Munia nzsorza) from Java, 
two Mute Swans (Cygnus olor), European, purchased , an Angora 
Goat Capra hirens var ), born in the Gardens 
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e Ephemeris for Berlin 
1892 7 RA s Del Log + Log a Bright- 
April 15 129 2 +59470 o 3024 o 3989 095 
» 19 14952 59114 03012 04041 093 
» 23 2 926 58 29 I © 3002 © 4095 ogr 
» 27 22743 57 4194 02995° 04149 089 
May I 24445 56495 02991 04204 0 87 
» 5 3037 55542 0298 4258 085 
» 9 31523 54566 02990 404311 083 
» 13 329 7 53573 02994 04362 e OI 
» 17 34155 52567 93000 O44 079 
»o 21 35352 51554 03008 04458 077 
» 25 453 50 53 8 o 3020 © 4502 @75 
n» 29 41532 +49520 O03834 04543 0m 


The bughtness at the time of discovery 1s taken as unity 
The comet passed about half a degree north of y Cassiopeie 


on Apyl 8, and ıs moving towards Perseus à 


L 
Comer SWIFT, 1892 —The followmg are places for this 
week for 12h Berlin mean time — ij 
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° e 
*e 6 Š g ° ” . 
® » 
a 570 bd ® 
—+* =e e s øy 
3 o R Del 
1€92 e : a 7 e 
Apul 16 son 50 +8921 2 
» +%7 @ ar 48 13 e9 165 
» B 2I SI 35 10 I1 1° 
» 19 2I 54 55 is Ir 49 
yw” 20 of, 21 58 13 11 578 
° » 2I 22 130 12 499 
on £ ee 22 465 13 412 
+$ 23 22 7 59 14 316 


RADIANT PornTs--The late Dr J 
Kleiber left behind Mim a paper “On the Displacement of the 
Apparent Radiant Pomts of Meted? Showers due to the Attrac- 
tion, Rotation, and Orbital Motu of the Earth” The paper 
appearsan the March number of Monthly Notices of the RA $ 
The three principal causes of displacement menttoned in the 
title are treated separately, and the gheory 1s illustrated by a 
consideration of the Petseid and Andromedid radiants More 
than twenty years ago Schiaparelli developed formule for 
determming the amount of displacement of a radiant point due 
to the attraction of the earth The effect of the attraction 1s to 
diminish the zenith-distance of every radiant and leave its azimuth 
unchanged ‘The corrections to be applied to the co-ordinates of 
the Perseid and Andromedid radiants on account of this dis- 
turbing cause were computed by Dr Kleber, and are given in 
his paper It is shown that the latter swarm affords a good 
example of the displacement of a radiant due to the attraction 
of our planet The rotation of the earth produces 2 small 
aberration of radiants, never amounting to more than 1° in 
the latitude of Greenwich With regad to the earth’s orbital 
motion, Dr Kletber found that it 1s suficient to explain the 
displacement of 57° in night ascension, and 10° in declination, 
observed by Mr Denning in the case of the Perseid swarm 
And, after the proper corrections have been applied, ıt appears 
that of the forty-nme radiants catalogued by Mr Denning as 
belonging to the Persed shower, ‘forty six he within a circle 
described about the cometary radiant with a iadius of 2°” 
This important result settles definitely the question as to the 
reality of the shift of radiant points 


Two New VARIABLES INCEPHEUS —Mr Paul S Yendell, 
in the Astronomical Journali, No 258, communicates the dis- 
covery of two variables of long period in Cepheus Oneof them, 
DM 50° 2769, has a range of variation of a full magmitude 
(5 8 mag to 68 mag) m about a year An teresting point 
1s that “the star 1s apparently subject, especially near its 
maxima, to sudden and considerable fluctuations in light, often 
amounting to several steps from one mght to the next” The 
star No 8594 of Chandler’s “List of Stars probably Variable ” 
has been proved to be variable The period is about 348 days, 
and the light range about oJ mag, from 6 2 mag to 6 9 mag 


ON THE VARIATION IN LATITUDE —At the Paris Academy 
on March 28, M Faye said —‘‘ The question of the variability of 
latitudes has lately occupied the minds of astronomers and 
geodetists to a large extent The Acadtmy will hear with 
interest that this question appears to be settled in the affirmative 
by some observations that the Geodetical Association has 1e- 
cently had made at Honolulu Whilst at Berlin, Prague, and 
Strasburg, the latitude increased o” 04 from June to September, 
and afterwards ased o” 1 or 0”'2 to December, and then 
diminished o” Fragen nen at Honolulu it varied in the 
opposite duection—that ıs, it fefl about o” 3 from June to 
September, and increased o” 13 from December to January ” 





THE INSTITUTION OF NAVAL ARCHITECTS 


THE annual spring meeting*of the Institution of Naval 
Architects w&s held on Wednesday, Thursday, and Friday 

of last week, dhe President, the Earl of Ravensworth, occupying 
the char during*the whole of the sittings excepting that of 
Thursday evening, when Admual $n John Hay presided The 
programme’ was not quite so long as usual, the Council of the 
Institution having come to the concluston—wisely, we think-— 
thafit would be more desirable to have fewer papers and devote 
nfore time to their resp&ctive consideration As it 1s now settled 
that the Institution 1s always to hold two meetings ın the year, 
there 1s a chance of relief to what was always a congested pro- 
e gramme when the business of the wholé year was crowdgd into 
asingle sessun Where the Simmer meeting 1s to be held this 


a ; 
the provinces will bdectetes R it is@ighe tht the great Ship- 
buil@ing centres of tl Kingdom,gof which-Longon is not one, 
should be visited by the leading,smipbuildmg istithtgn 

The following 1s a hst of the papers read, in fhe order fn whidh 
they were taken —On divisional wateretight bulkheads as 
applied to steamers and sailing-vessels, by®B Martell, Chief 
Surveyor Lloyd’s Register of Shipp ng ,*on“steadying vessels at 
sea, by J I Thornycroft, notes on some recerg experiences 
with HM ships, by W H White, CB, FRS „a ram 
vessel and the importance of rams in war, by Commander E B 
Boyle, R N , whale-back steamers, by # C Goodall, on an 
approximate rule for the veitical position, of the centre of 
buoyancy, by S W F Morush, on balancing marine engines 
and the vibration of vessels, by A F Yarrow, some notes 
on the strength of steamers, by A Denny, on the trans- 
verse stability of ships, and a rapid method of dgeimining 1, 
by W Hok, notes on experiments with infammabje and ex- 
plosive atmospheres of petroleum vapour, by H Heck, on 
the theoretical effect of the race rotation on ‘screw propeller 
efficiency, by R E Froude, performance of three sets of 
engines belonging to the second class cruisers recently added to 
HM Navy, as calculated from the full-power steam trials, by 
Mr J G Luversidge, R N . . 

It 1s evident that the space at om command will not permit 
us to give anythiug approaching a full description of a meetifig 
that occupied five sittings, some of them of over foffr ‘hours’ 
duration, and we will therefore concentrate our attention upon 
those points more especially within our s€ope Mr Martell’s 
paper was one of great value, but it was treated from a purely 
constructive point of view There are, ıt may be remarked in, 
passing, some very nice mathematical and physical considera- 
tions involved ın the study of the theowy of bulkheads This 
was pointed out by Dr Elgar during the discussion, but up ta 
the present we are not aware that the matter has heen ap- 
proached ın a philosophic spirit e Before that can be dong, 
certain exptiimental data enust be obtained, ®and it wyll then 
remain efor thé thathematician to apply the canons of his 
swience to the elucidation of the problems involved © 

Mr Thoinycroft’s paper on the steadying of vessels at sea was 
an account of some investigations ang experiments *carned Sut, 
by one of our mast scientific and cagefulmechanicat engineers 
Mr Thomycroft has a steam-yacht, the Ceczle, of 230 tons 
displacement With this vessel he proceeded to make experi- 
ments with a view to reducing the rélling motion in a sea-way 
The Cecile, ıt should be stated, 1s a bad rollery or,@ rather, a 
difftcult. vessel to preveng from rolling, as she has large meta- 
centric height and a flat floor, in other words, she has consider- 
able stability In this vessel Mr Thornycioft fitted, under 
the cabin floor, a shaft, which was free to turn completely round 
its axis, and to this was keyed a mass of ballast weighing 
8 tons ‘lhe shaft had a crank, which was actuated by an 
hydraulic motor In this way the ballast could be moved ont 
from the centre line of the ship, so as to countgract the rolling 
motion The movemen®of the weight had, naturally to be 
provided for by some aueomatic aiangement, and’this was sup- 
plied by a short-period pendulum placed near the centre of 
gravity of thg ship, and actuating the vejves of the motor So 
far, all is sim@le enough, but here the difficulties commance 
The inertia 8f the heavy mass of ballast will cause some loss of 
time, as only a lupited force gould be used for its control, and 


difficulty He therefore introduced a second pendulum, of 
long period, which tends to move the ballast in an opposite 
edirection to the first pendulum, and this ghables the apparatus 
to discriminate between the angular motion of the water and 
that of the vessel Mr Thornycroft fofnd, however, that the 
long-period pendulum is rather a delicate mstrument, and its 
function can pest be Served by a cataract arranged to always 
slowly return the ballast to the centre @ This device has the 
effect of accelerating the phase of motign, which in some cases 
as requued Unfortunately, at this point Mr hornycroft’s 
description breaks off The mechanism by which the motion 
of the pendulum is made 
the weight w& described by Mr Beauchamp Tower, 
who has seen@it in operati®, as ‘tbe greatest intel- 
lectual treat to all who appreciated the miceties of 
mechanical design ” This intellectual treat was denfed to 
the membeis of the Institution, for the mechantsm was not 
described further than that 1t was an electrical device Those, 





year ig not yet settled, but ıt 1s to be hoped that some place in d however, wło have attemptea to work with pendulums on boad 
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ship’ will be sire ghate Mı Gower aud) not exaggerate the 
ingenuity of its inventor, and we hope ome day to have the 
details m&le*pulflic, nore especially as the Director of Naval 
G@onstruttron—wHo wes another of the favoured few who had 
seen thes appasatuss at work—~stated that he felt sure ıt would 
have a wide application far other purposes than that for which 
it was originally d@vifede As a result, in a heavy sea in the 
Channel, the apparatus recuced a roll of 18° each way to one of 
9° each,way 
Mr W H „White's paper on recent experiences with H M ’s 
ships had of course been looked forward to with considerable 
expectation and interest The Director of Naval Constiuction 
has the art by which he can render interesting almost any sub- 
ject upon which he writes. Probably, however, the paper was 
disappointing toemany engineers, who were misled by the title 
into the belief that the great forced-draught and leaky-tube 
question was gomg tẹ be fought out As a matter of fact, 
Mr White only referred to the boiler problem in order to 
inform his audfence that he was going to say nothing about 
it , and the chief point to which he turned his attention was the 
influence of shallow water upon the trial trip speeds of modern 
vessels In past times when speeds were more moderate, the 
Stokes Bay measured mile did well enough, but now that vessels 
have to be tried to 20 knots and over, the depth of water ıs 
wholly insufficient Most of the measured miles on which shtps 
are tried®have an insufficient depth of water, the notable excep- 
tion, being the Skelmorlie course on the Clyde, which appears to 
be everything that can be desired, the water being both sheltered 
and deep The Humber course is apparently the worst, as it 1s 
shallow ip depth and very much exposed In connection with this 
matter, an amusing incident arose during the discussion on Mg 
White’s paper A pasriotic Scots shipbuilder had been exult- 
ng inthe superiority of tne Scottish mile over all those on the 
English coast. He was followed by a Hull constructor, who ac- 
kpowledged the excellence, of the Skelmorhe trial ground, 
“which,” he satd, "doubtless largely accounted" for the very 
excellent results attamed by Clyde-built vetsdls ” Tg return, 
howevergto Mr White's paper , he gives an instance of two sister 
vessels tried on the Maplm mule at different states of the tide 
Tife variauen in depth of water was 9 feet on 42 feet, and with 
the same power indicted there was a difference of halfa knot 
m speed* The cruiser Zégar, in Stokes Bay, with 12gfathoms of 
water, required 13,260 harse-power to attain 204 knots , whilst 
in water 30 fathoms deep site reached 21 knots with 12,550 horse- 
power §n ramaning from the Nore to Portsmouth, the first-class 
crurser Blenheim made 20 knots with 159750 indicated horse-power 
in water 9 fathoms deep On the same trip, when the vessel got 
into water of 22 to 36 fathoms, the speed rose to 214 knots with 
practically the same horse-power In this instance the estimated 
loss due to the shallower water was 3000 horse-power Other 
examples were given by the author, and by other naval architects 
during the discussion, the most notable perhaps being that 
narrated by Mg Philip Watts, the chief of the Elswick Ship 
Yard, who gave pis expertence with the Italian cruiser Prmonte, 
the results beihg very simular tø thoseeof the Blenkemm It is 
evident that depth of water has a far greater influence on speed 
trials than has hitherto een generally supposed, and it should 
be 1emembered that the smaller vessels, such as@torpedo boats, 
suffer almost as much as the large: ciaft A essel travel- 


~ ng at a given speed has to cagry a wave ofdimensions corre- 
* sponding to the speed, whether he vessel be large or®small, so 


that the size of the vessel dees not affect the depth of water re- 
quired, except in the important detail that a big vessel’s keel ıs 
nearer the bottom thgn that of a small one Vibration wase 
another subject upon which Mr White treated, but this question 
was so much more full® dealt with by Mr Yarrow ın the even- 
ing, that we may pass on to the paper of the latter contributor , 
skipping the three mtervening, which “vere of, less general 
interest . 

Mr Yarrow’s paper,on balancing marine engines and the 
vibration of @essels was eundoubtedly the great feature of the 
meeting, as was his paper last year on the construction of 
marine boilers Unfortunately*it 1s impossible to give a good 
idea of Mi Yauiow’s lectcre—for it was more th®n a paper—with 
out the aid of the views by @hich it was ill@trated These 
were thrown, by means of the lantern and electric light, on alarge 
screen*erected for the parpose As everyone knows who has 
been present un the tial -rip of a torpedo boat, the vibration an 
these little craft is excesste The enormous power exerted oy 
the engines, the rapidity of their reciprocations, amd the slight 
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and elastig nature of the hyll conseructior® all combme to 
render th® dech of a gorpedo-boat, travelling at her best 
speed, a most unpleasant posmeespeneily when the spray 
IS criven in sMeets across the deck, and thë white hot cokes 
are at intervals emitted from the chimney It ıs natural, 
therefore, that the, questien of vibration shoul be attacked, 
and to a great extent solved, by gre of our “two gyeat 
torpedo-hoat builders Mr Yarrow, some time ago, came to 
the conclusion that ıt was he recipsqeating eights of the 
engines that caused vibration There was long a gen€ral belief 
tha: the propeller was the origin of nearly all vibration in screw 
ves-els, and the belief still largely exist®, but those best ac- 
queinted with the subject H&ve for some time known ıt to be 
erroneous If the blades of æ screw be preperly balanced, and 
in other respects if the propeller ıs as well made 4g thg screws 
of torpedo-boats have to be, there will be litle difference in the 
amount of vibration whether the screw be m position or taken 
off, provided the engines are running at the same speed in both 
cases Mr Yarr:w has proved these facts most conclusively 
by an elaborate sertes of trials made with working models 
and also with an actual torpedo-boat The principal model re- 
presented to scale a three crank tri-compound engme This 
was hung in a frame by means of spiral springs The 
weights of their pistons and other moving parts were as 
orcinarily arranged m a torpedo-boat’s engines The model 
was caused to work by means of a thin and flexible steel wire, 
so that no motion other than a rotary movement, could be con- 
veyed ® the apparatus When the model was caused to work, at 
a given speed, the movement was excessive In this way was very 
clearly brought out the fact, already known to engineers, that 
the vibration of a boat 1s at ts maximum when the revolutions 
of -he engine synchronize with the natural period of vibration of 
the boat It will be seen that a boat or ship, like any other 
elastic structure, say a girder or a tuning-fork, will have a period 
of vibration natuial to ıt The reciprocations of the engine 
pistons cause a certain number of impulses to be communicated 
to the hull, and if the number of vibrations and the impulses are 
etae: one a muluple of the other, thensthe vibration will be ex- 
cessive This has been thoroughly proved by experience, and 
it has been the aim of buildeis of high-power vessels of light 
Scantling to fit screws so designed that at maximum speeds the 
vibiations and revolutions of the engine will not synchronize 
In Mr Yarrow's model the elasticity of the hull was repre- 
sented by the stiff spiral springs by which the model engine was 
suspended Having shown’ the way ım which the reciprocating 
weights of the engines acted so detrimentally, Mr arrow next 
proceeded to explain the manner in which he overcame the 
difficulty Attached to the model were weights, which he 
terme bob-weights These were so placed as to balance the 
natural reciprocating parts of the engine They were actuated 
by eccentrics, and could be put m and out of gear as required 
With the bob-weight in operation, the effect was most marked, 
the model being perfectly steady at any rate of movement 
The bob weights have, of course, to be of the proper weight, 
and must be accuratély placed in the longitudinal plane of the 
enzine, otherwise the balance would be destroyed This was 
shown by Mr Varrow*with the model He had first thought 
that a good effect might be obtained by making all three pis- 
toas of equal weight—the low-pressure piston 1s naturally far 
heavier than the others—~but httle benefit vee obtaiged in this 
wfy One of the most inteyesting pams of the lecture was the 
photographic pictures of torpedo boats thrown on the screen 
by the magic lantern These pictures were among the est 
of the kind we have ever seen The boat was moored in 
tha West India Docks so as to get still water, and a calm day 
was chosen ‘The propeller was removed ao that the engines 
ran free The first photograph was taken with the engine 1n tts 
ordinary condition, no bob-weights being qttathed By previous 
experiment the number of revolutions that cauged the most 
vi>ration had been ascertained , we believe 248 per minute was 
the number, and the engines were run at that speed The boat 
was therefore caused to vibrate eacessively, and the effect was 
clearly shown by the waves or ripples thrown off from the side 
Tnese were beautifully marked ın the phosograph, the pattern 
caused by the intervening wave series belħg very curious Mady 
pictures were given illustrating various wave phenomena due to 
different combinations, ope of the most interesting being that in 
wuch gibration was caused by one of Mr Yarrow’s asgistants » 
springing on the stern 240 timefą mmute , an athletic feat of 
no mean order, and one which required considerable training 
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Another series @f photegraphs, taken broadside, very clearly 
showed, by means of the wave’motign, the nodes ®f vibration 
dyg to the period, the ssmeight and the broken water une 
bemg well deffred When the bob-weights ewere attached, 
this phenomenon was naturally mot present, as the vtbration 
was destroyeg Our description has extended so far beyond 
our propér allotment? pf space, that we have not been able 
to describe the ‘‘vibrometer” which Mr Yarrow has devised, 
and dy whith he oftgins automatic records of the vibrations 
of a ve&el This instrument, if not absolutely accurate, has 
On the whole, 
one can hardly doub® after hearing Mr Yarrow’s lecture, that 
he has found a practical solution to the vibration difficulty, 
which threatened tp become one of such serious dimensions, 
net only i orpedo craft but passenger steamers, m these days 
of high speed and steel hulls 
The other papers we must pass, over very briefly Mr 
Denny’s monograph on the strength of steamers consisted 
virtually of a table with some explanatory notes It represented 
a large amount of work, and will prove of great use to naval 
architects Mr Hok’s contribution added another to those 
many ‘‘rapid methods” which from time to time aie brought 
forward, but none of which have, so far as we are aware, yet 
superseded the older methods of calculating stability Mr 
Heck’s paper was a useful contribution, explaining some simple 
methods he had devised for arriving at the state of the atmosphere 
in petroleum steamers 
On Friday the first paper taken was that of Mr Froude, who 
may be safely described as our first living authority on the screw 
propeller in its scientific aspect It will be remembered that the 
autho: has of late read a series of papers on this subject before 
the Institution During the discussion on his contribution of last 
yearM: Thornycroft suggested thatsomeof the conclusionsarrived 
at might be modified by the rotation of the race, and it was in 
order to elucidate this point that the investigation was under- 
taken The present pape: 1s the outcome of this It would 
be useless to attempt to abstract, ever so briefly, a paper on 
so abstruse a subject as this , in fact, up to the present time we 
have not been able to give the day’s preliminary study which 
Mr Froude’s papers require before we can fairly get a grasp of 
their drift We should perhaps have hardly had the courage te 
make this admission had not two such past masters of the subject 
as Mr Thornycroft and Mr Macfarlane Giay confessed that 
they had devoted a day to the study of the paper, and still were 
not m a position to discuss it Whe paper by Mr Liversidge 
was the lax read, and led to a short discussion, in which no 
point of special interest arose 
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FOURTH ANNUAL REPORT OF THE DELE- 
GATES OF THB OXFORD UNIVERSITY 
MUSEUM 


‘THE Delegates of the University Museum have presented 
therr Report to Convocation for the yêar 1891 This Report 
consists of two parts (1) the General Report of the Delegates, 
properly so called , and (2) the Departmental Reports of the 
Professors and Lecturers teaching within the Museum precincts 
The Delegates call attention to the improved accommodation 
provided, or in ggurse of being provided, for the several depart- 
ments of Comparative Agatomy, Zoology, Geology, and in @he 
Pitt-Rivers Museum These new*and improved buildings will 
beefully available before the end of 1892 The result will 
be, m the Comparative Anatomy Department, by altermg the 
old dissecting room, to utilize ıt for convenient and well- 
lighted rooms for Igboratory and museum work The Geological 
Department, which has long been madequately accommodated, 
will be enlarged®by a long working-room and a store room 
above Twe spaciot’s stoie-rooms have hkewise been provided 
for the department of Zoology and the housing of the Hope Col- 
lectiof’ A Curator’s room has also been provided for the Pitt- 
Rivers Collection, and additional facilities for the arrangement 
and storage of specimens 
The dissecting-rogm, lecture-theatre, museum, and assistants’ 
Ad working rooms %equired for the department of Human 
Anatomy are in course of erection They are expected to be 
available for use early in 1893 
Among the Professors’ Reports, fhe Regus Professor of 


Medicfne regrets that the Umiversity authorities have Bot seen 
. t 
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their way to provid 
Laboratory for the uge of his department ~ But under the super- 
vision of Dr Carl Menge, recofimended by Pæf Virchow, a 
small laboratory has been arrafiged ın the limated spacg devotgd 
tothe department of Medicine The apparatus was purchased in 
Berhn, and Dr Menge, freed from duties*gbroad, cofiducted a 
class during the long vacation m thegegqhnaqyue of Bacteriology 
This class was not only attended by several gentlemen who had 
passed the M B examination, but interested many®of the medical 
practitioners m Oxford $ 
Sır H Acland hoped to investigate the cenditidn of the waters è 

m and about the Isis and Cherwell, m connection with the 
larger inquiry as to the bacterial condition of the water supplied 
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even on % mode% scalt,@ Bacteriological * 


to London, but for various reasons this mvestigation 1s for the.w 


present left in abeyance, ë 

The Lmacre Professor of Comparative Amatomy divides his e 
report into two subdivisions (1) the care and development of 
the collections illustrating the comparative angtomy and classi- 
fication of animals placed in the court of the Museum, and (2) 


the admmustration of the laboratories and lecture-room assigned $ 


to his department 

In the first subdivision the Professor 1emarks that the speci- 
mens are rather stored m cases than “‘ exhibited ” By the aid 
of competent assistants, however, he hopes that the more typical 
Specimens may be set out and labelled ın a thoroughly demgn- 
stratrve manner, after that introduced by Prof, Flower, at the 
British Museum A special case, illustrating the chief treasure 
of the Oxford Museum, viz the head ang foot of Ashmole’s 
Dodo, 1s being made ready, and also a series of specimens, casts, 
and drawings, to exhibit the mterest and importance of the six 
fossil jaws of Mammals from the Stonesfield Slate © . 
* « The task of doing justice to the valyable collections belong- 
ing to the University, by adequately exposing, labelling, and 
arranging, some in exhibition cases, and by carefully recordinf 
and storing others, where they shall be readily aecessible for the « 
purposes of the student, is.no ligh? one 
of assistants itewauld take several years, and could never be 
<fimished,’ any more than the books of the Bodleian Library 
could be finally arranged and left so for the admuratiof of future 
generations The Natural History collection of the University 
requires constant care, special curator’, gad congequently a cont 
siderable annual expenditure, just @ the same way as does its 
collection of books, though the former at present does not 
1equire so large a sum for its prope, administration as does the 
latter I have therefore to report that I have not suffigens funds 
at gy disposal for-carry1 
under my gare with efficiéncy, or with reasonable promptitude ” 

The second part of the report shows the number of students 
attending the laboratory and lecture rooms The number 
averages about thirty per term, and m addition to the ordinary 
lectures, informal meetings are held gn which recently published 
memorrs on embryologtcal and morphological subjects are dis- 
cussed Dr Benham, Mr Goodrich, Mr Minchin, and Mr E 
B Poulton and others have assisted the Pfofessor in these 
informal classes A à à 

The Curator of the Pitt-Rivers Museum gives a long catalogue 
of additions to his department, and remarks that the various 
series of mical instiuments have beel so far as possible com- 
pleted, witlglabels, sketches, maps, &c The weaving and Bark- 
cloth series has been re-arranged, and similarly the senes of - 
masks, primitive boat models} gnd the fire-making serigs, whieh - 
is one of the most typical in the coffection 

The Report of the Lecturer on Human Anatomy has refer- 
ence principally to the construction ofsthe new laboratories 
referred to inthe Delegates’ Report Th® Lecturer in the course 
of the summer vacation visited the malical schools of Strass- 
burg, Munich, Freiburg, Vienna, Buda-Pest, and Brussels, in 
order to observe thes most approved methods of teaching and 
museum arr&ngement, and also to mspect the recently built 
anatomical institutes of these various centres of medical educa 
tion, with the view of using the inforrfation so qptained in the 
fitting up of the new Laboratory © 

The remaining reports do nat present any points of special 
interest Theyeimclude reports from the Hope Professor of 
Zoology, the Fgefessor of Expegimental Philosophy, the Wayn- 
flete Professor of Chemistry (who has had ninety-eight individual 
students at work under his direction during the year), end the 
Pyofessors of Geology, Mineralogy, Geometry, Natural Philo- 
sophy, and of the Reader ım Anthropology 


Evgn with a fall staff * 


outthe arrangement of the collections . 
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‘.  SOCSBITES AND ACAREMIES. 
LONDON e 


Royal Sotiety, March 31 ~»‘‘ The Abductor and Adductor 
Bibres Sf the Recurrent Laryngeal Nerve” By J S Risien 
Russell, MB ,M ACP Zommunicated by Prof V Horsley, 
FRS (From the Patkological Laboratory of University 
College, London) * ° © 

The first pgrt of the follcwing research consists 1n the separa- 
tion and isolation of the different bundles of nerve fibres of 


e Which the nerve trupk 1s composed, electrical excitation of each 


separate bundle, and observation of the effects produced on the 
vocal cords by such excitatron 

Exposure of the differnt bundles of nerve fibres, under 
exactly similar circumstances, to the drying influence of the 
external air, witlt observation of tne relative duration of vitality 
possessed by ghe different Lundles, forms the second part of the 
investigatign ° 

Other method! were nex stituted to control the results of 


the foregoing, and the frst of these, constituting the third | 


part of this work, consiste] ın tracing by post-mortem dissec- 
tsons each bundle of nerve fibres separated in the nerve trunk 
to its termination in the mucous membrane or in a muscle of the 
laryn® ° 

The next control methoc consisted ın exposing the muscles of 
tlfe larynx immediately ater death, and direct observation of 
them dufing excitation of the separate bundles of nerve fibres, 
this: being controlled by occasional excitation of individual 
muscles themselves ® This forms the fourth part of the investi- 
gation The fifth or last part of the research served as a third 
control method, and consisted in observations of the muscular 
degenerations which followed division of one or other bundle of 
nerve fibres 18 the nerve trunk, three weeks after such division. 
o The results of these experiments show clearly — 

(1) That the abductor -nd adductor fibres in the recurrent 


-” laryngeal nerve arg collectsdsinto several bundles, the one dis- 


tinct from the oter, and each preseming an indeperfdent course 
dhibarhout the nerve trun< to its termmatiofi fn the muscle or 
muscles which ıt supplies vith motor innervation, a condition df 
things, the possibility of which was suggested by Dr Semon 
amore than fen years agu {om the evidence of pathological facts 
(2) That while in tit*acelt animal simultaneous excitation of 
all the nerve fibres in the recurrent laryngeal nervegresults in 
adduction of the vocal cori on the same side, abduction 1s the 
effect produced in a young aftimal by an{exactly similar procedure 
(3) “Vhat wien the abductor and adductor fibres are exposed to 
the drying influence of the cir under examtly similar curcumstanfes, 
the abductors lose their power of conducting electri@al impulses 
very much more rapidly then the adductors—in other words, they 
are more prone to succumt than are the adductors—a fact which 
has for long been recognized and insisted on by Dr Semon as 
being the case in the huma& subject, and in support of the truth 
of which that observer has adduced so many powerful arguments 
(4) That, eveg in the young dog, the abductor nerve fibres, 
though perserving their vitality much tonger than in the case of 
the adult anufhal, nevertl eles»in the @nd succumb before the 
adductor fibres 
(5) That this death cgmmences at the point of sgction of the 
nerve, and proceeds gradually to its peripheral te@mmnation, and 
does not take place in the whole length of the flerve simul- 


“taneously 


ee e 
(6) TĦat ıt 1s possible to trac. anatomically the abdictor and 
adductor fibres throughoct “the whole length of the recurrent 
laryngeal nerve to their termination 1n the one or other group of 


laryngeal muscles, anti that these fibres appear to bear a fixed®| 


relationship to each other throughout their course, the abductors 
being situated on the ifne~ side of the nerve or that next to the 
trachea, while the adductcrs are on the outer side 

(7) That itis possible to so accurately sêparate these two sets 
of fibres in the nervestruik that excitation of either of them 
evokes contraction of tgeabductor or adductor muscles, as the 
case may be, @ithout evoking any contraction whatever in the 
muscle or muscles of oppcsite function 

(8) That the bundle of nerve fibres concerned with one fanc- 
tion may be divided witheut myury to that cqficerned with the 
opposite function, and tha: sucl division ıs foll#Wed by atrophy 
and degeneration of the mascles related to that function without 
any such changes being dztectable in the muscles related to the 
opposite function +d 

Further, it is clear that the theory advanced by Mackenzie, 


and which has since found favour with many, viz that possibly 4gfrom ıt leading into the right innominate vein. 
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in affectiogs of the nerve is because they are more superficially 
and circumferentially arfangeqd, while the adductor fibres are 
situated deeB in the substance ofthe nerve, 1g shown by tRese 
experiments to be entirely erroneous 

One point which ıs difficult to explain is why there should be 
so marked a difference betWeen the recusrent larfngeal nerve of 
a young and that of an adult dog, as r@gards the respective pre- 
dominance of abductor or adductor representatiog in the trunk 
of the nerve Possibly the reason wh? the abductorginfluence 
1s in the ascendency ın the young dog ıs because the power of 
phenation is still imperfectly developed, gnd with it oth the 
muscle and nerve fibres subgerving this function are also imper- 
fectly developed, while the function of respiration 1s from the 
beginning fully developed, ard with ıt th® muscle and nerve 
fibres connected with that function That the revefe slfould®be 
the case m the adult anımal may well be due to the fact that 
phonation 1s perfectly developed, while respiration has become so 
automatic that very feeble stimuli are necessary to keep ıt going 


“ Interference with Icterus in Occluded Ductus Choledochus ” 
By Vaughan Harley, M D 

This paper is one of considerable biological-pathological 
interest, as ıt gives an experimental explanation of the strange 
discovery made by Kufferath, ın 1880, that by placing a ligature 
on che thoracic-duct, the jaundice-producing effects of an occlu- 
sioa of the common bile-duct could be instantly arrested—which 
fac: Kufferath did not so much as even altempt to explain , and 
no othgr physiologist having either confirmed or negatived the 
sta ement, far less offered any explanation of it, there were 
two problems requiring to be solved when Di Vaughan Harley 
entered upon the investigation — 

(1) Does ligaturing the thoracic duct actually prevent the 
jaundice which otherwise mevitably occurs after occlusion of the 
common bile-duct ? 

(2) If ıt does, how can such a remarkable phenomenon be 
explained ? seemg that the chyle-transmitting thoractc duct 
has no apparent physiological connection with the ductus 
choledochus 

Kufferath only kept the animals he operated upon alive from 
I to 24 hours—a period of time far too short to admit of any 
ym>ortant morphological changes occurring, which could yield 
a clue to the mystery Hence the first thng was to try and 
find a means of keeping the animals experimented upon alive 
for much longer periods of time, after both ducts had been 
ligatured This was successfully done by feeding the dogs on 
fat free, food, contaimng only small proportions of groterds It 
was found that when so fed dogs could not only be kept 
alive for weeks, but even months , and, what was stranger still, 
they even gamed in weight 

The®non-appearance of jaundice after ligature of the bile-duct 
when the chyle-duct was also tied, appeared remarkable from 
the fact that ıt was by all believed fhat both bile pigments and 
bila acids were always absorbed by the blood capillaries from 
the bile ducts, whereas ıt 1s now shown experimentally, in 
this paper by Dr Vaughan Harley, that the blood capillaries 
have absolutely nothing whatever to do in tne matter, and that, 
contrary to what has,been up till now imagined, the pent-up 
bilz 1s solely absorbed from the bile-ducts by lymphatics, and 
carried by them into the general circulation by the circuitous 
route of the thoracic duct 

or Vaughan Harley has further demonstrated expefimentally 
that, if a sufficient length @f time is alloWed to elapse after 
ligaturing the thoracic duct, bile pigment and bile acid again 
appear in the urme just as 1f the thoracic duct had not been 
hgatured at all, and that this arises from the fact that collateral 
lymphatics shoot out from the thoracic duct at a pomt below 
the ligature, and convey its comtents into the right innominate 
ven Hence hesays that the three following aonclusions may be 
drawn from the results obtained from his experimepts — 

(1) That bile existing ım the bile-ducts cangonly reach the 
blood through the intervention of the lymphatics ° 

(2) Seemg that lymphatics surround the liver blood-vessels, 
one 1s forced to believe that bile pigment and bile acid cannot 
pass through the endothelium of the blood capillaries 1m ¢he 
liver, or, perhaps, even throughout @h® body The {ast 
that bile reaches the blood when ıt has escaped into the peri- 
toneal cavity is no argument against this view For in that case 
it reaches the blood throwgh the lymphatics of the diaphragm 


(3) After the left thoracic ductyf the dog has been hgatured ® 


for some tıme, collateral lymphaticstare opened up or developed 
e 
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Physical Soctty, March 25 —Prof S P Thompson, Vice-* 
Present, in the chair ®-A note on the electromogive forces 
of gold and platinum cells was, read@by Prof E F~ Herroun 
Mowern text-boogs put gold fore platinum in Vuita’s electro- 
positive series, and thus one is led to expect a gr€ater evolution 
of heat when gold combines wit (say) chlorine, than® when 
platinum dpeseso This, however, %s notethe case, for Julius 
Themsen gives for thé leat of formation of platamc chloride a 
value considergbly gieater than that for auric chloride Gold 
should*thgrefore be eletro negatife to platinum The few ex- 
perimenters who have tested such ce!ls, arnved at different con- 
clustonsphence the agthor took up the subject, and examined 
experimentally the EM F’s of zinc platinum and zinc-gold 
cells, the metals being immersed $ solutions of their chlorides 
of equal molecular sttength Insttac of platinic chloride a solu- 
trot of sedioeplatinic chloride was employed From Thomsen’s 
thermo-chemical data, the E M F af such a zinc platinum ceil 
should be r 548 volts, whilst experiment gave values between 
1 70 and 1 473, according to the previous history of the cell 
The average EM F was about 1 525 Allowing the cell to 
send a current reduced the E M F considerably, but ıt partly 
recovered on standing Renewing the sodio-platinic chloride 
reproduced the high imtial EM F of 17 volts This high 
value, and the uncertainty of the E M F after sending a current, 
the author beheved due to dissolved oxygen Zinc-gold cells, 
the metals being immersed ın solutions of their chlorides, gave 
more constant results, the maximum being I 855, and the mmi- 
mum I 834 volts, whereas from thermo-chemical data the E M F 
should be 2.044 On replacing a gold plate by a platinuff one, 
the EM F fell to r 782 Other experiments showed that gold 
1s slightly electro-positive to platinum in water or dilute HCI), 
but in aqua regia the positions are reversed Prof Ayrton satd 
the experimental E M F’s were fairly close to the theoretical 
values, and thought the differences might artse from occlusion of 
gases, which, although not taken into account in the thermo- 
chemical experiments, might have considerable effect on the 
electrical values Platinum, especially, had remarkable oc 
cluding properties Mr Ennght: porated out that, 1f any gases 
were disengaged by theereactions in the cells, their thermal 
values must be allowed fo. The Chauman (Dr Thompson) 
beheved that some discrepancy between the calculated and ob- 
served values of the E M F ’s might be due to the calculations® 
only bemg carried to the first degree of approximation The 
complete expression contained, amongst otheis, a term depend- 
ing on the temperature coefficient ofthe cell On the subject of 
variation of the sign of E M.F with he strength of solutions, 
he said he hfd observed similar effects with cyanide sofution 
Dı Herroun, in reply, said care was taken to expel as 
much of the occluded gas as possible before using the 
plates, and no gases were formed in the reactions» To 
D: Thompson he pomted out that Clark’s cell had an E M F 
greater than that calculated drom the-mo-chemical data, hence 
the temperature coefficient ought to be positive, but, as a matter 
of fact, itis negative The discrepancy between the calculated 
EMF and the observed he believed due to inaccurate deter- 
minations of the thermo-chemtcal constants of mercury salts —~ 
A new instrument for showing the effects of persistence of 
vision was exhibited and described py Mr E Stuart Bruce 
The instrument, which the author calls an ‘ aerial graphoscope,” 
consists of a narrow wooden lath mounted ona whirling machine, 
so as to begotated rapidly in its own plane The lath 1s tinted 
gray in the centre, and sh®des off tẹ white at the ends Whéh 
rotated rapidly, 1t presents the appearance of a nearly uniform 
scre&h or disk, owing to persistence of impression Ordinary 





lantern slides were projected on this aérial screen with remark- 
able effect, for the pictures appeared suspended in mid-air The 
author explained thaé the object of darkening the lath near the 
middle was to give a more uniform illamination to the picture 
or disk On covering, up the centre portion of the lath with 
white paper, the middle of a picture projected on it was much 
more sfrongly ilfummated than the edues Mr Blakesley 
pointed out that the effect produced by darkening the centre of 
the lath might be attained by painting white sectors on a black 
lath g-A paper on some electrical instruments was read by 
Mr R W Paul, and the apparatus exhibited He first de- 
seribéd a new form of standard ohm, the distinguishing feature 
of which ts that the wire is wound in one flat spiral, and con- 
tained between two thin brass plates | The whole of the wire 





@s thus practically at the same level m the water-bath, and 
therefore will be more hkglf to be at unifirm temperature | 


same level as the wird, and another thasmqmet®, placed m*the 
watey bath at the sank level, serves to check the uniformity of 
temperature In order that the width of she toll tay not pre- 
vent convection currents m the bath, the screws whichefix the 
two brass plates together have large holes through them D: 

Fleming’s suggestion of forming the uppe» ebonite insulator 
into an otl cup has also been carne eui® A new form of 
Wheatstone bridge was next shown, possessing all the advant- 
ages of the dial pattern combined with great facilities for clean- 
ing There are fom resistances ın each proportional arm, and 
the adjustable arm has four sets of co:ls—urfits, tens, hundreds, 
and thousands—each set consisting of ten equal coils The 
ends of each coil are connected to bra-s sock@ts, fixed, about an 


b 
thermomete: passing fe the Senéral tube has its bulb on the 


inch apart, on the ebonite top Successive coils are put in +@ 


circuit by placing a plug attached to a flexible cord in the 1e- 
quired socket Special contact-bars are piovitied, whereby two 
or more coils of any set of ten may Qe put in “parallel arc; 
so as to get accurate resistances of large carrying capacity 
These bars are also useful for obtaiming high rats between two 
resistances, a point of considerable importance 1n the testing of 
large resistances Amongst the advantages claimed are better 
insulation, avoidance of surface leakage by providing ample 
facilities for cleaning, small block error which gs constant and 
easily measured, and no loose plugs required Each set of ten 
coils may be used as separate cucuits By means of two tra- 
velling terminals the box may also be used as a potentiometer 
reading to I part in 10,000 A reflecting galvanometer with 
several improvements was then exhibited and described The 
coil is supported on an ebonite pillar fixed to a tripod, below 
the centre of which controlling magnets on the Siemens 
pynciple are pivoted The pillar gives good insulatfon from * 
earth, and the adjustment of the control gan be meade without 
setting the needle in vibration The two halves of the coil are 
wound according to Sir W Thomson’s law, and fixed in 
ebonite boxes turned to fit them, They are thus ‘kept perman- 
ently in shap? The ebonig boxes are mterchengeable, so that 
either high- or lewresistance coils can be used im thé same 
stand [he coils hgve separate terminals, and can theyefore be 
used in series or parallel or differentially The mirror is placed 
1n a metal box below the coils When intended fosan astatic 
instrument, magnets are put behind hè ,gmrroi, and the metal * 
box serves ġo damp the vibrations For ballistic work tite mirror 
has no magnets on it, and the damping may be regulated by 
sliding 10 or out a plug which carriesethe window of the mirror 
box Mr Swinburne mqured whether the plangpf wing two 
vertecal magnets to form ag astatic system had been tried, and 
with what sesult He also asked if dial bridges made with 
switches instead of plugs would not be advantageous Dr 
Sumpner said vertical needles had been used at the Central Inst- 
tution, and found satisfactory Mr A P Trotter wished to 
know whether there was any very great advantage m designing 
galvanometers with a mmimum amount of wire A galvano 
meter was often reqmred for many different purposes, and it did 
not follow that one with a mmimum amount of wire was the 
best all-round instrumergé Mr C W S Crawley made 1n- 
quiries as to the magnitude of the block error m the form of 
Wheatstone bridge shown, for he thqught the flexible cords 
would make ‘it considerable In reply to Mr Swinburne, he 
said he had f@und the variations in switch bridges greater than 
in plugs 
Kowe tht the best shape of galvanometer col depeaded on 
whether the mstrument was to be used as an ammeter, or 
voitmeter The shape determined by Sir W Thomson was 
@ voltmeter coil, that for an ammetg® was much shorter 
axtally Mr Paul, in reply, said he used one or other shape of 
coil according to the use for which te galvanometer was 
intended ‘Lhe block error in the Wheatstone bridge was very 
small, and quite negligible for most purpuses When very great 
accuracy was required, the error, beinggconstant, was easily 
measured and allowed for 


e 
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Royal Microscopical Society, M&rch 16 -Dr R Brath- 
waite, President, in the chair —Mr G C Karop exhibited and 
described Messrs *Swift’s new fine adjustment to the substage 
Mr Karop state@fhat in this substage one complete revolution 
was equivalent to a vertical movement o? the q$sth of an inch 
—Mr E M, Nelson gave a résumé of the contents @® two 
papers, the first of which was entuled ‘* Virtual Images and 
Initial Magnifymg Power,’ and the other "On Penetration in 


througout than coils having considerable vertical depth. A eit’ Microscope ”—Dr W H Dallinger said that an important 
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communication Aat bees received from Prif Czapskı, ‘* On the 
Calculable Limit of Microscopic Vision ” Ifs purpose was to ghow 
why it wae tht greatgpumenicAl aperture was of such high value 
w the determmatron gf mirute Structure, and to inquire whether 
—seeing, that g numerical aperture of 1 60 was so utterly un- 
available in the case of Irving objects, or of such as did not 
admit of being pu@ inmtoemedia of sufficiently high refractive 
index—there was any method of making these high numerical 
apertures av@llable for such objects? The author had inquned 
into the value of monochromatic light for such a purpose, and the 


, ° latter part of kis paper was to show that by using the blue rays 


of such light with large apertures ıt was possible to increase the 
aperture so as to ®btain the relatively great advantage which 


œ. would result froma difference between 1 4oand175 Mr E 


Crisp thought ıt ghould be pointed out that the broad fact dealt 


* with in this paper*was one which had long ago been explained 


. 


— 


» 


Dr Dallinget said heghad himself worked it out some time 
ago, obtaming as a result tne difference between 1 40 and I 70 
which came refarkably near to that mentioned in the paper 
Mr Crisp said that the aj erture table which was printed with 
every number of the Journal gave them the difference 1m resolv- 
ing power between white ight and monochromatic blue light 
with objectives gf various pertures —Piof F Jeffrey Bell gave 
an outline of the contents of a paper by Mr H L Brevoort, 
eatitled ‘Observations «n the Brownian Movement,” and 
Pointed out that, whilst the general conclusion arrived at by the 
author was that light had ome mfuence in the matter, he did 
not seem to have teken cny precautions as to temperature, an 
element ‘which was usually considered to be an active agent in 
this phenomenon —A letter from the Hon J G P Verekei was 
* read, replying to some pomts raised during the recent discussion 
of his papere‘‘ On the,Resolution of Podura Scales ”—Dr 
C Mercer read a paper cn photomicrography as illustrated by 
a collection of seventy thrze lantern-shdes Among the slides 


- exhibited wasa group ea threw light on the vexed que-tion 


Of Podura scaleattucture he autgor showed cénelusively that 
the socalled featherlets o2 Podura scales aveeonly infations of 
the membrane A number of slides also proved the value pf 
the microscope as a means of detection in cases of forgery, or 
when altewations were alfeged to have been made in promissory 
notes, the evidence aMgrfgd in one importan{| case bemg very 
clearly demonstrated A further group of slides wag devoted to 
the illustration of the apparatus used in photomicrography 

The President, in proposmg a vote of thanks to Dr Mercer, said 
he r@arded pe exhibition as the finest examples of what could 
be done by means of pho-omicrograghy . 


Entomological Socicty, March 23 —Dr D Sharp, FRS, 
Vice-President, in the chair —The Secretary read a letter from 
the City of London Entamological and Natural History Society 
on the subject of a proposed Catalogue of the Fauna of the 
London District —Mr CC Champion exhibited a number of 
new species of Longicornia from Mexico and Central America, 
recently described by the late Mr H W Bates, in his paper 
entitled ‘f Addigions to me Longicdtnia of Mexico and Central 
America, wifh remarks <n seme prevfously recorded Species,” 
read at the last meeting of the Society —-Mr S Stevens ex- 
hibited three very ram species of Nociuæ, vit Noctua flam- 
metia, Leucana vitelina, and Laphygma exiga, all taken by 
Mr H Rogers at Freshwater, Isle of Wight, in She autumn of 
1891 —Mr F C Adams agam exhibited the specimen of Tele- 
phorus*rusticus, ın which the feft mesothoracic leg consisted of 
three distinct femora, tg, and tarst, originating from a single 
coxa, which he had shown at the meeting on the 24th of Feb- 
ruary last The spegim2n was now reversed, to admit of tise 
better examination of the structural peculiarities of the leg, 
upon which Dr Shap, Mr Champion, and Mr Jacoby made 
some remarks —~-Mr Oszert Salvin, F R S , exhibited a series 
of mounted specimens >f the clasping “organs gn the male of 
several species of sfesperrd@ —Dr Sharp exhibited, for Mr 
F D Godman, F R&, a collection of Orthoptera recently 
made in thë Island of §t Vincent, West Indies, by Mr H H 
Smith, the naturalist sent fto that island by Mr Godman m 
connection with the operatiots of the Committee appointed by 
the Buitish Association and the Royal Socj@ty for the investi- 
gation of the Fauna gnd Fira of the Lesse@Antilles It was 
stateg that the collection bad recently been referred to, and 
reported on by, Herr 2 Brunner von Wattenwyl and Prof 
J Redtenbacher —Mr J. W Tutt exhibited and remarked on 
a series of various forms of Orrhodta vaccinu and O (spadicea) 
hguja —Mr C G Barrett exhibited and made Yemarks on 
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series of specimens—including some wemark&ble varteties—of 
Bombyx Fuercus and Odonestzs potatorra A long discussion 
ensued as te the probable cauŝes® the variation exempliged, 
in which Mr Tutt, Mr E B Poulton, E R$, Mr H Goss, 
Mr Jacoby, Mr Salvin, F RS , Mr *Bethune-Baker, Dr Sharp, 
and Mr Distant toak parte-Mr G A J, Rothney sent for exhi- 
bition a number of specimens of Cagiponotus compressts, C 
micans, Cicophila smaragdina, Sima rufo-nigra, Solenopsis gemi- 
nata var mata, and other®*species efe Ants, from Calcutta 
He also communicated a short paper on the subyec® entitled. 
Eo on certain species of Calcutta érts and ther habits 
of hfe. 
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Academy of Sciences,* April 4—M d'Abbadie im, the 
chair —Notice of the works of the late M de Cahgmy, By M° J 
Boussinesq —On certain systems of equations with partial differ- 
entials, by M Emule Pecard Delivery from circular orifices, 
and reappearance between their different superficial elements, 
by M J Boussinesq.—On the native iron of Cañon Diablo, 
Arizona, by M Mallard The author has examined some speci- 
mens of native iron found in Arizona, the origin of which 1s 
doubtful The iron contains only 3 percent of mickel, and when 
polished shows cavittes filled with a black substance supposed to 
be iron carbide In this comparatively soft substance a diamond, 
o 5mm m diameter, was found by Prof Koenig ın 1890 The 
iron appears to be of meteoric origin, judging from its appear- 
ance Mr Foote has pointed out that the existence of a singular 
elevation, called Crater Mountain, nea: the place where large 
fragments of the material were found, may have something to do 
with therr occurrence, but he has been unable to find any volcanic 
rocks ın the neighbourhood So the question of origin remains 
sub judice, and a critical examination of the region will have to 
be made before it can be settled —On the spark spectra of gal- 
hum, by M Lecoq de Boisbaudran The spectrum given when 
sparks from a large induction coil play upon the sui face of galhum 
chloride consists of two characteristic violet hnes, and a wide, 
nebulous band m the green If the same coil ıs used with a 
condenser and metallic gallium, a much more complex spectrum 
| as obtained, and one from which the band in the green (wave- 
,length = 502 33) is absent The two lines in the violet (wave- 

lengths 417 04 and 403 19) are bright under both conditions of 
sparking Substituting a small coil for the large one, M Lecoq 
de Boisbaudran found that, besides the two violet lines, two 
others, at the approximate wave-lengths 641 24 and 639 23, 
were geen when no condenser was employed Op introducing 
the condenser, the latter lme suffers a considerable diminution 
in intensity Another lme occurs at A 632 67, and a nebulous 
lne about A 535 51 The wave lengths and characters of all 
the I®es observed under the three conditions are stated m detail 
—On a method for the determination of the mechanical ele- 
ments of helical propellers, by M S Drzewiecki —Observa- 
tions of Swift’s comet (z 1892), made at the Paris Observatory 
with the West Tower equatorial, by M G Bigourdan Obser- 
vations for position were made on March 29, 30, 31, and April 
I, 2, 3, 4 —The two asteroids discovered respectively by Wolf 
on March 28, and Charlos on April I, were observed 
for position by Mdlle Klumpke, at the Paris Observa- 
tory, on March 3r and April r and 2—Obseivations of 
Swift’s comet (1892, March 6), made at Lyons Observatory, 
M G Le Cadet Position observatiohs wewe made on 
farch 31 and April 1 Ow the indfces of refraction of saline 
solutions, by M Paul Bary —New unipolar conductivity of 
gases, by M Edouard Branly —On the attraction befween 
two disks separated by a dielectric, by M Julien Lefèvre The 
author has measured the attraction between two electrified disks 
separated by a dielectric not yi intimate c@ntact with them, and 
finds ıt to be represented by the following fgrmula — 


FL ( e+ oF è 
F e PE . 
z +e 
where F’ equals the attraction stress between the plates at the 
distance ¢ + e'm air, F the attraction at the same digtance 
when a lamina whose dielectric constgnt ıs 4, thickness e, gnd 
having parallel faces, ıs placed between the plates, e' th@refore 
represents the sum of the thickness of air between the lamina 
and the electrified disks —On the production, ın the dry way, 
of seme anhydrous crystallized sulphates, by M Pe Klobbe 
(See Notes)— On a mitroketone derived from campho- 





3p | sulphophenol, by M P Cazeneuve.—On the composition 
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of pmnaglobme,§a new globulin, by M A B Gnffths— 
On the existence of pafallel sewes in the biologicgl cycle of 
Pemphigiens, by M Horvath —The Mistory of the Garcinia of 
theesub-group Agediopszs, BYM J Vesque —Regearches on the 
variations in the transpiration of flowers during’ their dgvelop- 
ment, by M G Curtel —©n some diseases of mushrooms, by 
M = Juhen.Costantin -On the 78% distribution, and direction 
of ecean currents uf Brance dunng the Upper Cretaceous 
period, by M gMunier-Chalmas —The tubercular vaccination of 
tife dég,gby MM J Hericourt afid Ch Richet The authors’ 
experiments mdicate that, by the moculation of tuberculosis 
aviat é,clogs can be gaccinated agamst human tuberculosis — 
On a new pathogenic diplobacterta obtamed from the blood and 
urine of influenza patients, by MM Teissier, Roux, and Pittion 
—Measures of the variations m*the lengths of the Dauphiny 
gl@ciersp by rince Roland Bonaparte Of the sixteen glaciers 
whose movements were studied ın 1890, sıx were found to be 
advancing, eight retreating, and twoestationary In 1891 the 
results obtained indicated that six glaciers were advancing, 
five retreating, and five stationary The amounts of movement 
measured are given in the paper 
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Physiological Society, March 4 —Prof Munk, President, 
jn the chair —Prof Zuntz spoke on Dr Werigo’s experiments 
respecting the influence of oxygen on the elimination of carbon 
dioxide by the lungs When an animal breathed pure oxygen 
into one lung and simultaneously pure hydrogen into the other, 
Werigo found more carbon dioxide in the alveolar an %f the 
oxygen-lung than ın that of the hydrogen-lung, and hence con- 
cluded that oxygen furthers the escape of this gas Prof Zuntz, 
however, pointed out that the diffusion of carbon dioxide from 
the alveolar air into the contents of the cannula used for the 
mtroduction of the gases must be greater on the side supphed 
with hydrogen than on the other, and that hence less carbon 
‘dioxide must naturally be found m the alveolar air of the former 
than of thelatter The really important question whether the 
absorption of oxygen leads to an increased elimination of carbon 
dioxide has therefore not yet been answered Wengo’s experi- 
ments should be repeated, using oxygen and nitrogen 

Meteorological Society, March 8 —Prof Schwalbe, Presi- 
dent, ın the chair —Dr Lachmann gave an account of a research 
on the extremes of temperature m Europe He first assured 
himself of the trustworthiness of the readmgs of his maximum 
and minimum thermometers He then determined for stations 
which afford prolonged series of data how many years must be 
taken into a@count in order to arrive at a trustworthy meat, and 
found that m the case, eg, of Brussels, ten years suffice for 
the determination of its maximum temperature, whereas some 
forty years must be taken mto account when determiniag its 
minimum temperature After comparing the extremes of 
temperature with the periodic observations, he discussed the 
maximal and minimal temperatures met with ın Europe, and 
gave an account ot their geographical distribution When those 
places with equal maxima are joined by lines, curves are obtained 
which on the whole resemble the July isothérmals, and are the 
same as the latter if 12° be added to them The curves of 
equal mean minimal temperatures correspénd to the 1sothermals 
for January after subtracting 10°-11° Dr Knorre read a letter 
containing an account of a thunderstorm on January 31, near 
Juterbock, accompanied by hail and light phenomena, which 
must undoubtedly beregarded as a case of St Elmo’s fire —Prof 
Sporer exhibited photographs of the recent large sun-spot 
group which he observed between February 9 and 16 and 





which were most probably connected with the magnetic storm 
of the 13th and rath of that month 

Physical Society, March 11 —,Prof Kundt, President, in the 
char —Dr Stapf spoke on the increase ın density of the 
interior of the earth, and deduced a mathematical formula for 
its determmation—Dr Arons described experiments on the 
electricg! polarization at the two sides of a metallic plate 
immersed in an electrolyte at right angles to the currrent 
A platinum plate o 1 mm thick gave not only an evolution of gas 
but qn increase of resistance, results which were entirely absent 
when a gold-beater’s fly was employed, as also with a film of 
silve® Pores in the metallic films were not the cause of the 


a 2bsence of polarization, since it appeared even when asmall hole 


was bored in the above mentioned platigum plate When four 
egold-begter’s films were superpgsed, they led to a slight inerease 
of resistance and feeble polawzation-—Dr Rubens stated that 
he had extended his observations on the dispersion of the ultra- 
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curves for the index of refraction do fot correspond with 
Larfley’s surmises “As far as vel 5 3 p the,cerges of the two 
observers coincide, but the recwlnear cofrse,which the curve 
assumes at wl 5 0, 1s not persistent With light of greater 
wave-length , 1t tends to rise slightly from tifg lfe of Abscissce 
Hence Langley’s iterpolations for yery long waves are 
maccutate 
AMSTERDAM . 


Royal Academy of Sciences, February 27 —Piof van 
de Sande Bakhuyzen in the chair —Di 
some results he had obtained on the karyokinesis of Spirogyra 
By embedding the threads ın collodion and Parafin, and cuttmg 


them into series of sections with the microtome, he has observed + @ 


a special organization m nucleolus and karyoplasma, leading to 
the formation of the chromatic segments , he*has been able to 
establish with certainty the existence gf the ph@nomenon of 
heteropoly in Spirogyra, and lastly, he has seen that Tangl’s 
and Strasburger’s Ver bendungschlauch betwee? the daughter- 
nucle: appears at an earlier stage ın the form of some vacuoles, 
of which a single one finally prevails —Mr van der Waals 
treated of the phenomenon of incomplete mixture of two liquids, 
m those cases in which the mixture ıs complete at a hygher 
temperature, and gave a formula founded on his ‘‘ theory of a 
mixture of two substances,” by which the volumes of a given 
weight of dissolved matter may be calculated in the same way 
as the volumes of liquid and vapour of a single substance —Mr 
van Bemmelen treated of the difference ofgcolloid oxides and 
crystalline hydrates, especially in reference to the oxide of iron 
He demonstrated that only Brunck and Graebe have observed 
the crystalline hydrate of a definite composition The “ubstance * 
prepared by Rousseau is not a crystallineghydrate, but ferrite of 
potassium, transformed by the action of water mto amorphous 
hydratic oxide (of indefinite composition), and only pseudo crys- 
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Moll communicated ° 


‘ 
red rays from w1 fs 7 to wl °8 u ° Hegfound that, the e 


. 


talline, as ıt has preserved externally the crystalline form of the *. 


fernte —-Mr, Fianchimont ghowed a sample*of ethylaldoxime 
(acetaldoxime), agbgautiful crystallized body, melting at 48° C 
The ethyfaldoxime, discovered in 1882 by V Meyer, gvas de- 
scribed by him and by Petraezek as a fluid, boiling at 114°-115° 
C  Thecrystallized ethylaldoxime has 
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° * e THE*VYAHGAN 
Mishon Strenfijique de Cap Horn Tome VII “ Anthro- 


pologe, Ethaographie” ParP Hyades et J Denker 
(Paris, Gauthier-Villars et Fils, 1891 ) 

HIS volume contains the record of an important part 

of the werk done by a French scientific Expedition 

which spent a year at Tierra del Fuego The Expedi- 

„tion was organized in June 1882 by a Commission 

appointed by the Academy of Sciences, and in Nov- 


; ember 1883, đfter its return to France, ıt presented to the 


Academy its preliminary reports Since the latter date, 
its results have been embodied ın a series of volumes, 
prepared under the control of the Commission, and pub- 
lished under the auspices of the Ministries of Marine and 
Public Instruction The first volume contamns a history 
of the voyage, by the late L F Martial, the Commander 
«of the Romazche, mn which the Expedition saled The 
* secofid volume, by L Lephay, is devoted to meteorology , 
the third, by F 2 Le Cannellier, to terrestrial magnetism , 
the fourth, by P Hyades, to geology , the fifth, by Harot, 
Petit, Bescherelle, Massalongo, and Franchet, to botany 
It was originally mtended that zoology should alse be 
dealt with in a sıfgle volume , but the material obtained 


* © by the Expedition was so rich and of so much scientific 


. importande that threesvolumes were found to be neces- 
sary The*present volume, nominally the seventh, 1s 
really the ninth, and completes the senes Although, Dr 
Deniker 1s associated with Dr Hyades as one of the 


oom *author? of this work, he did not accompany the Exped; 


tion, He has remee ed, however, important service im 
the working-up of the anthropological and etfnographical 
data brought back frem Cape Horn 

‘The beek ıs one in which serious students of anthropo- 
logy will find much to interes? them It offers & great 
mass of original observations, made, as Dr Hyades 
explains, without any preconceived idea, and they are 
not only arianged methodically, but set forth in a style of 
admirable simplicity and clearness The volume is also 
enriched with numerous plates, some of which are finely- 
executed hebogravures, * 

The Fuegians are divitied int® three groups—the Ona, 
the Alakalouf, ang the Yahgan The Ona inhabit the 
great island of Tierra del F uego from the*southern coast 


of the Strait of Magellan to near the norfhern shore of 


Beagle Channel They é@re probabiy a branch of the 
Patagonians, and the Expedition had no opportunity of 
seemg anyofthem The islands and a part of the main- 
land to the west ef the Ona are inhabited by the Alakal8uf, 
to the south of wyomarethe Yahgan These two peoples 
speak different languages, but seem to have essentially 
the same racial characteristics * It was among the 
Yahgan that Dr°Hyades carried on his studies, and to 
them the volume 4lmost wholly relates 

The Expedition biought back the body of a Yahgan 
who died while the Romanche was at Orange Bay, and 
who during his lifetrme,had been saected to various 
careful measurem€nts They also brought the skeleton 
of %&% woman and tne skeletons of five children , three 
skulls (two of men one of a woman), two mcomplete 
skeletons, and varrous detached bones These remains 
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are made the subject of a thqroughe anatomical study 
which@s the more vglua8le because the results at which 
the authors have arrived r@@ompared with those reached 
DY, previous investigators There is also an elaborate 
chapter on morphological characters, settyng forth various 
classes of facts noted in the cougs® of accurate okserva- 
tion of the physical quahties of livingypersons The 
Yahgan are mesocephalic, the mèg having a tendency to 
3e dolichocephalic, the women to be brachycephalt 
Most of the South American ab8rigines are decidedly 
arachycephalic, but here and there tribes are found 
whose skulls resemble those of the Yahgan This is 
especially true of the Botocudos, who ar also like the 
Yahgan in being rather below the average height of other 
natives, and in the form of the face, the nose,:and the 
mouth Various ancient skulls which have been found at 
Lagoa Santa in Brazil, at Pontimelo in the Argentine 
Republic, and elsewhere, have the same general struc- 
ture as those of the Botocudos and the Yahgan The 
authors therefore conclude that these and some other 
tribes are more or less pure remnants of a race which at 
ong time occupied the greater part of South America, 
and were displaced by brachycephalic peoples, with 
whom the survivors to some extent mingled Of these 
brachycephalic peoples, the Patagonians alone are very 
tall, the rest being of moderate height All, however, 
whether tall or short, are of a different physical type from 
the Yahgan 

The Yahgan live chiefly on fish and mollusks They 
also eat any kind of bird they gan catch, and are fond of 
the flesh of the whale, the seal, and the otter When 
pressed with hunger, they will eat the fox, but never dogs 
or 1ats, the latter being held in abhorrence Fishing is, 
left entirely tothe women, while the menhunt They have 
splendid powers of digestion, and assimilate their food so * 
readily that they sometimes become fat ın the course of a 
single day Their huts are made of branches or of the 
trunks of trees, the interstices being imperfectly filled up 
with moss or bark, with fragments of canoes or with 
sealskin These slight dwellings are put together in a 
few hours, and as they admit the wind freely, the air m 
them ıs generally fresh In the centre is a fire, around 
which the inmates sleep at might, and at other times, 
when they have nothing else to do, sit talking and laugh- ® 
ing The Yahgen lose early the attributes of youth, but 
often retain their vigom to a great age They are very 
courageous, and enjoy games which test their physical 
strength, ; on ~ . 

Among the women intimate friendships are not un- 
common, but men generally form attachments*to one 
another only if they have been brought up together, 
Children are tenderly cared for by gheir parents, who in 
return are treated by thêm with affection and deference 
Some men have two or more wives, but monogamy is the 
rule The girls do not choose their own husbands , they 
must take those whom their parents provide For them 
Before marriage they are allowed great liberty, but when 
they become wives they have less freedom, the husbands 
being extremely jealous, and bem supported by public 
opinion in punishing severely any departure from con- 
jugal duty This gccount differs from that of some other 
ob%ervers, but Dr, Hyadeses confident that his etatemefits 
on the subject are strictly a¢curate Both girls and mar- 
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ried women are Semarkable fpr the modesty of their 
demeanour, and expect to be ye trgated*respectfully 

Wen the Yahgan approach a strange vesgel in their 
canoes, they might be taken for abject beggars, buteon 
shore visitors obtain a, different inepression There the 
natives display perfett*:ndependence, and they readily 
stake offgnce ateanything, which they interpret as a shght 
They are fir from having a community of goods, every 

an claiming as his qn that which he himself has found 
or made, but they are of a gegerous disposition, and 
like to share their plgasures with others That they have 
a semse gf right and wrong Dr Hyades does not doubt, 
but their moral distinctions are not always very sharply 
drawn They are accomplished hats, and the only dıs- 
advantage of a lie seems to them to be that the truth 1s 
sometimes apt to be found out A man convicted of theft, 
however, will show that he is ashamed of his deed, and 
murder is punished with death The Yahgan have often 
been accused of canmibalism, but Dr Hyades agrees with 
Mr Bridges, who knows them thoroughly, in regarding 
this charge as utterly without foundation 

They can occupy themselves continuously for a @on- 
siderable time with any employment to which they are 
accustomed, such as the making of a harpoon , but it is 
hard for them to devote attention to anything with which 
they are not familia1 When questioned on any subject, 
they soon become confused, and give answers at random 
They do not divide time or count beyond three, and have 
remarkably short memories But they are good observers 
of the signs of the weather, of plants, and of animals , and 
they have an extraordinary power of mimicking attitudes, 
gestures, and cries, although they have no such faculty of 
imitation as leads to the production of new instruments, 
utensils, or other useful objects They are wholly unable 
to make anything, however simple, after a given model 
They often have dreams, but do not generally appease to 
attach to them any significance They have neither 
poetry, nor history, nor traditions, and Dr Hyades 
asserts that the members of the Expedition never Saw 
among them the faintest trace of religious ideas or sen- 
timents Those of them who are directly under the 
influence of Enghsh missionaries have learned to live 
regular lives, but have lost many aptitudes possessed by 
the savage Yahgan, and they easily fall victims to 
various forms of disease which have been imported 
with civilization 

The language of the Yahgan is dealt with ın a long 
and most mstructivg chapter, ang interesting details are 
given as to the occupations of the people, their domestic 
customs, and many other subjects Of the plates, to 


«which we have already referred, we need only say that 


they alone would wave sufficed to make the work an 
invaluable contribytion to ethnographical and anthropo- 
logical science, - 

@ 


QUANTITATIVE ANALYSIS 
Quantitative Chemical Analysis By Frank Clowes, 
Q Sc Lond, ande Bernard Coleman 
(Lohdon J and A Churchill, 1891 } 


z l ‘HIS book embodies the materia] usually included in 
a eomplete course of,elementary instructiom in 
auantitative analysis It*is divided into five parts 
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Part [ treats of the foalance, she degermpihation of phy- 


sical gonstants, the purification, of substances, and pre- 
liminary analytical processes generally The mêre 1m- 
portant simple gravimetric estimation? are grouped in 
Part II , and are followed, in Part II , byedescriptions of 
the methods and the more commor. deterfhinatiohs com- 
prised under volumetric analysis In Part IV awe classed 
more complex exercises, involving both gravimetric’ and 
volumetric processes Here are to be folind analyses of 
ores, technical products, fuel, articles of fpod and drink, 
including complete analyses of milk, butter, sugar, and. 
partial analyses of wine, beer, and tea The valuations 
of tannins and soaps are next given, and the Part con-, 
cludes with a section on the typical methods ofeorganic 
analysis Part V ıs devoted to a description of the 
ordinary methods of technical gas analysis 

The above brief summary of contents will show that 
the aim of the volume 1s eminently practical , and with 
regard to the purely chemical sections little but praise 
can be expressed, both at the general and detailed treat-* 
ment of the subject All the more important estim&tions ` 
have been included, and the practical] pomts to be 
observed ın accurate work are clearly stated’ A 
noteworthy feature, and one especially helpful to the 
student, ıs the brief statement of the principle of each 
estimation, in a sentence or two, before the detailed 
process ıs descnbed The accounts of foa] and gas 
analysis are bgth useful and interesting, and are seldom + 
met with in Mmanpajs of thìs kind . 

There ĉan be no doubt but the book will be a sẹvice- 
able guide to the student, and aid to the teacher 


One or two minor points, however, seeme worthy of =e 


criticism = It 1s Stated in the prerace that, m order to 
economize Space, “ unnecessary theoretical matter” has 
been omitted, and apparently this *dea has been carged 
too far For example, ıt 1s but just to tell Me student 
why in estynating sulphur as banum sulphate, nitric 
acid 1s first expelled Knowledge of a similar kind, more 
especially m the physical portions of the book, 1s occa- 
sionally left out, and descriptions age thus 1endered more 
or less empirical 

If it 1s considered necessary to gwe methads for deter- 
mining specific gravities boiling-points, &e, yn a work 
of this kind, the accounts S should*be modern, and the accu- 
racy amed at should be comparable,with that attamed 
in the chemical sections Absolute specific gravity—@er 


shortly, specific giavity—as used in the book, with no-~ ; 


temperatuses of Comparison® sttached, is now generally 
taken to be the weight of unit volame , such a definition 
is not hinted at, and none of the methods given serve 
to obtain the absolute specific grafity The tme- 
honoured but obsolete pyknometer, elosed by a per- 
forated stopper, still, finds a place, and the original 
Sprengel pyknometer 1s figured, although 1t might 
well be replaced by Perkin’s more® generally useful 
modification ° 

Wita regard to the estimafions ef bothkng-point, it 
should have been clearly stated that to take the baro- 
metric pressure y&s a necessawy part of any trustworthy 
determination In correcting for the “exposed colump of 
the thermometer, one of the more recent coefficients 


, might have been given in place of the oldest and least 


satisfactory e What 1s supposed to be the mean tem- 
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~= the wants of thesmJgnt 


m= mathematical worksand those which involve high mathe- 


@ peciadly ın cotnegtion vitl? the suspension of the tube in 


* practical enough, but „tıs hardly scientific 


e for calculating results, &c , 1s added, and a list of works 


-only gwo were noticed On p 227, cadmium sulphate 
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erroneously stated to 


perature of thee coBlec cSlumn 1s 
fittle more detfil, es- 


be the femporatyre of tee ar A 


Chapman fonee’s boring-pomt apparatus, would have 
been adyisable’. és 

Bunsen’s method of calibiating a eudiometer 1s given, 
but none Sf the methods for utihzing the results to obtain 
the volume at any point 1s mentioned 

The indiscriminate use of both English and French 
units throughotit the book does not seem to have any 
‘advantage , indeed, to give the dimensions of a tube as 
“1 millmetr®,in bore 8 inches ın length,” may be 


The ‘meammg of expressions such as “water 
drawn back by the partial vacuum,” “liquid” of 
a given “ gravity,” “ammonia condensed in hydrochloric 
acid,” “the tension cf aqueous vapour,” might be con- 
veyed in language free from objection 

The book is almost free from typographical errors , 


1s prmted for cadm.um sulphide, and the letter (a) 
should be repla¢ed by (0) at the foot of p 349 | 
The table of contents, referring to page and para- 
grapl®, and the index aie particularly complete A useful 
appendixe giving wesults of typical analysis, constants 


of refe.enge 1s given 11 the introductions to the different 
parts The selative ipo tang. of different estimations is 
indicated by difference in the type, ahd crossereferences 
are frequently introduced These peints alone go a Pong 
eway togndicate the pains taken by the authors to meet 

JwR* 
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Elementary Mathematical AStronomy By C Wc 
Barlow and G H. 3ryan “ University Correspondence 
College Tutorial Series” (London W B Clive and 
Co, 1892) 7 

HE task of writing a book on astronomy which shall 
enable a begmner to grasp all the fundamental 
principlesatid methods ,without, entering into elaborate 
details of mathematics 1s by no means a hight one What 
the authors have gone, and we may say very successfully 
foo, has been to strike a mean between tifenumerous non- 





mats, using just enough’ to enable the réader, if he? 
wishes, to proceed to the more advanced treatises 

To simphfy gnatters further, all investigations which | 
requne a knowl€dge of the elements of dynamics have 
been collated tether at the end under the title of. 
dynamical astronomy, thus separating them from those ! 
of descriptive agtronomy, which only néeds elementary | 
geometry, trigonometry, and algebra Some of the chief | 
properti@s of the q&lipse which are of astronomical ım- 
portance are conta nedgin the appendix, while for the 
properties of the sphere an introductosy chapter has been 
inserted A e *e 

Jhs summary will give an idea of the range over 
which the student will have to extend his mathematical 
abilities, and after -ll it is by no means an extensive one, 
conside1ing the groind which this work cdvers 
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In the chapter on ghe ®bservatory avery good account 
1s given Qf the transit cirolegand its accompanying egrors , 
but of courte, without spherical trigonorfetry, many points 
of great importance with regard to the 1eduction of ob- 
servations have*had tô be omittede, The “chapters on the 
earth, sun’s apparent motion and time, all contain lucid 
and concise explanatiorts, whiche ere well ilysteatedl by? 
figures showing the great circles involved Many ly 
teresting problems are worked out @n the chapters on the 
moon and eclipses, whife that on the planets contains a 
good account of the stationary poufts in their apparent 
motion e. . ° 

“The Distances of the Sun and Stars” 1s the title of the 
chapter that concludes the non-dynamuical section, and in 
it the inteesting problems on finding the parallax of the 
sun are discussed, together with the various results that 
ensue from the aberration of light 

Coming now to the second part of the book, the 1ota- 
tion of the earth and the resulting consequences are fist 
dealt with, in which the proofs of the former are clearly 
described , while many problems relating to pendulum 
oscillations, variation of gravity at different places, &c, 
are fully expounded The following two and concluding 
chapters are devoted wholly to the laws of universal 
gravitation, and to the multiple applications to which 
they are subjected These chapters are perhaps the 
best ın the volume, and contain, of course, some most 
important problems, such as the determination of the 
density of the earth, precession, tides, &c 

The examples and examinatton-papers, which are by 
no means few in number, will be found to be both ori- 
ginal and well selected, and this ıs really important, for 
a sound knowledge of this subject can be obtained only* 
by the continual practice of working them out 

In conclusion, we may state that altogether the work 
1s 8ne that is sure to find favour with stu@ents of astro- 
nomy, and will be found useful to those for whom ıt is 
especially intended This is by no means the first 
i that we have 1eceived which 1s published in this 
Tutorial Series, and the present work is a good example 
of the excellent text-books of which ıt 1s composed 
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Practical Frut Culture By J Cheal, FRHS, 
Member of Frut Committee, Royal Horticultural , 
Society, &c Illustrated. (London Gee@rge Bell and 
Sons, 1892 ) . ° 

WITHIN the last few years farmeis and othefs have 

often been advised to take to the cultivation of fruit, and 

there can be httle doubt that much of the profit con? 
nected with fruit-growing-—now absorbed by foreign 
traders—might, under certain condigions, be kept in the 
hands of our own people The most important of these 
conditions 1s that persons who think of devoting attention 
to fruit culture shall obtain sound information*about the 
work they propose to undettake, and that at all the later 
stages of their enterprise they shall act under the guidance 
of trustwoithy authorities. In the present httle Yolume, 
which forms one of Bell’s “ Agric@ltural Series,” Me Sheal 
has brought together, and carefully arranged, a great 
many facts which cannot fail to be of service to infelligent 
fryit-growers He begins with a chapter on ghe general 
prospects of culture for Baofit Then come chapters on 
the selection of soil and situation, the preparation of the 
° 
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epalevelopment of what ought to become a more and more 
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ground, what to plant, planting’ pruwing, cost and@returns EeyP ly. The ramfall wes violent, as the sidef of narrow ridges 
per acie, the renovating of ekibrchards, gathermg, pack- | of rock, which cannot have colle@ed much, aseeggogyed into 


ing and distributing, storing and preserving, grafting, 
budding, and stocks These chapters form the first hart 
of the book fhe segond part c8nsist» of counsels on 
various subjects to priv&te growers, and in the third the 
«author deals with insect pests and disease The work 
is essentially practic#ly and will tend to stimulate the 


important British industry 


e 
Blowpipe Analysis By J] Landauer Authorized English 
Eglitiop By James Taylor Second Edition (London. 
Macmillan and Co, 1892) 


DR LANDAUER’s work presents sœ much sound know- 
ledge in so compact a form that the fact of the English 
version of it having reached a second edition 1s ın no way 
surprising The text, we are informed in the preface, has 
been completely revised, and new methods of approved 
value have been incorporated The author and the 
translator call especial attention to the fact that some 
additional details of manipulation will be found of value 
by readers who are working up the subject without a 


teacher 
° 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by kis correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thes or any other part of NATURE. 
No notice ts taken of anonymous communications | 


Prehistory of Egypt, 


THE evidences of denudation are so striking in the ravines of 
the Egyptian deserts, that I make the followmg notes, hoping 
* that some trained geologist will be induced to do more for the 
subject The successive periods which I have noted are as 
° follow — 

(1) Rainfall, before much excavatién of the Nile bed, pro- 
ducing an enoffnous river with rolled gravels and blocks uf to 
3 feet long It 1s unlikely that this was merely a beach, as the 
gravels extend for many miles north and south , nor would it be 
estuarine, as the flow must have been rapid The only partg of 
these beds that I have seen are on the tops of the hills dividing 
the Nile from the Fayum, whiah are entirely composed of these 
gravels The great mass of these beds has been denuded away 
by the later Nile and rainfall, leaving these 11dges 200-300 feet 
above the present Nile 

(2) Rainfall and elevation All over the Uesert plateau of 
limestone, the strata of which are usually horizontal, there are 
sharp depressions and faults These are usually of small area, 
a quarter to half a mule across, with a drop of over 200 feet 
The strata are at the same level, and horizontal, on the opposite 
sides of thesg depressions, but are steeply curved and faulted 
down into the hollows, Theonly cauge seems to be the fallinge| 
in of 2mmense caverns 1n the I:mestone, for there is no trace of 
thrust r upward folding anywhere Such caverns must have 
been produced by great rainfall, and high elevation to allow of 

*the water draming off at so low a level, below that of the 
present Nile e 

(3) Disturbances It 1s impossible to suppose that the great 
gravel beds of the Nfe in period (1) were deposited along the 
steep edge of » basin 400-500 feet deeper, hence the deep 
Fayum basin must Bave been depressed (as ıt can scarcely have 
been eroded) subsequently to the period (1), and probably during 
the same disturbances which shook down the strata into the 
caverns of (2) 

p Great rainfall ang elevation continued, durmg which the 
pre 


nteNile bed has beerMeroded, and the ravines graved out m 
its sides, reaching back for many mules through solid rock. This 
“was subsequent to (3), as the ravines were partly determined by 
the subsidences, and have cut through thefa ‘This was a long 
period to allow of 200-300 feet ofrock to be cut out of the Mile 
bed Thg elevation was probably the same as ın (3), as the 
rock bed of the Nile is at a great depth under deposits in Lower 
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ediscovery of a species of the Mauritian’ 


deep flutings all along, and the waterfalls from, basins of only a 
one or two square miles, are wide and steepfy cut. 

(5) Rainfall, and depression forming an*gstdary Up to 
about 300 feet above the present Nilg, gergains of, perfectly 
horizontal beds of déévzs may be found clinging to the sides of 
the ravines, which must be subaqueous deposits @n front of 
each of the ravines are foot-hills of débris, evidently washed out 
of the ravines, and deposited ın an estuary ‘bhere cannot have 
been much current ın the main valley, as these foot-hills extend 
sometimes two miles outward , yet there was «ome current, as 
they are always on the lower side This appears to be in the 
human age, fiom the rolled river palzolith which I found at 
Esneb, and which cannot have belonged to a later time These 
estuarme beds occur as far up as Tel el-Amarna or fusther . 

(6) Ratnfall, gradual and intermitent eleBatron, jeavirtg various 
levels of foot-hills in the estuary To this belong the chipped 
flints of the @ébrzs beds in front of the ravine of the kings at 
Thebes, as man was probably inhabiting that valley, for these to 
have been washed out of it The rainfall continued until the 
estuary was completely dried, as the watercourses have cut 
down to the present Nile level Nile mud began*to be brovht 
down and deposited while the water was yet 3o feet above the, 
present, either as a river or estuary "En . 

(7) Complete desiccation, throughout the historie age’ The 
10ads marked out with stones on the plain at Tel el-Amarna ih 
1400 BC are only destroyed m the very lowest lines«of the 
watercourses The ancient buildings in Egypt only show the 
effects of rare storms, and not of continued ran The mud 
depbsits throughout this age are at an average rate gf 4 mcehes 
per century in the old bed of the Nile ° 

The sequence described here seems to be tolerably clear, © 
though much more detail needs to be filled 1n as yete 

W*M FLINDẸRS PETRIE, 
pe ae e 
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Aphanapteryx in the New Zealand Region e 


I SENT you a short note some weeks ago annougcmg the 
s ApManapteryx— 
which I had naméd Aphanapter yx hdūkinsı—n the Chatham 
Islands I “have just returned thence from a visit made ex- 
pressly for the purpose of searching fow further remains of this 
bird, of which I recetved at first only the cramum, J lave 
been gery fortunate in my search, and have procured several 
most perfect grania, with fibice and femora, which I have no 
doubt belong to the same bird, as more than once I discovered 
these bones 1n the immediate neighbourhood of the crania The 
bones have been disinterred from the lower beds of a sandbank 
facing the shore Some years ago, agrgat storm, followed, as I 
am told, by a tidal wave of great height, bioke the Eurybia- 
protected shore bluff , and now the wind, having carned off the 
upper bed of hght-coloured, sand into the lands behind, 1s 
continually planing down qnore and more the brôwa lower bed 
im which these bones seem “mostly tô be entombed They are 
m amost perfect state of preservation, and very complete, 
though deprive€ pf all their anımal mattef Of the Aphana- 
pieryx crama seme are considerably larger and some much 
smaller than 4 Brackez, the larger reaching to within 3'y inch ow 
of 6 inches@rom the®top of the Nder arched upper mayglible 
tothe occiput The tibize and femora yary in size corresponding 
to the differences ın the crama , but they present the mam 
characters of the bones figured by M Mulge-Edwards in his 
+ B isean fossiles de la France” It may®yet turn out that 
more than one species of Aphanapteryx mhgbited the Chatham 
Islands Itis very singulai that, among the thousands of bones 
that have been collecteddrom different swamps, Maor: middens, 
and caves in varfous parts of New Zealand, not a single bone of 
this bird should have come to light In on@refuse heap from a 
Monor: feast laid bare by the wind on the‘beach of Petre Bay, 
I found several specimens of Aphanapaeryx hawhins., along 
with crama and other bones ef ducks, swan, sea-birds, 
seals, whales, &ce Swan bones were everywhere vey 
abundant in this Qxown sand bed, some of them indicating 
birds equal in sıze to Chenopis atrata, ethers considerably 
exceeding ıt In one very ancient midden the r1emaing I 
dug gp consisted almost entnely of swan-bones, with the 
intermixture of only a few duck-bones The Aphanapteryx 
must, I think, ke the wingless bird spoken of by the Morioris as 
Wehtrikt, although those to whom the skull has been 
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shown fail t$ “-qcogeize the bird at all They speak also 
of another flightless bud by the name of Mehunuzm This 
bird, ome 614 And yery intefigent Morton informed me, was the 
sames as the Maogis called Kakago Mr Alexander Shand, 
an old residgnt in, the Chatham Islands, and the sole European 
living versed in Moriorı customs and traditions, and capable of 
speaking their lamgwage with fluency, also confirmed this nfor- 
maton, and told me that.the Aatago (according to the Morioris) 
was very abundant i the islands prior to 1836 He himself in 
the early days had seen their burrows often I had observed, 
while collecting, Several Psittacine bones, and on learnmg this 
fact I felt sure that those I had picked up and packed away must 
oe to Stizngops On my arrival here, however, I find so far 
«that there are no Xakago bones im the collection, the Psittac.ne 
bones beg tke head and beaks of Nestor solabtls, the Kea 
I have as yet hêd ume to do no more than run through the 

* coltection | have broygh: back, but there appear to be im it 
several large Ralline tıbiæ of species unknown to me I am 
looking forw&rd to another opportunity of thoroughly exploring 
these interesting islands with moie time at my disposal than I 
could afford on this occasion Henry O FORBES 

Canterbury Museum, Febiuary 23 


sb Pigments of Lepidoptera 


- A LEITER of mme on the subject of butterfly pigments was pub- 
hsked so recently m NATURE (December 31, 1891, p 197) that I 
hesitate to ask for further space at the present time But the 
appearance of Mr Perry Coste’s articles, together with the tone 
of som remarks made by him at the close of the last artale, 
lead me toeventure apona few words, partly m criticism of a 
theory he advances, and partly (though this 1s less important) in 
claim of priority, smce Mr Coste does not do me the honour 

„to refer to nfy work on taesubject 

The chief getleralizatron whicheMr Coste bases upon his 
expefiments 1s that which he terms the ‘1eefsion effect,” —that 
1s to sqy, the production of yellows from weds by the actiorf of 
acids, and the restoration of the forme: by neutralization and 
Sther means, The theory that he advances to explain these 
phenomena—name! t the red body acts as a base, and forms 
wita acids salts which are yellow—1s quite untenablg As I have 
shown (Proceedings of the Chemical Society, June 1889, vede 
NATURE, vol xl p 33%, the soluble yellows are themselves 
acidModiesgg§ quite defin.te composition Indeed, as far back as 
1871, Prof Meldola called attentiongo the fact that the pigment 
of G rhamnz was soluble in water, and showed that its aqueous 
solution had an acid reaction Mr Coste bas worked with D 
eucharis , 1f he will dissolve the red pigment from the boider 
of the hind wing of this insect 27 pure wa'es, he will find that 
a yellow solution 1s the result, but that, if the solution be 
evaporated to dryness, the solid residue of pigment 1s red once 
more , showing that there 1s either the question of hydration to 
consider, or a weak compination ofthe yellow acid body with a 
base, which ¢s i ea pe In aqueous olution At any tate, I 
have obtained from this red pigment of eucharis a silver com- 
pound which containg # percentage of metal exactly equal to 
that from the pament of G rhamni ° 

In 1889 I was able to piedict possible constituflonal formulæ 

for the acid yellow pigments, gng am happy to say that recent 

carcfulecombustions of their siler salts to a large extént confirm 
my original ideas My results will be shortly published 27 
extenso 

Mr Perry Coste’? gaperiments are very useful as forming « 
method of classifying these lepidopterous pigments, but, if he 
will forgive me for Mying so, they are of far too empincal a 
nature for any considerations as to the constitution of the bodies 
to be based upon them As one who Ifas for many years past 
spent a large portiongf ms tune and no meonsilerable portion 
of Ins substance in obtgi.ung a sufficiency of these pigments for 
analysis andeinvestigation, Mr Coste will forgive me if I do not 
respond to his invitati8n to leave him ‘to continue his 
researches alone” It 1s.hard¥y well for one investigator to say 
“hands off” to another, and I shall not imifate Mr Coste in 
this matter , but will only express a hope that om his future work 
he will not confine hirffself to the immersion of the wings of his 
insect@ in strong and destructive reagents 

I have lately been working at the genesis of these pigments in 
the pupæ, and might say something with 1egard to the nature of 
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| ments, based seemingly on a misapprehension of facts 


e . 
the gioup which Mr Coste dabels astioubtfally pigmentary , but 
for the Gressnt T have Sufficigntly trespassed upon your space 

. *> F Gowganp Horxens, 
Guy’s Ho&pital, S E , April 9 , Gull Research Student, 


tcG8 System gfUnits * ° 


. 
THE new edition of Prof Everett's “C&S System of 
Units” contains, at the vety begmnme, two muislegditg state- 7 


In sq, 
valuable a work, such errors are to be Fase ° 

Pp xm and xiv give an account of weighings made at the 
International Bureau of Weights and Measures between certam 
‘standard pounds” and thé mternationaé standard of mass 

From the statement as given, tt would be infgred éhat there 
1s room for doubt as to the relation between the British standard 
of mass and the internajional kilogramme 

The real facts are, that the standard pounds were only 
nominally ‘‘ pounds” , they were standards with known, correc- 
tions, which, however, have not been applied to the equivalents 
given on p xiv 

The true relation of the Impeital pound to the inteinational 
kilogramme 1s given in the Board of Trade Report of Proceed- 
ings under the Weights and Measures Act, 1884 (p 4), according 
to which the Imperial pound = 453 5924277 grammes 

On p 340f “C.G S System of Units,” Mr Chaney’s results 
of the weight of a cubic mch of water are discussed, and the 
condfusion is reached that Mr Chaney’s result differs by o 00125 
from the theoretical relation between volume and mass of water 
in the metric system 

This result 1s obtained by comparing Mr Chaney’s results, 
without reduction to vacuo, with the mass of a cubic centimetre 
of water 

Mr Chaney states that the standard air to which his result 1s 
reduced weighs o 3077 grains per cubic inch. Therefore his 
result reduced to vactto1s one cubic inch of water at 62° F. 
weighs 252 286 + 0 308 = 252 594 grains 

If we take the value for the thermal expansion of water, m 
terms of the hydrogen thermometer scale, as determmed at the 
International Bureau, we find the density of water at 16° 667 C., 
= 62° F , referred to tts maximum density = 0 998861 

Usmg the equivalents 1 metre = 39 3700 inches, and I 
gramme = I5 43235639 grains, we obtain one cubic inch of 
water at 62° F weighs 2 vacuo 252 6045 grams, while Mr. 
Chaney found 252 594 as’ above given, a discrepancy of one 
part fh 25,000 only, as compared with one part in®00, given by 
Prof Everett It ıs not clear from Mr Chaney’s statement 
whether his weight in air 1s against brass or other weights, 
therefore the vacuum reduction above applied 1s uncertain by a 
small amount OH TITTMANN 

Washington, D C , March r0 e 


MrR TITTMANN thinks the true relation 1s, without doubt— 
1 pdind = 453 5924277 grammes, 
Prof W H Miller determined it to be 
I pound = 453 59265 grammes, 


which is the value given on the Card of Equivalents published 
by the Board of Trade If the determination quoged by Mr. 
Pittmann from a Board of Trade Report of 1884 was made 
under such conditions as to render ıt authoritative, it 1s a pity it 
has been allowed to remain for eight years buried in a Blue- 
book One would have expected some intimation of it to be 
given to scientific men through the Royal Society or in the pages 
of NATURE ° 

As regaids the three ‘‘stafidard pounds” which were com- 
pared with standards at the Bureau Intemational m 1883, Mr. 
Tittmann says they had known corrections Thi$ is not stated 
in the Zravaux et Alémoures, where the ackount of the com- 
parison is given There 1s, however, in the case of the two 
which are of gilded bronze, a reference to a description of them 
by Prof Muller in his paper on the standard pound(Phil Trans 
1856), and, on turning to it, I find that ear errors, as stated by 
him, do not agree even approximately Sith the determmatiiMs 
made at the Bureau They differ even in the first significant 
figure of the error, which 1s the sixth figure of the entire value , 
so thaj, as far as this evidence goes, the five figures 45359 are 
all that are certain ? 
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As regards the other matter referftd tg, Mr Tittmagn does 
not mention the publication in waien “(Mr Chaney states that 
the stancard air to which his result ıs reduced weghs O 3077 
grains per cubic mch” Thepnly publication known to mẹ 1s 
Mr Chaney’s paper in the Proceed ngy of the Royal Soctety, 
and it does not contain aa},such statement 
I have always been taught to regard a standard weight as a 
Standard ef mass,°and thegefore independent of sach conditions 
as temperatfre, pressure, and the material in the other scale 
an, whergas, ıt appears that Mr Chaney, by direction of the 
Board ot Trade, has ma@e a determination which 1s only true 
for a particular density of the surrawading arr, and a particular 
density of the weights w the other pgn 
Foe scientific purposes a standard of 1eference should be free 
from variable elements, and should be of the utmost attainable 
smphety For commercial purposes fletermmations to six 
figures are frivolous ° 
Mr Tittmann’s reductions appear to contam two erros, 
Instead of adding the weight of a cubic inch of ar, he ought to 
have adced the difference between tus and the weight of the air 
displaced by the weights in the opposite pan 
the metre as 39 3700 inches, whereas Clarhe’s valus is 39 370432, 
and Kater’s 39 37079 
I have had some correspondence with Mr Chaney since the 
publication of my new edition, and have had an erratum slip 
printed, which I trust you will allow me to sub:om, as it may 
be useful to several of your readers J. D Everegr 
g Princess Gardens, Belfast, March 28 


Addenda and Cori tgenda 


Page 63 In reducing Cailletet’s experiments, 
should have been added instead of 0000039 

Page 77 Add—Violle’s determination of velocity of sound 
1s 331 1o 01 Ann de Chm XIX March, 1890 

Page 176, line 10 For Wuilleumeier, 1890, read Wuilleumier, 
1890, Lippmann method 

At end of page 164, add—Expressing C in amperes, Æ in 
ohms, and 7’ in seconds, the heating effect m g:amme-degrees 
1s C°RT/4 2 24C°RT 

Page 35. Mr Chaney’s determinazion here quo‘ed was not m- 
tended as a determination of the densety of water, but of the 
apparent weaght of water when weighed in mr of density 
oor 216 84 against brass weights of density 8143 The cor- 
recting factor for deducing the weights 2 vacuo or true density 1s 
I 0010687, wich will change the value 998752 obtained in 
the text mto 999 82, to compare with Tralles’ 999 88 

Mr Chaney's result 1s for distillec water deprived of air, and 
Tralles’ appears to be for ordinary distilled water According 
to results recently obtained by the Vienna Standards Conemis- 
sion (Wied Ann, 1891, Part 9, p 171), water deprived of aur 
has the greater density, the diference being o000032at o C, 
and oocoory7 at 62°F These differences are too small to affect 
the above comparison 
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Infuenza in America 


IN my copy of “ Johnson’s Dictionary of the English Language 
in Miniazure, to which are added an alphabetical account of the 
heathen deities and a copious chronological table of remarkable 
events, cisc@veries,and inventions, by the Rev Joseph Hamilton, 
M A, second Ameii@an edftion, Boson, 1806” (r2mo, pp 2769, 
I ngor p 275, ‘‘Influenza in North America, 1647, 1655, 


1697-98 1732, 1737, 1747, 1756-57 1761, 1772, 1781, 1789-90, 
1602 


It is quite possible that these dates are well known, but they 
are new to me, and nfay be of ingerest in connection with the 
recent evidemic e Epwarp S HOLDEN 

Mount Hamilton, March 29 
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DUST COUNTING ON BEN NEVIS 


W- TEIN the last few years quite a new factor has 

vA peen introducgd into the study of meteorology — 
namély, that which treats of the dust particles ın the 
atmosphere, of the number of dust particles present in 
the air at any time, and the effect of dust in the air on 
‘chmate*and weather changes itis now beginningeto be 
recognized that the study 8f dus: and its behaviour in the 


air fortgs the stepping-stone to the study of almost all , Observatorf could well cope with 
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meteorological problems whichedeal withyfotds and pre- 
cipitagon, solar and terestrial radiation, and in a genera} 
way with the diurnal and annydl variations’ “h*the tem- 


perature and pressure of the atmosphewe “Mr Aitken’s œ 


wo1k in originating this branch of sciencepsand in making 
and discussing numerous observations ofthe number of 
dust particles in the air of various places In this Country, 
as well as on the Continent, at various altitudesgis pretty 
well known already (see NATURE, vol xli p 394) Mr. 
Aitken’s results and conclusions were leoked upon as 
being of such impottance as to warrant some of our 
leading meteorologists to apply to the Regearch Fund of 
the Royal Society for a grant to enable them to equip. 
the Ben Nevis Observatory with Aitken’s dust-counting 
apparatus The application was successfil, and instru- 
ments were at once ordered, and m dee time erected at ° 
the Observatory A 

The apparatus consists of two dust counters, one a 
portable form for use ın the open an, and the other a 
laboratory form for use inside the Observatory The 
latter 1s fixed ın the middle room of the tower, and has 
pipes leading out to the free air, so that it 18 possıble to 
observe with it in almost all sorts of weather and at any, 
hour day or night The principle on which these ystru-- 
ments aie constructed, so as to make the tiny invisible 
particles of dust visible and easily countable, 1s pretty 
well known already Briefly itisthis To make the par- 
ticles visible, the air containing them ıs saturated with 
water vapour, and by a stroke of an air-pump it 1s there- 
after cooled so much as to cause a @ondensafion of the 
vapo.1 on the particles, whereby these are thus made 
visible Ordinary air 1s so dusty that if the raceiver were 
full of such aw it would be impéssible toecpunt the par-s 
ticles, ang to make them “easily countable the follosving 
precess is resorted to First, the chamber or receiver, 
whose capacity 1s accurately known, is filled wit® pure 
dustless air by means of an air-pump and filtes Then 
a fifth, a tenth, or any other fractioggewart of the amount 
of pure ai inside is taken out, and the same amount 
of dusty air allowed in In this way the density of the 
shower caused by condensation 19° completely under the 
obsegver’s control A small graduated stageeis *plfced 
one centimetre from thé top of the receiver, so that all 
the dust above this falls on to it, and by means of a 
magnifying glass All the particles on one o1 more of the 
small squares of the stage are easily counted Then, by 
multiplying by the reciprocals of, the various fractions 
used we airive at the number: of dust particles ın a unit 
of the free dusty air In making an observation, the mean 
of ten such tests ıs talen as the number of particles 
present for that time e e ° 

Observations were begun at the Ben Nevis Observatory 
with che poreable instrument in Febtwary 18¢0, and with 
the other ingtfument in the following summer Durmg 
the whole of that year the work done was mainly pre- 
liminary,@as great difficulty® yas experienced in getting ` 
the dust work to fit into the genegl routine of Observatory 
work The dust inquiry is not hke some other special 
wiquiries, that can be prosecuted for aecerta.n time, and 
then discontinued after definite poliive or negative 
conclasions thereanent have been aine@ed at, but must, on 
the other hand, be carried on side by side with the other 
observationseof mettorological phenomena, as pressure, 
temperature, humidity, &c, with any of which it 1s of 
equal importance, and having once ebeen admitted into 
the general 1outine of meteorolpgical obs#rvations it 
must be kept on This fact was soon seen on Ben Nevis 
from the extraogdinary variations that were observed in 
the dustiness of the air with ghanges of weather , and ıt 
was attempted to make continuous heurly observations of 
the dust as ofthe otherelements It was fourd, however, 
that this could not be done without crippling the general 
routine, this being as much as the two observers at the 
In February 1891 
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a system. of three- N D observagions. of the duet par- 
“ticles was Started, and this has been kept up with but few 
. intesruptions siatce. The dust observation is made 
< Immediately..after the usual hourly sét is completed, and 
ji thus bë studied along with all the other hourly 
ds'in theif rêlation tothe prevailing weather. 
T reat many observations have in this way been 
a accumula ed. during the past two years, but we have not 
had time for studying them in detail yet. A. mere in- 
" spection, however, brings out some interesting points. One 
of these is thesenormous. variation that is observed in the 
particles, not only in the course of the 
ften inthe course-of afew hours. At sea-level 
r of dust particles in the air at any time depends 
ifth on the locality and on the wind, whether 
from a polluted: district-or not. The mean of a 
bservations made by Mr. Aitken at Kingair- 
e Scotland, is 1600 particles per cubic 
. In London, on the other hand, he found 
per cubic centimetre, and-in Paris rather more. 
“Of Ben Nefis the mean is 696 per cubic centimetre, the 
emeaximum being 14,400. per cubic centimetre, and on 
il occasions the minimum fell too, A general 
< mean does not convey a fair idea of the dustiness of the 
a Ai at the moungiin-top; although it may do so for places 
‘at sed-level; because there is at the former. place a great 
ly range in the number of dust particles, depending on 
the rise and fall of the air past the place of observamon. 
if there if any maeked variation at sea-level it is entirely 
» of a different character, Below are the means, as well as 
the maxima and mimima,of all the months that have a 
+ fairly represgntative nutber of observations. 
_Mimber of ae Particles per eenbic centinatre o en n ign Nevis. 
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June. July. ; Aug. | Nov. 
Means ii : | (580) P cea) (606) | ns 
Maxima. 3,850 4 000 @ 4,286 | 3,150 
Minima i a i ia 





tthe Ben Nevis air ‘cogtains 
id it is pfSbable that sea-level air 
ar; the cause of this greater amount 
me of the year being 














a 
: nsiderable depth of it, at that time 
Ta a recent paperon “ The Winds of Ben 
RSE, yol Ai, -53 an ‘it has been 
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he direction which would tend to give low dust | 
‘he maximum, too, was obServed a@ 1 p.m. on 
, 1891; A and, as ‘an instanceof how very much | 
ime, at 8 am. that morning | 
centimetre and lay 

per cubic centimetre. 
al indicated from the 
our! vations months of March, 
‘April, and May, 1891, the following are thesmeans for the 

eight ‘hours of observation :— 





e Number per cubic centimetre. 
ree ea a r = a : aaa 
Hour. 4 |} 7 fro | 33 | 122 Day 
ra ees ee ee | PE 
Means. s6 aet s51 | 959 | i 1029! B54 
Difference | | : i | 
‘from Mean | | | | i 
Above. foue foa fo o gö a84 Bri apg) 6. 
Below gad | 284 | 303 r peoo 
$. * Bracketed values are for 1890 only. 
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Heft there is a nfinimym ; indicated (526) at 4 a.m.,and 
a maxinfum (1438) at 4 pri? All the ferenoon valftes are 
orien the? mean, and, the evening values above: it. It 
would appear that guring the forenoon the summit of 
Ben Nevis is “above the. first os lowest Cloud. or dust 
stratum. About noon this. stratum rises to the level of 
the summit, and during the afiggnoon Rovers abowe ity 
and falls again late at night. From, this @ might be 
inferred that the summit is oftener clear of cloud in t 
y morning, and oftener enveléped in the afternoon. 
A table showing the iimber of times the top was clear 
curing the last seven yéars. shows that only about 30 per 
cent. is clear weather ‘in which the summi is free Trom 
fog ; but it does not show a daily variation as indicated 
by the dust values, what little it does show being quite 
the reverse—namely, a maximum of clear weather in the 
middle of the day and a minimuin at night. This clearly, 
indicates that when the dust layer falls below the summit 
at night, radiation at once forms an independent cap on 
the hill- top ; and again in the afternoon, although the dust 
stratum envelopes the summit, the: opposite radiation 
warms it up and prevents condensation, or rather evapo- 
rates the watery particles of the cloud. So that, contrary 
to public opinion, the best time to visit the summit for the 
sak® of the “view ” isthe middle of the day, and not the 
early morning. During fine settled weather the rise and 
fall of this cloud stratum can be followed, but in average 
weather the effect of radiation completely ‘masks it. The 
effect of solar radiation and nocturnal radiation on dust, 





|as particles and as ‘strata, is a problem that has ‘to be: 


studied and worked out. 
about it at present. 

In the study of the nature and motions of clouds the 
dust observations will be of great value. When a fog 
envelopes the summit, the number of dust particles 


Very little is definitely known 


| ebserved may vary greatly without any apparent change 


| im the thickness of the fog, but as a rule dry thick fog 
| contains a great amount of dust, while thin wet mist con- ° 
| tains very little. 


It is when a thin drizzling mist. en- 
velopes the summit that the lowest values are always 
obtained, and then there is a distinct difference between 
the conditions at séa-level and those at the summit, the 
winds at the latter place differing in direction: by go” or 
more from the winds below, and sometimes the upper 
winds are blowing straight out from the centre of a shallow 
low-pressure area, and the duet that rises with the slight 
ascending currents of the lower strata is almost entirely 

filtered out before reaching a height of 4400 feet. One of 


| Mr. Aitken’s cogclusions may briefly be put as follows: 








too iv, eet that. o gs exceptionally | borne out by the Ben Nevis observations. 


| Much wind, little dust; much dust, little wind. That 


| dust seems to accymulate in the quietest places is fully 
This is true 
not only horizontally, but also vertically, and it seems 
| probable that this is what chiefly determines the position 
ef cloud strata at-all heights., And from this we may 
infer that the motion of clouds is much slower than that 
| ef the general aérial currents; and again, since @ouds 
| tend to form between currents, and may have as direction 
of motion the resultant of.the directions of these currents, 
it follows that as indices.to the motiens of the upper air 
the velocity and motion of clouds are yery unsatisfactory. 

Observations of the apparent laziness, of the atmo- 
sphere are made whenever it is possiblegand the relations 
between the haziness of the air, the humidity, &nd the 
number of dust particles, have been found to-be the same 
as what Mr, Aitken pointed out. Briefly, he found that 
with a constant humidity the haginess increas@d_or 
diminished with the number of dut particles, and wia 


. 


constant number of dust particles the haziness‘depended , 


on the humidity (at least when the air was within, 10 or 

15 pgr cent. of saturftion) ; for with increase of gumidity 
the air became thicker, because apparently condensation 
begins on the dust particles before the air reaghes its 
point of saturation, œ : e 
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The,dust observations proyyse to fe of specigl*value Prof. Jedd, who has k@dly sent pe a copy, I extract the 
in the study of w@ather types. In some weather types, | following :- 6 D TURG 


not only are the dust values very abnormal, but the daily 
variation is in sęme instances quite &bnorpal also, indi- 
catingéhat the cloud or*Qust strata are differently situated 
from what they, are in average weather, and also that 
eir® daflyerise and fah occur “at different times. In 
arch 1890, the dust values show this very well: below 
are the tltree-hourly means for each of three different 
eriods :— 
p First Period (12 i ys). 


x 7 o 3 0 19 22 
Number ner . ‘say 
cubic centi- 
metre . . 79 61 78 67 3 408 258 102 
Second Period (3 days). 
” 2867 1785 917 4733 4213 4295 3417 2533 


Third Period (5 days). 
37 EO -120° «28! 193 76 


During the third period of five days the weather was 
very remarkable. A large depression was slowly pro- 
gressing eastwards to the north of Scotland, and the 
winds on Ben Nevis were blowing almost straight @ut 
from the centre, while the winds at sea-level were circu- 
lating in the normal direction. This is the usual type 
when low dust values are obtained ; but it is difficult to 
quite account for the daily variation in the dust values 
being reversed, the higher values occurring at night, and 
the lower in the middle of the day. This and many other 
points have not been studied yet. 

Dr. Buchan, in his recently published work on “ Atmo- 
spheric Circulation,” hinges his explanations of various 
atmospheric phenomena on the effect of solar and 
nocturnal radiation on the dust in the atmosphere, and 
accounts it one of the most important factors in the study 

* of modern meteorology, The observations made at Ben 

ə Nevis Observatory clearly show that for observing the 
number of dust particles in the qir, with a view to the 
observations peing applied to the study of atmosphgric 
phenomena, a true peak is of all places the best, because 
we can study not only the horizontal distribution of dust 
as brought by the different winds, but also, to a certain 
extent, the vertical distribution by the ascending @nd 
descending motions of thea air past the place of obser- 
vation. ANGUS RANKIN, 


” 65 
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» ABSTRACT OF MR. A. RICCO’S ACCOUNT OF 
THE SUBMARINE ERUPTION NORTH- 
WEST OF PANTELLERIA, OCTOBER 1891. 
F what happens in submarine eruptions we naturally 
know little. The evidence of Graham’s Island (1831)? 


and the eruption off Pawtelleria{1891), to the south of 


Sicily, and of the damaged telegraph cables and various 
surfac&= phenomena * to the north, towards the Lipari Isles, 
shows us that such eruptions are not rare in the Sicilian 
district, and any records of these fleeting occurrences that 
we can get, in the way of obseryation and specimens, may 
well prove of incrgasing interest as others are obtained 
to compare with theme 
Mr. A. Ricco bas recently published! a detailed and 
illustrat@d account of the facts he was able to gather, con- 
cerning last October’s submarine eruption north-west of 
Pantelleria, either in person or from local and other ob- 
servefs, he having reached the island during the latter 
paft of the eruption. From this, at the suggestion of 
>» + Annali dell’ Ufficio centrale Meteorologico e Geodinamico, sex. ii, 
Parte 3» vol. xi. 
@ (a) Lygll's ‘Principles of Geology ”’ ; afd (4), for Bibliography, 
Johnston-Lavis’s * South Italian Volemoes,”’ pp. 105-107. > 


7 
3 (a) ** South Italian Volcanoes,"®p. 64 and 65; and (4) Giov. Platania, 
“I Fenoneeni Sottomarini durante *Eruzione di Vuleano (Eolie) nel 1888- 


re 






1889," Atte Rend, Acc. Sc. Let. * Aqpeale, n, ser., vol. i., 1889, 
pp. 16, tables 3. e 
. N 11353, V . 
e, NQ 1133, VOL. 45] 
. 
. . e 











Pantelleria, an island (13°5 by 8 kilometrés), situ&ted 
between Sicily and Tunis, is entirely of volcartic origin. 
The volcanic activity would at presgnt, aypear to be a 
shade less marked than in the “ Phlegraan Fields,” west 
of Naples, e 

In Pantelleria we have exhalations of CO, ; hot springs 
(of which these at the lake called ‘‘ Bagr del Acqua,” 
among other things are, we are told, so rich in alkalies as 
to lather, and be used for washing clothe#!), and fuma- 
roles, some of which exhale steam harmless to vegetation, 
and with little if any specific effect on the »ocks, while 
others give out sulphurous vapours at 88” C. gr more, 
decomposing the rocks about them. e e 

There is but doubtful record of seismic disfyrbances in 
the island prior to the summer of 1890. Then, however, 
earthquakes occurred, with elevation of part of the north 
coast, the cracking of cisterns, and an increase in the 
number and activity of the fumaroles, so thgt vineyards 
formed in some of the old craters were damaged. After 
more than a year’s interval, earthquakes again commenced 
October 14, 1891 (three days before the eruption). hese 
were accompanied by drying up of certain springs, and 
apparently a further rise on the north coast, with surface 
cracks in that district. 

As the shocks were most violent and vertical ag the 
little town of Pantelleria itself (at the end of the island 
nearest the scene of eruption), they caħsed considerable 
consternation ; and if one went by the account of the 
overstrung inhabitants, who felt shocks not wecognized 
by the seismaseopes, one might exaggerate their violence. 
On the other hamck the walls of the houses, which @ut- 
side the towa have fequently no upper story, are, op the 
whole, substantially built, so that the insignificant damage 
stone is perhaps hardly a gauge. Pagt of the north coast® 
(Fig. 1) appears wo have been raise the two years, 

e 





Fic. 1.—Map of Pantelleria, showing the position, according to Ricco, of (a) 
the submarine eruption of October 1891, and (4, ®) of the raised coast. 


. 

some 80 cm., the old sea-level being marked bẹ a line of 
white incrustations ; and we age told that, according to 
a recent estimate,” the tide in this patt of the Mediterra- 
nean has an amplttude of but sgme 8 cm. ; besides, there 
was the evidence of inhabitants who lmd bathed, boated, 
and fished along the coast. The submarine eruption 
(4 kélometres north-west of the island, Fig. 1) began on 

* Foerstner, ‘‘ Nota preliminare sulla Geologia dell’ Isola di Pantellerias’ 
Gh geological hap), Boli. Com. Geol. d'Ital., 1881. f 


rof. G. Grablovitz, **Le isorachie della marea nel Mediterrarfo,"’ 
Rendiconti della R. Accad. dei Lincei, 16 Agosto, 1891. 
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October we 1891, when the earthqwakes abated, arel water | Eurofe, and an ex8rbitant price is naturally asked, for it. # 
returae@ td Some of the Wells. The appearance of the sea, | In South éMfrica the Giraffe is practi@ally extinct, being 
œ as viewed fromehe land, at first suggested the presence | ony still met with inea few jsolated localities nearly a 
of some “sgreat fish,” and columns of “smoke” were seen. thousand mile: fromeCape Town. In Fast Africa there 
Those who isited the spot later (Fig. 2) found black | are still Gi es, and in places m#erer the sea-boaral ; but 
a : Safe here, apparently, there are no means o catching them e 
alive, as the natives de not urderstand hoy to do it? 
Here, however, it is that there appears to be most like 
lihood of obtaining a fresh supply This willebe an ex- 
pensive business, but ginless some steps are soon taken 
in the matter it seems that the ygunger generation of ,* 
England will grow up without knowing what, a“ Ẹving 
Giraffe is like. Their parents have been More fortunate. 
From the list given below, it will be seen that there have 
been 30 individuals*of the Giraffe exhibited in the Zoo- 
logical Society’s Gardens since 1836, of which 17 have 
been born there, and 13 acquired by purchase. Of these 
30, one was presented to the Royal Zoological Society of 
Ireland in 1844, five have been sold at prices varying 
pe £450 to £150, and the remainder have died in the 
ardens. 


List of Giraffes that have lived in the Society's Gardens. 
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* Fie, @—Part of a sketch of the submarine eruption near Pantelleria, 
October 1891. (After Ricco.) 




















. = Š g | How obtained. | How disposed of, 
scoriaceous bombs rising to the surface, along a line | __ te A 
some 1 kilometre in length, extending north-east and | ; $ Imported May 24, 1836. | Died Oct. 15, 1852, 
soutlf-west, which might well indicate a submarine fissure, | 26 Do. do, | 27: Liss. SBA. 
the activtty beingsspecially great at certain points. Some 3.6) Do. do. | s» Jan. 14, 1849. 
of the bombs discharging steam ran hissing over the | 4 ¢ _ Do. do. : | » Jan. 6, 1837. 
me wit} the or Many were 0 very hot aide; 5 6 | Born in the poets a. 19, ,, June 28, 1839. 
« fusing zinc “ C.) afd one was red-het,(in daylig t), | s | 
hat below Hoc Some piftes wesesthrown 20m.in| 64) Do. do. May 24, 1841. eS Hose ae 
the air, as I gather, not so much by their momentume on | . PH iety, June 
reaclfing the surface as by the explosions occurring there. a¢| Do do, Feb 25, 1844. Died Dec. 30, 1853. 
eAfter the explosions the fragments sank, the material $6} Do. do. April22, 1846., ,, Jan, 22, 1869. 
having a sf. gr. i 2'4. The highest temperature of 96) Do. do. Feb, 12, 1849. Sold April 27, 1850. . 
the water obtained was but 14° C. above éhat of the | 19 9 Imported June 29, 1849. [Died Nov. 3, 1856. 
surrounding sea. Ricco now questions the trustworthiness 1/2! Do, do. Sold Oct, 29, 1853. z 
of the soundings mle at the scene of eruption to a | 12| [Born in the Menagerie, March’ ,, March 29, 1853. 
dejRheof ggo m. without feeling bottom, and he wag told . 30, 1852. À . 
that fishermen had previously but 160m. of water | 139| Do. do. April 25, 1853.|Died May 21, 1872. 5 
there, Though some saw bubbles rise to thé surface, the | 14 9| Do. do. May 7, 1855. | „ Nov. 6, 1866. 
gases usually emitted in the case of subaérial eruptions 15g in = july vr) pea sèla De 2, 1859, 
were not detected in the sample of water collected, which | 16, a1 Do, ae Foe 1861. Died Dee Dal ak 
Riccò suggests may ke due to their having been taken A Sl Dor ia May a 1863, | Nov 18, 1863 
into solution by the water lower down. However, there tol á|. Do. do. Sept. 24, iség) .” April 21, 1864. 
was a smell “ as of gunpowder ” at the spot ; and the dark, Be 3| Do: © do: dian 31, 1865.| | April 3, 1865. 
basic, spong? matter of the bombs (previously described),' | 3; $| Do. de. April 20, 1865. Sold May 31, 1866. * 
“the only solid material grupted,® gives out when heated 228| Do. do. Sept. 14, 1866. Died Nov, 6, 1866. 
a sulphurous odour, a fact of which Mr. F. Chapman had 23|¢| Do. do.e Mar, 17, 1867.. ,, June 20, 1881. 
previously informed me. The eruption terminated on 24| ¢ | Purchased July 23, 1867. » Sept. 12, 1869, 
Qetober 25, and the erupted matter disappeared. 25|6| Do. jan. 5, 1871. »» April 27, 1874. . 
I should add, in conclusion, that I have ascertained | 25 9| Do. Oct. 11, 1871. » May 2y 1878. 
‘from Dr. Errera, who hag eharge of @he seiemological |7 å| Do. July 25, 1874. © | ig {ay 8, 1879. 
appafatus on the island, that the telegrams published in | 28|9 a ae n July 9, 1886. 
an English daily paper, as to renewed eruptions in the 215 ‘De at 18 A ee et 
neighbourhood ata later date, were quite without foundg- | 304| iDo. Jan. 27, 1879. ” rs 
tion. r G. W. BUTLER. 
March 22. ° . S 
A NOTES. UT i 
© GIRAFFES. 7 THE ordinary general meeting of the Institwtion of Mechanical 


Engineers will be held on Thursday evening, May 5 and Friday 
evening, May 6, at 25 Great George Street, Westminster The 


: : s hair will be taken at half-past seven p.m. on each evening, by 
for the first time since 1836, no example of this, one of | € i mg A 
the most wonderful of living Mamas is to be seen in the President, Dr. William Anderson, @*R.S. The Prepidgp 
the Regents Park Gardéhs. Nor doe® it seem likely | will deliver his inaugural address on Thursday evening, after 7 
that the loss can be easily restored. At the present time, | which the following papers will be read and discussed, as far as 
owing to the Mahdists having closed the Soudan to trgde, | time permits :—Resear@h Committee on Marine-Enging ° 
the Giraffe-market is very poorly supplied. Only one | Report upon trial of the steaiigr Ville de Dowvres, by Prof. 
specimen of. this animal, we are told, isefor sale in Alexander E. W. Kennedy, F.R.S., Chairman (Thursday, and 
. 1 NATURE, vol. xlv p. 251. ©) discussion continued on Ieriday). 2 On condensation fn steam- 
NO. 1173, VOL. 45] goa oe 
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TSE Zoologicaf Society of London, as our readers 
know, have los? their last remaining Giraffe, and, 


» 


. 


.* NATURE 
pis | 


4 


e: 





id e 
engine cylinders during admission, by Igeut.-Colonel Ghomas 
Englist, of Jarrow (Friday). Tht universary dinnerewill take 
place on Wednesday evening, May 4., $ 


THE Royal Acedemy of Sciences of Lisbon, has elected Sir | 


Josephs Fayrer, F.R.S., Ssea foreign corresponding member in 
whe class of mathematical, physical, and natural sciences. 


Dr. R. #uonne THORNE, F.R.S., as was expected, has 
been appoimted principal, Medical. Officer of the Local Govern- 
ment Beard, in succession to Sir George Buchanan, F.R.S. 


We regret to have to record thesdeath of Miss Amelia B, 
Edw&rds,« Shg died on Friday last. at . Weston-super- Mare. 
Miss. Edwards: had done much both in England and in America 
to awaken public interest in the results, oParchzological research 
in Egypt. She also did excellent. service by her work in 
connection with the organization and control of the Egypt 
Exploration Fund. di 

Mr. J. CARRUTHERS, son of Mr. W. Carruthers, head of the 
Botanical: Department of the British Museum, has been ap- 
pointed. Lecturer in Botany at the College of Agriculture, 
Downton, for the coming summer. Mr. J. Carruthers has for 
some time been Demonstrator in Botany at the Royal Veterjpary 
College, London. 


AN International Economic Congress will be held at Antwerp 
in August next. 


MR; W, CLAYTON PICKERSGILL, H.B.M. Vice-Consul at | 


Antananarivo, who has just returned to England on leave, has 
brought with him a nearly perfect egg of the extinct gigantic 
Bird. of Madagascar, fi pyernis maximus. This was obtained, 
like all other previous apecjmens, from the southern coast of the 
island, near Cape Ste: Marie. Mr. Sclater will exhibit the egg 
at the next meeting of the Zoological Society, on May 3. 


ALL collections of plantsreceived at the Royal Gardens, Kew, 
are examined, and reports upon them are sent to the donors. 
When of sufficient. magnitude and importance, they are made, as 
yn the case of the late Colonel. Grant’s collections in Central 
Africa; the subject of adetailed memoir, Anything of sufficient 
interest ino smaller: collections is illustrated with a plate in 
“ Hookers Icones Plantarum.” Novelties which are not import- 
ant enough to justify a plate have hitherto been relegated to their 
proper places in the Herbafium, where they have awaited 
description by some monographer, Collectors, however, are 
best encouraged when they see that the result of their labours 
supplies some tangible addition to scientific knowledge ; so it 


has been decided that all plants received at Kew of which the | 


novelty can be ascertained with some certafnty shall be described 
for the information of botanists, and distinguished by formal 
names. Successive decades of plant-descriptions are to be pub- 
lished in the Kew Bylleting The first decade appears in the 
April number, and suffices to indicate that the series will 
be one of great interest and value, 


A BESIDES the first of the ‘‘ Decades Kewenses,” the April 

number ofthe Kew Bulletin contgins sections on Fiji ginger, 

the agric resources of Zanzibar, and the botanical station, 
at e 


y 


St, Vine 
We karn rom’ the Kew Bulletin that among the botanical 







treasures ‘which have lately reached the Royal Gardens, is a 


second small collection of dried plants, sent by the Rev. R. B. 
Comins from the Solomon Islands. It includes several highly 
intereSting things. Specially interesting among these are 
flowering specimens, though not perfect, of the tree that bears 
he s¢-called turtle-seeds of the islandere. This tree belongs to 
the SepoPacee, and will shortlyebe published as a new geflus of 
that ordgr by Mr. W. B. Hemsley. The seeds are one of the 
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| name given to them bythenatives Aihe Sona fiands is quite 


appropriate, as the resemblance is most. striking. er. Comins 
collected seeds’ of what appears. 18 b _seqpndespecies gf the a» 
genus, and Kew previously possessed a s dand,foliagg of a 
third species, collected in the Fiji Islands in 187 by Mr. Horne, 
the Director of the Botanic Garden of Me 
also seeds of one or:two other species in | 
they have been. for some years, but 
The Bulletin also calls: attentic 
collected by Mr. Comins—-Z: 
originally three-celled ovary develo 
dry, woody cell, the two empty cell 
one side of it. a 
Ir is expected that the Borough Ro: 
will be opened in Octobernext, When } 
place, two of the three Polytechnics for South L 
Mr, Evan Spicer and his committee first appealed in 1888, will . 
be at work, The Goldsmiths’ Company's Institute at New Cross, 
which by the munificence of that Company was opened in 
October last, has considerably over 4000 members on its books. 
The third Polytechnic, that at Battersea, is in a fi vt 




























y wards. 
completion, and will, dt is hoped, be opened in October 1893. 

Pror, T. G. Bonney, F.R.S., will on. Tifesday next. April 
26, begin.a course of two lectures. at the: Royal Institution, on 
‘fhe Sculpturing of Britain + its later stages” 5 an 
day, April 28, Prof, Dewar, F.R.S, will begin a coarse of “four 
lectures on ‘ The Chemistry of Gases.” The Friday evening » 
meetings. will be resumed on April 29, when Dr. Benjamin W. 
Richardson will deliver a qjscoursé on ‘¢ ThegPhysiology ofe 
Dreams.” o oe ; : ° 

Me. ALFRED W. Benner: will deliver a-course: of hectures 





| on systematic botany at the Medical: School, St. Thomass 


beginning Teesday, May 3: ; 


Dr. Symgs THOMPSON will delivey at Gresham College, on 
April 26, 27, 28, and.29, a course of lectures on ‘Op heeEme in 
Health and Disease.” Tee lectures are to ‘be illustrated. by 
diagrams, anf will begin each evening at six o'clock. 


Acconpinc toa Reuter’s telegram, despatched from New 
York ọn Monday, two-severe shocks of earthquake were felt at 
Portland, Oregon, at two o'clock on: Sunday afternoon, and.at 
various places in. the vicinity. . Numbers of buildings trembled, 
and so great was the alarm (hat people rushed pamic-striken into 
the streets, The vibratigns were from west to fas lasting ten 
seconds in each case, No damage was done, and as the seismic 
disturbances: were confined to two shar shocks within a brief 
interval of eag} Sther, a feeling of confidence gradually returned. 

SNOWSTORMS ob exceptions, ge 
country during the last week, anf in many parts of the kegdom’ 
the fall was heavier than at any time Auring the past winter. «In 
Şotland, and over the northern parts of England, snow had 
been falling heavily. on several days, anf on Good Friday. 
shallow cyclonic storm. area was appro@@hing our south-west 
coasts from off the Atlantic; which occasioned heavy’ snow- 
storms in the @hannel ‘Yslands and south-west of England, The 
central area of this disturbance passed up the English Channel 
and over the north of France, accomp&hied by. gp unusually 
heavy fall of snow over. the south and south-east of. England. 
The ground was covered in pl&ces ‘to the depth of several 
inches, and the stoem caused. considerable damage: to’ the tele- 
graph wires in the southern parts of theekingdom. The night 
frosts were. also very severe, the shade thermometer registering 
as low as 20° in places, ; 





Tur Repat of the. Kew Committee of thé Royal Society for 


most singular productions in the vegetable kingdom, and the fourteen months ending December 31 last gives an accouet. of 
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the observationa? and experimental ork of the Obsegvatory | times the wind has been observed in the direction dicated by 
The cugves*%of thg pean io have shown a marked m- | the arrows General Greelf remarks that the diurnal varmtion of 
=æ creased activity 1m terrestrial magnetic changes as compared | the wind mthe United States has not been investigated to any 
with ethe peeviqus year, although no very large disturbances | considerable extent, so ghat but little is known of its tendency 
have been regisfgred The electrograph has been maintained | except ın a genetal way It may bg tad, however, that, in the 
m action during the greater portion of the year, but the instru- | northern hemisphere there 1s a well-defined tendency to veer a 
ment has fuled in sensibility, owing to the diminished potential | httle ın the morning, and t@ back thremgh the same gretmfdienct 
of the chloride of silver battery The subject of the measure- | ın the afternoon This inclination, however, 1s early sug. 
ment of dtmosphencal electricity 1s consequently far from | ordinated to the influence of pressure ehanges and distribution, 
settlement Skgtches of sun-spots were made on 170 days, | and cannot be detected except in settled weather 
, „and the groups numbered after Schwabe’s method Two WRITING 1n the American journal AWectriczty, on electricity 
new forms of anemometer have been under tral (1) the | in the United States Navy, Mi W B I¢froye Haffulton 
anemo cinemograph of MM Richard Fiéres, similar to that | iefers to the working of the search hght He says that in 
z employed àt the topef the Eiffel Tower—the vanes, by running | the practical use of’ the search light, it has been found 
constantly aginst a train of clock-work, record directly on a | that ın order to afford safficient time for a careful exami- 
sheet of paper the velocity of the wind at any moment, (2) the | nation of the water’s surface, at points far removed from the 
Munio sight-ndicating anemometer is a sensitive Robinson cup | ship, the beam of light must be revolved very slowly, and in 
arrangement, which drives, by means of a small centrifugal | consequence, during a great portion of the time any particular 
puwip, a column of oil up a glass tube The instrument, as | section of water is left in darkness As it only takes five 
fitted at present, fails to work during frost, owing to congelation | minutes for a torpedo boat to run a distance of two miles, ıt will 
. of the oil employed Great activity continues to be shown m | be easily seen that ın the interval between two successive illu- 
the verification department, over 20,500 instruments of all | minations of the same spot, a torpedo might attack a warship 
Kinds having begn tested, more than three-fourths of these and Uischarge her deadly weapon To overcome this difficulty, 
were clinical thermometers In the rating of watches, the | it 1s proposed that the new American war-ships, beginning with 
highes, position was attained by Messrs Stauffer, Son, and Co, | the Mew York, shall be fitted with a number of stationary search 
one of whose watches obtamed a total of 916 marks out f a lights grouped together, each illuminating its own section, thus 
possible 100 Special circulars have been addressed to the | keeping the ship su rounded by an unbroken circle of light 
® directors of steamship companies, calling attention to arrange- Tue leather industry 1s to have a separate building at the 
, ments made*for the iating ef chronometers A,special camera, Chicago Exhibition Representatives of the industry have 
capaple of wétking with lenses @f 4 inches aperture and 30 accepted a site offered them, and will erect, at an expense of 
inches focal length, has been fitted up at the Obsefvatory, for | 100,000 dollars, a building, measuriag 150 by 600 feet, m which 
the efammation of photographic lenses” A photometer, on they will show an almost endless airay of leather products, and 
Captain Abney’s principle, 13 feet long, has also been fitted for | every process ın their manufacture from the raw hide to the most 
use in the testing@omggations The Comnuttee have come to | Amshed article 
the coficlusion that ıt would be of advantage to tlem to obtain 
registiation under Section 23 of the Companies Act, 1867 





Tue latest annual report of the Hon Edga Dewdney, Supers 
mtendent of Indian Affaps im Canada, gives much interesting 


WE hate received from the Deutsche Seewarte, (1) the infoynation as to the aborigines of the Dominion, They are dis 
Deutsches meteoi ologisches Fahrbu& for 1890, cpntaining ob- tributed thus —Ontano, 17,915 , Quebec, 13,361 , Nova Scotia, 
servations tahen three times daily at nine stations of the second 2076, New Biunswick, 1521, Prince Edward Island, 314, 
order, with monthly and yearly results, hourly observations and Mayitoba and North-West Territories, 25,195 , Peace River 
means at Hamburg and Wustrow, and extracts from the district, 2038, Athabasca district, 8000, Mackenzie River 
registers kept at the sfgnal stations, on stormy days The district, 7ooo, Eastern Rupett’s Land, 4gor6, Canadian 
materials are similar to those published in former years, the Labrador, r000, Arctic coast, 4000, British Columbia, 35,202 
only change Veing in the reductiog of the number of stations —total, 121,638 The number of children of school age 1s 
for which ebservations from self-registering instruments are | 13:420, of whom 9574 are in attendance Even in the North- e 
given (2) Exgebnisse der meteorologischen Beobachtungen for West, where the conditions are harder than in British Columbia, 
the lustrum 1886-gop @n the same plan as those@revionsly pub- great progress has been made The property owned by the 
lehed for the years 1876-80 and 1881-85 These publications Manitoban and North-Western Indians meludes 5599 houses and 

. eatend over fifteen years, and form a very yaluable contribution 2018 barns , 13,549 acres of land under cultivation, with 2115 œ 
*to thesclimatology of Norther ‘Germany, affording “ample data | ®¢FeS newly broken, 1251,ploughsp 773 hgrrows, 899 waggons, 
for investigations 1eferring to individual hours, or days, together 48 fanning mills, ana 5 threshing mills , 2928 cows, 70, bulls, 
with an easy meang of obtaimng the combined results and the 2064 oxen, 4823 calves, 5879 horses, 428 sheep, and 215 pigs 


extreme values for tĦe whole period over which the observations Last year the North-Western Indians reaped a harvest including 
extend ‘si 67,726 bushels of wheat, 21,592 of oafs, 19,761 of barley, 


44,284 of potatoes, 14,788 8f turnips, 1340 of carrots, and 413 

THF Washington Weather Bureau hae just issued an atlas of | of rye The farm istructors and the wives make a point of 
thirty-six charts, beipg one of a series of useful works partially | teaching the Indians how to use their spare ym@ The men are 
prepared under the sypeiintendence of General A W Greely, | encquraged to make handles for axes and hay forks? besides 
Chief Sigrfil Officer ofgthe United States, prior to the transfer | sleighs, ox collars, harness, brooms, &c The women are 
of the Meteorological Servige The charts show the average | initiated m tanning and butter-making, and already make articles 
direction and hourly velocity of the wind at&a m and 8 pm | of clothing that would not disgrace a gvbite woman, being er 
(Washington time), at sixtyefive representagive stations, with ticularly quick at knitting , some of them, too, are experfin the 
the average maximun?and mimimum hourly velocity, and other | manufactme of baskets, mats, and hats The housing of the 
mter€sting details, from observations for a number of years | people also improves, the Bloods in particular now partitioning 
The prevailing wind direction, and the direction next in order | thex*houses ito rooms lhe®trust funds held for the Indians 
of frequency, are shown by arrows which fly wath the wind, | by the Government now amount to £703,046, and 457,098 was- 
white figures set agamst the arrows indicate the percentage of | spent from this source |gst year, besides £186,442@voted by 
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Parhament Of the Parhamentary gant no less than £ 14,437 
went t the North-West, includesge Manitoba and Kgewatin , 
while British Columbia took £ 17,010 of the remainder 


THERE seems $o be no doubt thate the aborigines of the 
Andaman Islands are raptifig disappearing According to the 
latest admınıstratışe report relating to tae islands, all the people 
of Rutland I@and and Port Campbell®are dead, and few remain 
Mr Portman thinks that the present 
geneiation of this intere@ing race will be the last Only a 
small number of children are born, @nd they do not survive 
infancy s bd 


e 
IN his Presidential address to the American National Geo 
graphic Society, now pnnted in the Soatety’s Magazine, Mr 
GardmerG Hubbard presents an interesting sketch of the forces 
which have been at work in the evolution of commerce In the 
concluding passage he glances at what he supposes to be the 
future of commeice America, the last of the continents to be 
mhabitated, now receives, he points out, the wealth of Asia on 
the one hand and manufactures and population from Europe on 
the other ‘‘ Here the East and West, different from each other 
in mental power and civilization, will meet, each alone incom- 
plete, each essential to the fullest and most symmetrical deveiop- 
ment of the other Here will be the great banking and com- 
mercial houses of the world, the centre of business, wealth, and 

population ” 


In ancient times Greece possessed something hke seven and 

a half millions of acres of dense forest, and she was com- 
paratively rich ın timber until half a century ago Many forests 
have now disappeared, and the result 1s seen both m the scarcity 
of the water supply and in various injurious climatic effects The 
Austro-Hungarian Consul at Athens—while calling attention to 
these facts in a recent report, of which some account 1s given in the 
e Board of Trade Journal for Aprili—ports out that even at the 


a present day Greece possesses about two millions of acres of 


forest land The quantities (in cubic metres) of timber and 
forest producejobtained in 1890, compared with 1889, were 

building wood, 59,948 and 48,986, timber for shipbuilding, 
2606 and 1640, for tools and machinery, 4146 and 2940, 

lignite, 509,895 metric centners, compared with 466,953 S 
asbestos, 491,722 metric centners, compared with 490,179, and 
tanners’ tawing materials, 20?003 metric centners, compared 
with 30,089 ın 1889 Notwithstanding this considerable pro- 
duction, Greece will have to import large quantities of timber 


> m the near future, so as to meet the demand?’ arising from the 


revival of the building tiades now affecting both the rural and 
urban districts of the pemnsula 


A PAPER on the agricultwal needs of India, by Dr J Augustus 
Voelcker, was read the other evening before the Society of Aits, 
and 1s printed in the @urrent®numbere of the Soctety’s Jounal’ 
It gave rise to an instructive discussion, in the course of which 
Mr Thiselton-Dyer—referring to the necessity of India producing 
* sufficient food for its growing population—sard the real question 
was how to get more mtrogen into the soil That overshadowed 
everything else Eke agreed with Prof Wallace, who had 
spoken before dim, as*to one way of supplying this want. 
After the studies nfade in Germany, France, and England, there 
could be no longer any doubt that the growing of legumihous 
crops did enrich the soil with nitrogen ın a way which, as far as 
was afpresent known, without manure, could be done in no other 
waf „abutin India the ’nethod of green soiling was not alto- 
a gether unknown If t were, the sooner some popular account 
“of the method was distributed the better g An old pupil of his 
dwn, whe had charge for a time of an experimental fagm at 
Bangalore, found that by makéng some slight addition to the 
Indian Slough he was able to stir the sol—not to plough 
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deeply, but to stir it lower than the @rdinaw Poit did, and,* ` 


by slighty opening the su®soil in this vay, the roots, were able 
to get down lower, and the crops, ewen in a sson of dBught, 
flourished in a way they did not when the sou*was cultivated in 
the ordinary manner He was inclined to think’ghat*the Indian 
plough was a thing which deserved a good deal @f study, but 1t 
could not be studied very well by people in Europe, begause our 
conditions were so different The study should be made on the 
spot, and efforts should be made to improve éhe agricultural 
methods there by the introduction, 1f possible, of some kind of 
rotation with leguminous crops He was under®the impression 
that, ın a great deal of the cu'tivated land of India, there was * 
something like a pan, formed at no great distagée below the 


surface, which made it extremely difficult for the rootssto pene- . 


trate, and so they were unable to bear even à slighg drought 


THE Great Bower Bird seems to give the people of Northern 
Queensland very frequent occasion to think about him Every 
kind of fruit suffers from his depredations , and, according to a 
letter fiom Mr E M Cornwall, printed m ghe Vietoga 
Naturalist, he has also a taste for new-laid eggs Says Mr 
Cornwall —‘‘ This 1s not mere supposition, but hard fact, for * 


afte. noticing the disappearance of eggs ın a most unaccoufttable i 


manner for some tıme, the gardener kept watch, and was rewarded 
by seeing Mr Bowe: Bird fly straight to a nest just vacated by a 
hen and deliberately pick the egg and polish off its contents ” 
“ L@re the Great Bower Bird —Since writing you last, I have 
had still further evidence to convict this rogfle of whaf I charged 


him with A bird was seen to fly mght to a hen’s nest nan @ 


empty shed and _ immediately emergg with an egg*n his long 
claws, but the egg Proved an awkward burden, Aad he chopped * 
1t ere he hall gone malty yards ” 


COLONEL Wis HORE gives ın the journal of the Bombay 


Natural History ‘Society {vol vi, No 3)gn imterestigg aecount of 


the taming of a heren Wni:ng from Deer fa September 1891, 
he says tha® dung the then 1ecent monsaon a young egiet 
or heron with a greenish-brown neck and body, white tipped 
wings, and green legs, flew to the verandah of jus fiouse, 
apparéntly in search of food@ He caught it, and for about ten 
days kept ıt uifder a large basket, feeding ıt with raw meat 
He then gave it its luberty, but it refused toleave It grew very 
tame, and would feed out of Colonel Hore’s hand Occasionally 
it would indulge in a bath ın one of the gog’s tras, and afterwards 
sit on a chan in the verandah In the evening it flew away to 
roost in one of the large gueem trees in the compound It 
showed no fear of the dogs ; dod would give any#of them who 
came too near a vigorous ‘dig ” with its long bill It remained 
with Colonel Hore for about sıx weeks,gwhen, as his regiment 
was under orderséo march, ana he was afraid if left behind ıt would 
meet with an dhtimely end, he caned ıt down to ‘he river about 
two miles aff and left it there @ y 


eo 

THE new number of Petermann's Møterlungen has a map of the 
Kalahar: Desert, and the western part of British Bechuanaland, 
wfth remarks by Edward Wilxinson The are also articles on 
the Pamir question (with map), by F Immanuel, and contribu- 
tions to our hnowledge of the south-eastern part of Peisia, by 
A J Ceyp . E 

THe Rochester Academy of Science, U S, has published 
two dsochures of the first volume of ifs Proceedings The 
papers aie attractively printed and wellllustrited Among the 
contributions we may note '‘ The’ Aurora,” “The Forces con- 
cerned in the Development of Storms,” and j “The Zodiacal 
Light,” by M A Weeder, “ Deseriptiongof New Meteorites,” 
and ‘‘ Notice of a New Meteoite from Lousa County, Ja ,” 
by dwn E Howell, “ Root Foods of the Seneca Indians,” 
byG H Harns J t Descriptions of New Species of Munade, 


ath remarks" on the apices of certain forms,” by Frank C 
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Bakér, and ‘Notes œ Me:@can Archeology,” by F W, | acid have been prepared They are®all red or brownish-red 
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ææ Messrs Wm BLACKWOOD ‘AND Sons will publish, in the 
course of a few days, a short treatise on “Farmyard Manure,” 
by Mr C M Aikigan, J ecturer on Agricultural Chemistry, 
West of Scotland Technical College 


MESSRS SMTH, ELDER, AND Co have issued a thnd edition 

e of the ‘‘ Junior Cgurse of Practical Zoology,” by Prof A 

Milnes Marshall, assisted by Dr C Herbert Hurst Advantage 

has been freely taken of coirections and suggestions received 

* from many sources The whole book has been carefully revised, 
and some new figures have been added 


* THE Royat University of Ireland has issued a supplement to 
its Calendar fos the yem 1892 It includes the examination 
papers used in f891 


A NEW series of compounds, ın which the‘hydroxylic hydrogen 
of phenols 1s replaced by the element titanium, are described by 
M Ievy in theeApril number of the Annales de Chimie et de 
Physique The first member of the series, that derived from the 
simplest henol, carbolic acid, CHOH, possesses the composi- 
tion T10,(C,Hs), or T1(CgH;O), The discovery of thesesomewhat 
remarkable compougds was the result of an inves tigation con- 
cerning a colour reaction of titanic acid M Lévy had observed 

. that whgn a small quantity of titanic acid was brought mto 
contact with sulphuric acid contaiming a little phenol, a deep 
red coloration was pr8duced The red colourmg matter was 

*soluble in the oi of vitriol, but was decomposed when the 
golution was diluted with w@ter or neutralized byalkahes The 
red supstance h@s, however, been isglated by emfleying another 
mode of preparation, and proves to be the fit&nium phenylate, 
Ti(CgH$O),, above mentioned It may .e&dily be prepared by 
the actiongf titanium tetrachloride, TiCl,, upon a solution of 
phenol in benzene aTh titanum tetrachloride, in quantity one 
molecular equivalent, 1s poured directly into the solytion of four 
molecular equivalents of phenol, when a very energetic action 
occur yth hberation of a large quantity of hydrochloric acid 
gas The fa% traces of hydrochloric acid are removed by means 
of a current of hydrogen, the reaction flask being warmed to 
about 70° by means of a water-bath and fitted with a reflux 
condenser Upon the completion of the reaction the benzene 1s 
evaporated off, when the new compound ıs left behind in the 
form of large crystals he crude substance thus prepared 1s 
then recrystallized from a mxtme of benzene and petroleum, 
when it 1s obtagned in the form of rhombohedral crystals of the 
colour of bichromate of potash, and which, hke the latter 
compound, yield a powder much yellowe: in colour upon 
pulverization The ‘fystals are readily soluble in benzene, 
toluene, alcohol, or ether They also dissolve “ra concentrated 

+ sulphuric acid, producing the eae red oil which 1s formed in 
the colour reaction above desciibed The action of water upon 
the crystals of titanium pHenylate appears to be of the nature of 
saponification It gccurs m at least two stages, a compound 
Ti0,H,(CgH,), bent first produced , this intermediate com- 
pound passes eventuafly into titanic acid, carbolic acid being at 
the same time formed inthe solution Fumuing nitric acid, when 
in large excess, converts titantum phefiylate rato titanic and 
picric acids , but 1f oly a small quantity of nitric acid 1s employed, 
titanium pigrate 1s précipitated ın the form of a black insoluble 
substance Nascent hfdrogen, liberated by means of dilute 
hydrochloric acid and zinc or fin, reduces the trtanrum in titamum 
phenylate to titanmm trichloride, with progliction of the usual 
violet coloration dug to tÉat compound ® Gaseous chlorme 
rapidly converts the crystals of titanium phenylate into titanium 
tetrachloride and the di chlorine derivative of phenol , In 
addition to titanium phenylate, the analogous compounds with 
thegcresol phenols, thymol, naphthol, resoreimol? and salicylig 
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solid subsfinces possessin® progerties similar ta those of trtanium 
phenylate P ed e ° 
THÈ additions to the Zoolbgical Seciety’s Gardens dung the 
past week includeea Givet Monkey, (Cercopethecus greseo- 
wutdes §) from North-east Africa, pitsented by Miss Ge A 
Vicars, a Leopard (Meds pargus 3) fram Ceylom presented py 
Mi Marcus W Millett, a Lesser Sulphur-crested Cockatoo 
(Cacatua sulphurea) from Moluccas, presented by Mys Kate 
Taylor , a Greater Sulphur-grested Cockatoo (Cacatua galerita) 
from Australia, presented by Mr Earle Whitcombe , a Common 
Zebra (Equus zebra Q) from South Africa, a Wonga-wonga 
Pigeon (Leucosareca picata 2) from New SouMf Wales, a 
Cereopsis Goose (Cereopsis nove-hollandia) fiom Australia, 
deposited, a Yak (Poephagus grunniens $), born ip the 
Gerdens . 





OUR ASTRONOMICAL COLUMN 


ASTRONOMY AT THE PARIS ACADEMY, APRIL 11 —MM 
Péngaud and Boquet have mdependently made some observa- 
tions of the latitude of Paris Observatory, one of the objects of 
the investigation being to determine whether the value under- 
went g periodic variation The two series of observations only 
differ from one another by about one-hundredth of a second of 
arc, the value derived from them 1s 48° 50’ uor No 
definite evidence of variability was obtained Admiral Mou- 
chez, ın commenting upon these observations and a dis- 
cussion of the latitude of the Observatory, made by M 
Guillot in 1879, said that doubtless the variation found at other 
Observatories was wholly or ın large part due to the influence of 
temperature on astronomical refraction A photograph taken 
by Dr Guill was presented by Admiral Mouchez to the 
Academy It embraced an area of 2° x 2°, and on this sky- 





space fiom 30,000 to 40,000 stars had left their impressions, 
besides two nebulae The exposure given was 3h 12m instead 
of the rh which 1s given to plates for the “Carte du Ciel” If 
this exposure were possible for the whole photographic map of 
the heavens, about 300,000,000 stars would record their exist- 
ence instead of 30,000,000 
Swift’s and Denning’s comets have been observed at Bordeaux 
i on seyeral occasions The former ıs described as very bitlhant, 
with a nucleus of about the seventh or eighth magnitude, a head 
about 8’ im diameter, and the trace of atal M Landerer has 
compared the calculated time of eclipses of Jupiter's satellites 
give in the Counazssance des Temps with the actual times 
observed The agreement between the two 1s very remarkable 


Sotar Heat —Volume n of the Transactions of the Astro- 
nomical and Physical Society of Toronto (1891) has recently 
been issued It contains several interesting papers, one of 
which, by Dr Josèph Morrison, deals with solar heat. Two 
theories have been advanced to account for the source and 
maintenance of the heat of the sun One ascribes the heat to 
the energy of meteoritic matter falling on the sun, the other 
asserts that the supply of heat 1s kept up by the slow contraction 
of the sun’s bulk Taking the ‘‘solaı constant” as twenty-five 
@alories per square metre per migy*e, Dr Morris@én calculates 
that the linear contractioi of the radius®of the sun which 1s 
requisite to keep up the present rate of radiation, 1s © 000094972 
feet in I second, or 1569 feet ın a year, or 29 716 miles in 
a thousand years ‘‘Now 450 mules of the sun’s diameter 
subtends at the earth an angle of 1”, and therefore ıt would 
requne 7575 years for the sua’s angular difmeter to be reduced 
by 1” of arc, which ıs the smallest angle thet can be accurately 
measured on the solar disk” With fegard tg the meteoritic 
theory of solar energy, a calculation shows hat a quantity of 
matı which weighs one pound falling freely from uffinity to 
the sun would develop by its kinetic energy 82,340,000 units of 
heat From this ıt can be found that the heat radiated could 
be developed by the annual impact on the sun of a quantity of 
meteoritic matter a trifle greater tham ‘Y/rooth of the gareb’s 
mass, and having a velocity of 382 6 miles per second 


some recent numbers (248 and 249) of the Asty onomecal Journag, 
announced the discovery that thè garth’s axis of rotation revolves 
round her axis of maximum moment of inertia in a period of 
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PERIODIC VARIATIONS IN LATITUDE —Mr Chandler, m’ 
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about 427 days ‘In the Monthly Notices for March, Pypf New- 
comb contributes a paper on thes « Dynamics of the Earth’s Rota- 
tion,” in which th® result ıs mentioned with reference to the 
periodic variations m Jatitudg. By dynamic principles theeatio 
of such a rotatiop to that of the eartg’s revolution ‘should be 
equal to the fatio of herepglar moment of mertia to the difference 
betwéen the equatonal and polar moments” This gives a time 
«of rptatipn of 306 days Mir Chandlers result, as Prof New- 
comb says,‘ at first sight seems in complete contradiction to 
w @hese principles,” and he 1s led to mquire into the theory which 
assigns thé time of rotafton The present paper ıs the result of 
such an investigation, and he finds that two defects have made 
themselves apparent-g-‘‘namely, the failure to take account of 
the glasticity of the earth itself, and of the mobility of the ocean ” 
If the cath bé¥considered first of all to be rotating asa homo- 
geneous spheroid covered by an ocean of the same density as 
itself, the axes of rotation and figure wotld of course he perfectly 
coincident By supposing a slight displacement of the axis of 
1otation of o” 20 m the case of our earth, he estimates approxi- 
mately one-fourteenth of this as the movement of the axis of 
figure in consequence of the shifting of the ocean, As two- 
sevenths are required by Mı Chandler’s results, “the ocean dis- 
placement only accounts for one-tourth of the difference ” Since 
the remainde: must be attributed to the elasticity of the earth, 
he inquires into the rigidity that our planet must have, so that 
the displacement of the axis of figure may be two-sevenths that 
of the axis of rotation the result of the inquiry is to find that 
a rigidity greater than that of steel must be assigned tou The 
effect of viscosity, he mentions, makes the normal pole move slowly 
and continuously towards the revolving one, so that in time 
they would meet if they were not acted upon occasionally by some 
opposing forces The pole of rotation, according to Chandler’s 
period, makes sx revolutions m seven years, and Prof New- 
comb investigates the effect of an ‘annually iepeated cause” 
that might produce such a change im the position of the earth’s 
axis This effect, as he points out, would be cumulative for one- 
half the period of seven years, and as the displacement 1s small, 
a comparatively minute distm bing force can be looked for Basing 
his calculations on Chandler’s penod, he finds that such an effect 
can be obtained, for, “f the winters in Sıbena and in North 
America occurred at opposite seasons, we should have no diffi- 
culty in accepting the suffiency of annual falls of snow to 
account for this anomaly ” 





RECENT ADVANCES IN PHYSICAL 
CHEMISTRY} 


° 
N its course of development from a descriptive into a rational 
science, chemistry has, em a tolerably regular series of 
changes, passed in tun through periods of more special and 
of more general interest While the gathering together of 
empirical facts proceeds in quiet, steady work, little troubled 
by minor and rapidly decided differences of 8pmion, it 1s regu- 
larly noticed, upon the other hand, that more generalizing ideas, 
brought forwaid for the purpose of a ratlonal comprehension 
and umfying of this material, obtain only in the rarest cases a 
kindly, immediate reception On the contrary, the reaction 
which such things at first call forth 1s almost always a more or 
less violent oppositiqn, its wrecipitatg 1s to be sought out upoft 
the filter of the scientific hterature of the time, there coming 
afterwards to our view, in the text-boohs, only the clear filtrate 
of the pure results This has scarcely ever appeared more 
strikingly than im the fall of the yhlogiston theory the perio- 
dicals and books ofgthe last century resound again wth the 
strife of the opponents, and often efough were the moral qualities 
of the newer party attacked when the opposed argument» became 
threadbare , whereupon from the attacked paity a correspond- 
ing reply was never lacking The intellectual combat died 
away but slowly, until the new territary was occupied 1n confmon 
in peace and harmony We have lived through a similar 
experience in the change from the electro-chemical theory to 
the shbstitution-theory, in the transfer from the idea of equ- 
venis to that of molecflar quantities, ın the transformation of 
the radical theory into the theory of types and structure Even 
| the younger men among us iemember the strong opposition 
gnth Which was greeted at its first appefrance that idea gf the 
x Address delivered before the uated Sections of Physics and Chemistry 


at the yegrly meeting of German Men of Science and Physicians at Halle, 
Septembetgeg, 1851, by Prof W Ostwald, Ph D , of Leipzig 
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arrangement in space of the atoms m mofécules, which now 
occupies so many investigators $ eee. 

So it 1s a bloody field, whose present conthtian I have gunder- 
taken to represent to you to-day Do not fear that I shall bring 
the uproar of conflict into this hour of peac@{ul fooking back- 
ward and foward I have rather called grip hese recollections 
m order to awaken in you the consciousness that this strife, 
which has indeed not been wanting in the more rec€nt years of 
the development of general chemistry, 1s no abnormal pheno- 
menon, possibly called forth by an unusualeinferority of the 
newly appearing general ideas or of their defenders, but that it 
is only a question of the normal birth pains vehich unavoidably 
accompany the appearance of important generalizations . 

But before takmg up connectedly these newer and newest 
things, ıt will be ın place to cast a glance over «he development 
of those fields whose progress has been of a steady nature 

Fnst, as concerns the atomic weights® The inveStigations 
which have been carried on for some years by American and 
English investigators—Cooke and Richards, Morley, Lord 
Rayleigh, Noyes, Dittmar, and others—upon the relation be- 
tween hydiogen and oxygen, have not yet been brought to a 
close While most of the determinations have united to ındı- 
cate that the ratio of the atomic weights of these elemenfs 1s 
I to 15 87, thus differing about o 8 per cent from the previously 
assumed value I to 16 00, yet by means of a well-thoyght-out- 
method, Kaiser has found first 15 945, while he has now just 
announced that the most probable value 1s thg old 1 to 16 00 Tt 
1s remarkable that the effortsof so many investigators to determine 
this fundamental constant accmately to within one pait per 
thousand have not yet met with a generally-accepted suctess 

th this connection are to be mentioned the discusgons, which 
have been held upon the question as to thé practical unit for the 


atomic weights, whether O= 16 coor 15 96 should be employed @ 


This is not the place to test the grounds adduced oa both sides 
Perhaps ıt mgy be possible, with tHe present stgicter organiza-° 
tion of our Sociegysto form®a commission which shall swhyect 
the questi6n to a general examination, and which, by the stand- 
ing of its members, siall be endowed with sufficient auth8nity to 
insure to its decision some prospect of general acceptagce ° 

The question as tu The connection and gignifitance of the 
numerical values dt the atomic weights” fas made no progress 
of importaffte since the fundamental reseaiches of Lothar 
Meyer and Mendeleeff Indeed, spegulations do not cease in 
the direction given by the assumption of a compound ngtuse of 
the aba yet I know of none fo. which [could dare 
prophesy growth and defelopment Steady work" in the 
revision of the numerical values of the atomic weights has 
been patiently prosecute’ I need mention especially only the 
close of the researches of the untiring Seubert upon the metals 
of the platmum group, and we shoyld recognize with great 
thankfulness the devotion with which this work, so thankless in 
itself, has been carried through 

No new elements of impgrtance have come recently to light 
Although ın the garden of the ‘‘rare earths’ Masy a blossom’ 
has appeared, there fail af yet any ‘real fruits 

In the theory of gases the investigations continue according 
to the general @quation of condition (Zustdudsglechung), m that 
the recognitiog 1s steadily breaking its way, that the nearest 
entrance to the theory of liquids leads necessarily over the 
critical poist = =Thé kinetic hy®iiesis, which was greeted 1n its- 
tire with so much sympathy, and „has enjoyed such careful 
attention, 1s showing itself here essentially unfruitful, since the 
two main principles of the theory of van der Waals, to which 
tHe immediate future undoubtedly belongs® are dependent of 
the kinetic hypothesis In fact, neithergthe assumption that 
only the space which 1s zof filled with the substance of matter 
follows Boyle’s law, ngr the assumption that this matter pos- 
sesses still sonfe energy of reciprocal action, necessitates any 
definite representations whatever in the Sense of the kinetic 
hy pothesis s = 

Among the experimental researches wpon these relations are 
especially to be mentioned those ef Ramsay and Young The 
relation determined by them, that within a very wide range the 
equation pv — 4) =: fT 1s true, pr that the co-volume, J, 1s 
independent of the pressure, 1s one of éhe few general facts 
which are leading us to a more accurate knowledge of the general 
equation of condition 

In solving the task of finding a theory of the liquid condition, 
we shall have,to seek other properties, which show themselvés 
éo be here subject to the more simple laws As yet butefew 
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such have become &noWn, anf still fewe: have been considered in 
this mannen Inaddition to the above-mohtioned result of Remsay 
and Yotthg, there @aims atfeption one discovered by the Hun- 
garian’physicist Eot®os, according to which the molecular surface 
ener gye as e®pressed by the product of the capillary constant 
and the 2rd powg: of the molecular volume, is shown to be 
a linear function of the temperature Since the surface energy 
stands ın clesest connection with the energy of interaction, by 
virtue of which the substance of liquids, in contrast to that of 
gases, assumes 1tg own proper volume, and to which 1s accord- 
ingly due the characteristic eatstence of the liquid condition, 1t 
becomes at once gvident that here certainly a means of access to 
the theory of the latter 1s afforded This means may be ex- 
pected to lead more rapidly to the goal than the methods 
hitherto almosf gaclusively tried, based upon a relation between 

«volume, tegiperature, and pressure 
The stechiometry of the liquid organic compounds, founded 
by Hermann Kopp, has enjoyed likewise a steady development. 
While the question of the boiling-point seems to be essentially 
postponed until the general theory of liquids becomes known, 
yet that of the molecular volumes has reached a stage which 
already assures the prospect of a successful period of develop- 
mett The &dditive scheme, proposed by Kopp as a first 
@pproximation, according to which the molecular volume 1s the 
„sum of the atomic volumes——a scheme whose insufficiency Kopp 
bim§el? had shown in the case of oxygen—determines only the 
1oughest outlines of the phenomenon in question Other factors 
make themselves Sveiywhere felt, as was shown by Kopp 
for oxygen—that the portion of the molecular volume due to 
it can assume different values according to the function of this 
element in the compound, ze according to the constitugion 
of the mol&cule—so the same holds for the other elements An 


e essential difference between univalent and bivalent elements 1s, in 


* this line of effort has been 


this respect,, not present ethylene and ethylidene chlorides 
ehave different molecular volumes, although they both contain 
satuyited carbon atoms, and, ea addition, only univalent 
elements axe. r 
Weenust, accordingly, more than evew before, recognizethe 
qiolecular volume as a constitutive property This recognition 
removes åt once the figm barrier to vel rhe additive scheme, 
greatly against the wit of its origmator, hadNhardened In vain 
had been for so long striven to force the facts ingo this form , 
ever and again their living body would not fit upon the wooden 
cros Now we see thåt this undertaking was zecessarily in 
vain ve “begin to comprehend that methyl alcohol must be 
more different from ethyl alcohol than ethyl alcohol from fropyl 
alcohol, and that these two, agam, must stand an a different 
1elation than do propyl alcohol ana butyl alcohol, although each 
time the ‘‘same” difference of CH, 1s at hand—that there are, 
1n short, no two pairs of compounds whose differences are entirely 
the same r 
Now, ıt ıs qute dependent upon the natwe of the property 
considered, im what relation the additive foundation stands with 
the mod:fyingeeffect of constitation® With the molecular volume 
the first ıs comparatively superior , weth the boiling paints, how- 
ever, the latter make themselves to the most superficial observation 
so energetically felt that, since the attempts of Sghroder, Lowig, 
afd others, which over fifty years ago failed toeairy through the 
additive scheme for the boiling-po:nts of orgaffic compounds, 
figitely givengip The other pro- 
pertes which have been studied fall between these two limits 
* This holds especially for the molecular refraction Just as 
Buff had earher shown that ‘‘double bound” carbon possesses 
a greater molecular volume than does saturated carbon, eit 
has been demonstrated by Brubl that a similar relation holds 
fo. the molecular ieffaction This influence of constitution 1s, 
however, not the only one, a similar inference has been shown 
fo. oxygen and likewise for chlorine, and ıt hassbeen repeatedly 
shown that, even sf appioximately additive laws be followed 
among the higher mambers of homologous series, yet these do 
not apply for the first yembers This ıs necessarily so, as has 
aheady been shown m discussing molecular volumes 
The magnetic rotation 1s a property of much more strongly 
marked constitutive character than are mglecular volume and 
molecular refraction, We possess here mest excellent inves- 
tigations by Perkin, which have often been found of service in 
determining questions of constitution 
Tn relation to the connection between the different properties 
ef substances a fruitful line of thought has been carried out by 
Phylippe-Guye Asis known, Maxwell had dertved a definite 
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relation between the coefficiqnt of refraction and the dielectric 
constant® from his w#le-reaching speculative investigations, 
which lartér had yielded a compltte analogy qf the mathematical 
eaprgssions {Sr electrodynamical and optical action at a distance, 
together with an approximate equdlity of the fundamental con- 
stants, and whichshave bten finally made frurtfal hy the brilhant 
experimental investigations of Hertz# “This dielectric cogstant 
1s in turn, according to an expression due to Clgusius, a simple 


function of that fraction of tffe total vame of a dielegtrtc which ¢ 


1s occupied by the actual material substance (considered as con, 
ducting) But this so called true molegular volume as, finally, 
nothing but the co volume in the equation of Van der Waals 
There 1s accordingly to be &xpected a close connection between 
the critical constants and thé molecular refraction, and Guye has 
shown that the expected connection actually exist . œ 

Although spectrum analysis, with its manifold applıcations, has 
for years had almost no rational development, ıt has recently taken 
a quite promising startin the stochiometric direction The theo- 
retical and experimental researches of Balrer, Deslandres, Junus, 
Rydberg, Kayser and Runge, and others, indicate alieady that 
the time 1s not far distant when there shall be simple and intelligible 
regularities in this field, which until now has been so overgrown 
with unfruitful hypotheses Only upon one point I wish at this 
opportunity, asa chemist, to direct the attention of the physicists 
It 1s held as an undoubted dogma that at the highest tempera- 
tures, as, for example, in the electric hght arc, all compounds 
must,be dissociated into then elements This view 1s certainly 
not justified What we do know about the stability of com- 
pounds 1s, on the contrary, that all compounds which are formed 
with absorption of heat become wove stable with rising tempera- 
ture, and the reverse Because the majority of the compounds 
known to us are formed fiom the elements with evolution of 
heat, and correspondingly become more unstable with rising 
temperature, the conclusion has been drawn that this is in 
general the case But if we reflect that cyanogen and acetylene, 
two compounds formed with great absorption of energy, are 
readily formed ın quantity, at the highest temperatures, 1n the 
blast furnace and in the Davy arc light, we become conscious 
that the spectra occurring at high temperatures may, under 
proper conditions, belong to compounds which, formeds with 
great absorption of energy, may have a fleeting existence con- 
fined to those temperatures only From this point of view, 
many difficult facts of spectroscopy and spectrometry would have 
some prospect of a proper interpretation 

At the extreme boundary of the optical properties, towards 
the side of the constitutive character, stand fin@lly colour and 
rotation of the plane of polanzed light Although the first 
property 1s decisive for one of the most important branches of 
teclwnicat chemistry, the dye stuff industry, stil but little 1s 
known as yet about the connection of colour with composition 
and constitution The investigations of Kruss, Liebermann, 
and more iecently Vogel, all imdicate that the property 1s in 
great measure constitutive, becoming additive only within the 
narrowest limits of closely-related compounds ‘This renders 
correspondingly difficult a recognition of the connections at 
hand Some time later, on the contrary, directly on account of 
this marked coastittive character, the colour will be an 1m- 
portant aid in the determination of constitution, at the same 
time, when we shall have learned to recognize this connection 
with some certainty, the discovery of new dyes with defintte 


properties will be no longer a matær of ajucky hand and of an 


unconscious feeling for this connection, but will rest upon just 
as broad a basis as, for example, the technic of the metallergical 
processes 

The constitutive character of the rotation of the plane of polari. 
zation has been always known and recognged Since van’t Hoff 
and Le Bel, twelve years*ago, pointed out the connection 
between this property and the presence offan ‘‘ asymmetrical ” 
carbon atom, z¢ one jomed with four different elements or 
groups, this idea has, at first slowly, theh more and more 
rapidly, had an important development For the ‘optical 
symmetry” shown by Pasteur im the tartaric acids, the ex- 
amples have become more and more numerous, the researches 
of Wallach on the ethereal oils haye especially furhished 
valuable material The presence of oftical activity 1s nosv Weld 
as an entirely undoubted proof for the presence of asymmetnical 
carbon, and Le Bel has just announ-ed that he has succeeded 
in tke preparation of ‘optically active nitrogen compounds cog- 
taining an asymmetrical nitrog@y,atom 

The investigator whom we have already mentioned, Philippe- 
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Guye, has made a rerfarxable@attempt to find lays for the 
numerical values of the mojecglar r8tation, by giving to the 
asytrmetry of éhe carbon atom a numerical measure de- 
pendent upon the masses jammed thereto, and, ın cases of 
analogous compounds, comparing this with the values for the 
molecular scofipoundge While this attefnpt has been well 
supported by a number%f alder measurements, especially those 
of Pictet on tle esters of the tagane acids, yet his own deter- 
minations on the actf¥8 amyl derivatives have not indeed fur- 
nished much very favourable evidence He has not overcome 
the d fftulties of obtagning pure material, and certain facts were 
observed contradicting the assumption that the sense of the 
asymmetry 1s due to the masseg added It 1s not mprobable 
that this difficulty ‘will be overcome by placing the optical 
amet, 1f Iymay be allowed the expression, not proportional 
simply to the mass of the atom, here 1s rather to be suspected 
a connection with the atomic refractiof 

We turn now to a field whose development belongs entirely 
to the last few years, to that of solatzons If we call to mind 
the old saying, Corpora non agunt msi fluida, vel soluta, we 
perceive at once the very great importance of the field, all 
tational knowledge of chemical processes must be preceded by 
a corresponding knowledge of the condition of dissolved 
substances 

I do not need to remmd you that van ’t Hoff’s discovery of 
the identity of the laws of gases with those of dissolved sub- 
stances, 1s to be characterized as the greatest step forwardgwhich 
has been made ın this direction If we reflect that the de- 
velopment of the molecular idea, which rules the chemistry of 
to-day, 1s most decidedly based upon the laws of gases in their 
simple form, we recognize at once that all the important rela- 
tions winch have been here found can be directly transferred to 
the domain of solutions The latter has, however, at the same 
time, far more varied possibilities ım the form of 1ts phenomena. 
While in the case of gases only two of the variables, pressure, 
volume, and temperature, are independent, there 1s present for 
solutions the manifold infimity of the non miscible and partially 
miscible solvents To tis is due the appearance of a great 
number of new formal and numerical relations for solutions, 
even under assumption of the simplest form of the governings 
laws, whereby a rich field of inexhaustible fruntfulness 1s made 
accessible to investigation In fact, after this advance by van ’t 
Hoff, the theoretical investigations of Planck, Riecke, Lorenz, 
van der Waals, and Boltzmann, as well as the progressive com- 
bination of theory and experiment ty Nernst, have showg how 
varied and valuable are the results *o be gained, results whose 
details I am here compelled to omit 

I wish, at this opportunity, to call attention to one particular 
pomt I have already mentioned that the way to a raffonal 
theory of the liquid condition teads from the gases, through 
ther variation from the sifiple gas Jaws, and through the 
critical po nt, whose constants express in especially simple form 
the individual properties of the kind of matter m question 
Now it is to be expected from ‘he theory of solutions, and it 
has been demonstrated in detail by O Masson and W Ramsay, 
that upon .ransition from a dilute to a concentrated solution we 
observe entirely the same phenomena that appear when the 
volume of a gas is dimmushed, there is here also a critical 
state with its corresponding constants We thus have here a 
second wayeto a theory of the condition of pure liquids, which, 
by reason of the greaker vaty of tle phenomena, 1s a far more 
difficult one than 1s that first named, but which, however, may 
in many cases be of assistance where the other fails 

While the already discussed parts of the newly opened terri- 
tory are mainly those problems with which physicists have 
concerned hemselveg, still its stugy has not been Jess fruitful 
for chemistry in pagticula:, especially for organic chemistry. 
To the above-mentioned variety of the relations here present 
corresponds an“eqyal variety of the methods of determination of 
that most important constant, the so-cailed molecular weigkt of 
dissolved substances Since the tireless Raoult had shown years 
ago, In a purely empirical manner, the application of the proper- 
ties of solutions to this purpose, ıt was reserved for the theory of 
van ’t Hoff 10 discover ge rational basis of these relatiors, and 
thüs fðr the frst tıme to give to wider circles of investigators a 


e feeling of security ın the making of such molecular weight 


determinations Especial service has gbeen rendered by E 
Beckmann 1n the technical devqlopmens of these methods » and 
the Beckmann freezing apparasus and boiling apparatus form at 





present st as necessary and much used a part of the equipment 
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of a laboratory as formerly the*Hofmann fpparatus for deter- 


mirth vapour densitits e ote 
It has nsturally come to pass that, togetMer with the guddenl 

increased range of molecular weight determinations, our views 
of the nature of this quantity and of the tkere®ith c8nnected 
question of valence have undergone a gorgespondipg change 
The conception had become gradually rather dogmatically rigid . 
it was understood to require for each substance Anly a single 
absclute molecular weight, the variations observed, for 


example, m the case of acetic acid, beimg characterized aS e « 


anomalies Molecular weight determmations in solutions have 
shown that such vanations are so extendeds and, at the same 


time, occur so regularly, that they may nolonger be pushed aside, 


as anomalies It 1s therefore at present generally recognized 
that a substance may quite well have different molecular weights, 
standing in the ratio of simple multiples, the mast important 
weight for the chemist being of course tHe smallest ofethem 

The consequences connected with van ’t Hoff’s discovery 
being so important and wide-reaching, they have had in general 
a friendly reception, although a few scientific men—not of the 
highest rank—fearmg the little plants cultrvated by them to be en- 
dangered by the flood of hight falling upon them, have attempted 
ashght resistance On the contrary, all the unéasiness whfth 1s 
unavoidably connected with important revolutions has beep 
directed against a second idea, which, appearing ape later 
than that of van ’t Hoff, removed a fundamental difficulty in 
the theory of solutions, which had until that time made ‘ts 
acceptance impossible forme Ths idea has at the same time 
shown itself as an aid to mvestigation to be of unexampled 
sweep and value ‘This 1s the theory of electrolytic disseciation, + 
of@Arrhenis . 

It is certamly to be presumed that tHe fundamental idea of 
this theory 1s generally known In the aqueous solutions of the @ 
electrolytes, the salts, acids, and bases, a greater oc less propor- 
tion of the dissolved molecules art regarded gs split up into 
electrically charged constitu@nts or rons, which exist in thesolu- 
tion indefently of one another in the same manner as the partial 
molecules of a diss@ciated gas If the van ’t Hoff thtory be 
admitted, ıt must be admitted that m a solutién gf sodium 
chloride, for examytPtlmost double as many iadividual par- 
ticles or moleculef are present as ma cdfresponding solution of 
sugar or w@a of the same formula weight The experimental 
connection of these variations with, the fact and numerical 
amount of the electrical conductivity, first discovere@ by 
Arrhemus, and which cannot be denied, furmsife$ the bass 
for the second part of the theory of Arrhenius, the assumption 
of electric charges upon the separated molecular constituents or 
ions If now these fundamental ideas are accredited, the re- 
mainder follows with directly evident necessity 

The significance of these views becomes apparent upon con- 
sidering the quite astonishing range of phenomena in the most 
widely separated parts of physics and chemistry which have 
received explanation from the theory of Arrhenius in connection 
with that of van ’t Hoff. It 1s simply impossib® gn the limits 
of this address to even dhumeraté these single applications , I 
shall, as I think, do better by treating the question from a more 
general standpoint, and, without speakufgem particular of each 
advance made “sketch in rough outline that field in whfch 
both theories have brought or will brinf decisive explanation 3 

Let it he first @lled to mm¢pthat the laws of dissociation. 
were already earlier derived thermodynamically for gases If, 
then, ın the field covered by Arrhenius, the question be one ‘of 
dissociation, and the laws of gases do, according to van ’t Hoff, 
h@ld for dissolved substances, 1t follows thd® the entire theory of 
tne chemical afinity of electrolytes must be grelded by the applica- 
Ron of those laws of dissociation This means nothing less than 
that the problem of chemical affinity ıs in reality solved. 

The concepten of chemical affinity is to be understood to 
reach so far as to include all phenomena cafised by the so-called 
inner energy of bodies It meludes, then, not only the pro- 
cesses especially termed chemical, but also those of vaporization 
and solution without exception asgwell If it be wished m the 
latter case to preseyve the ever emphasized but still unclear dıs- 
tinction between ‘‘ehemical” and $‘ physical” processes, to the 
former may be re®koned those processes@in which electrolytic 
dissociation comes into question, and to the latter those in which 
this is not the case Thus, the dissolvmg of oxygen in water is 
m tlfis sense a ‘‘ physical,” that of hydrochlone acid in water a 
“chemical,” process. But this distinction 1s secondary it $ 
@*pressed only im the greater complication of the corresponding 
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formule , the fundamental equations remain everywheregthe 
same InaotRef words, the question is one of the theory of all 
e@@onditious whereby hgterogeneofis substances or heterogeneous 
phases of the game substance have assumed, after reciprocal 
e fluence, a condition of equilibrium independent of the time 
The general theomy of these conditions has been developed by 
J Willard Gibbs sixteen years ago, a German edition of this 
magnificent Aid incredibly many-sided investigation 1s at present 
m the press Through van’t Hoff and Airhenius we are placed 
® ina position to inserfin the equations of this man of science, which 
contain necessarily a great number of yet unknown functions, the 
expressions for thé@se functions, together with the numerical 
* constants, and to thus solve the problem numerically from case 
to case à 
It must, however, be borne in mind that the functions ın 
question, exfressing ag the sum of its single forms the total 
energy of the system considered, are yet known only for the 
cases of gases and dilute solutions, z e for the cases where the 
inner energy has become independent of the volume As far as 
the knowledge of the equation of condition reaches, extends 
the possibility of mastering the heterogeneous conditions and 
chemgal equilibya And we see at this place how the different 
parts of general chemistiy reach to one another the hand, the 
salution of the problems which were mentioned in the first part 
of this agdress is also, for that just discussed, the unavoidable 
condition of progress 
ut with the rangę just measured off, great as it 1s, the limits 
of the pfovince of the van °t Hoff-Arrhenius theory are not 
yet reached The dissociation discovered by Arrhenius 1s 
‘an elect/Olyize one Accordingly, the immense number of 
phenomena, m which the electrically charged 1ons partecipat®, 
belong likewise with those which here receive a new light 
“The question as to the source and maintenance of the electrical 
e energy in the galvanic elements, as to the conduction of current 
18 electrolytes, aw fo the meaning of galvanic polgrization, are 
only siigle points an this field Elettro-chemustry in the widest 
sense, and, mdeed, as much so that part which 1s concerned 
with essentally electrical questions as that which studies chemical 
qutstions, kas already received most valuable furtherance from 
our theory, and has yet nfore in prospect 
It 1s natural, as against this exposition, to propose the question 





how the theory of van ’t Hoff and Arrhenius has r&ponded to , 


the requirements which hawe been made upon it in a so extra- 
ordinawly wyig-reaching and varied manner Since I belong to 
the few who make use of this aid in therr investigations, I pust 
freely confess that my judgment in this matter may be looged 
upon as subjective , but since, on the other hand, I hold to both 
theories unfortunately, not the position of a father, but only that 
of an uncle of rather distant relationship, you may trust me that 
at the time of first meeting, them I was rather inclined to repel 
than to greet them I can then only personally declare that 
no scientific 1dea produced ın my time has assisted me in such 
measure as has this one, and that I gave further gained the im- 
pression that ethe great pees fields named have received 
likewise unusual furtherance from this"idea In particular the 
extraordinarily manifold, and severe test which hes in the 
nurgberless numerical Gonsequences of the theory @n all possible 
fields, has yielded such a number of confirmatgons that the 
erelatively rare cases where the unprejudiced decision was 
+ Yinsuffgient” entirely vanish ®Naturally Must noe be con- 
sidered the judgment of those who, with insufficient qualifica- 
tions, set themselves up as judges, who do not attempt to test 
the theory, but onl# to refute it The misunderstanding and 


false conceptions frdn which such ‘‘refutations” proceede? 


have been in fact of ch kind that thereout no real progress, 
which 1s the end of every scientific undertaking, has resulted 
I hasten to close The concise review of the working ground 
of general chemistry, which I have just attempted to give, shows 
to what great extent chemistry has made use of physical means 
to solve her problems “tıs, therefore, not especially necessary to 
urge my chemical associa®es that they should follow up the study 
of physics and acquire the necessary mathematical knowledge 
It 1s cared for at many Universities by the more far-seeing 
teachers of chemistry, that ghis indispens@hle knowledge 1s 
made as accessible as @ossible to our youths, and my personal 
experrence has shown me that such opportunities are gladly and 
profitably used A 
ut the reverse does not present so favourable an aspect 
The science of physics requires for its extension and develop- 
men@exhaustive chemical knowledge in many directions All 
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phenomeng in which the gpeci@l characte: of matter comes into 
question reqyire for their study» ar, extended knowledge of just 
this character,g ¢ chemical knowledge An® I cannot avoid 
complaiuing that ın this dwection tpo little is done. In the 
more recent physical literagre, I have met not seldom chemical 
views, which were, in short, fearful, and which gave to the 
interpretation of the observed phenomena an enurelv false 
direction The physicist ig only t inchin@l to cqnsider 
chemistry as an inferior science, of niata knows a eat suffi- 
ciency 1f, 1n the early part of his student life, he has once heard 
its lectures, Nothing can be more wrong @han such a vêw By 
reason of us richer and moee special store of fac’s, chemistry 
really remains behind physics y its development into a rational 
science, and it will ever so remain, in the same way as hyss 
remains behind astronomy or mathematics But diæctly ‘for this 
reason the beginning of the student years ıs the only time in 
which to become acquainted with the varied details of cnemical 
phenomena, and to take up the enormous range of experienc? here 
offered For, according to experience, the physicist never tearns 
them late: The history of our science pomts out a number of 
men, who, from chemists, have become physicists of high rank , 
I need name only Regnault, Faraday, Davy, Magnus, Hittorf 
But I cannot name a single man of science wno, after having been 
trained as a physicist, has made one purely chemical discovery 
of importance, for ıt never occurs that a physicist eer learns 
chemistry The great range of empincal experience can only 
be :ncerporated mto the memory at a time when the latte: 1s 
fresh, and it 1s usually already too late but a few semesters afte: 
the student life has been begun 
I can, therefore, not urge my physical colleagues enougn 

send your students at first fo. a few semesters into the chemical 
laboratory We chemists must indeed do our part, ın suitably 
rearranging the laboratory instruction , the practice in qualita- 
tive analysis should, ın particular, be greatly cut down, and in 
its place preparative work ın its widest sense, together with the 
typical forms of quantuative analysis, should be taken up But 
since the same requirements are to be made upon the education 
of the future teacher of the natural sci€nces and mathematics in 
the Gymnasia and Realschulen, will not be difficult to soon 
ind the methods best adapted for the chemical education of all 
non-chemists, without imjuing the immediate purpose of the 
chemical Jaboratories—the tratning of chemical specialists 
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THE GENERAL CIRCULATION OF THE 
AIMOSPHERE?! 


JF the question of the general circulation of the atmosphere 
Were referred to a meeting of educated people, one might 
be sure that ninety out of a hundred who could give any answer 
at all would explain it by the time-honoured equatorial and polar 
current , 1f anyone initiated in the subject sat near, one would 
observe a pitying smile upon his hips, and, if asked for his 
opinion, he would welegate that current, of sacred memory, to 
the region of the fables, or at most only allow it to hold sway, 
with certain limitations, in the tropical and sub-tropical zones, 
the region of the trade-winds , the temperate and cold zones 
however would be reserved for the dominion of the variable 
winds, and of newly arisen cyclones and anticyclones, of which 
we cannot tell whence they come and whither theyego, ze for 
the origin and disappeaianc@ of whf@h we @annot lay down any 
laws And if there were several of these imtiated persons pregent, 
a discussion would at once occur, from which no one could obtain 
a clear 1dea, and which would leave everyone with the impression 
that nothing certain was known about the subject I suppose 
that you have been present at swch a discussidh, and have appealed 
to me to explain to you the present state ofeour knowledge of 
this subject s 
I undertake this task the more willingly, ginée the question 
of the general circulation of the atmosphere has but #ecently 
entered upon a new stage, which marks a great step.towards the 
complete solution of the question, and becanse it 1s very desir- 
able to obtain as wide a diffuston as possible for this theory 
which corresponds to the present state o@ fhe science e.. 
In this question especially, as ın many others, the history of 
the development ıs exceedingly instructive, and of the greatest 
value in aiding a comprehension of the subject I propose, 
therefre, that you should followgme through the differea: stage? 
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which the explanation of the ganeral circulation of the atmo- 
sphere has unaeigone, little og not&ing more wil then be 
wam ng in ordew to understand the answer to the question at 
issue, š . 

Dove was the first persoñ who advanced a theory of the gene- 
ral circulation ®f the atmosphere after mete8rology took a place 
among the exact scienc@s He considered the question from a 
high and correct stand-point, becguse he considered the atmo- 
spher.t agvelope of tife*earth as a whole, which received its 
motion from the sun, the universal motor According to his 
theory, the explanationgof the general circulation of the atmosphere 
took the following form — e 

The heat of the sun 1s not uniformly distributed over the 
earth’s surface, but®decreases from the equator to the poles 
The grtatestyheat occurs at the equator, and the least at the 
poles The air which 1s greatly heated at the equator must 
consequently rise, an ascending current must be developed there 
(the celebrated courant ascendant) The zone of calms ıs the 
region of the ascending air current The air carried upwards 
must fow away above towards tne poles, while, owing to the 
rotation of the earth, ıt endeavours to deviate to the nght , the 
equatorial current 1s originated as an upper south-west wind, 1n 
the higher strata of the atmosphere The flow of the upper air 
towards the poles 1s compensated below by the flow of the air 
towards the equator, and this polar current seems to be turned 
away towards the west owing to the rotation of the earth, it 
appears on the earth’s surface as a north-west wind, andgblows 
as far as the zone of calms, where it ceases, and the air brought 
with it 1s carried upwards in the ascending air current, where 
the circulation then begins afresh 

You see that this theory leads to a circulation of the 
air between pole and equator The air rises at the equator 
and flows towards the poles, in order to descend there 
and to flow again towards the equator But Dove states 
expressly that the equatorial current partially descends, even 
m the temperate latitudes, down to the bed of the polar 
current If this happens, and according to Dove this conunually 
occurs, then both winds, the equatorial and polar currents, begin 
the conflict for the mastery The variable winds of the tem- 


perate zone arise out of this conflict, and Dove deduced there-ẹ! the origin of the 
The description which he gave | 


from his law of wind gyration 
of this conflict of the opposing equatorial and polar currents 15 
a thoroughly masterly picture, anc it 1s in a great measure 
owing to this elaborate completion, of his exposition that his 
theory of the general circulation of the atmosphere and hgs law 
of wind gyration were accepted by scientific men The reader 
1s carried away by it as 1f he were present at the conflict of the 
winds in Æolus’s mythological cave, and he is inclined to believe 
that science verifies the ancient mythology so fa: as regar@s the 
lower lat.tudes Dove’s theory found an actual support in the 
trade-winds, and in the law*of wind gyration which generally 
obtains ın Central Europe In fact, in our regions, the wind 
rotates very frequently from east through south to west and north 
Dove’s explanation of this, the conflict of heg@quatorial and polar 
currents must have appeared to be coriect as long as no more 
serious investigations existed $ 

Smce 1863 weather telegraphy and synoptic weather charts 
have led to the discovery of the baric wind law (Buys Ballot’s 
law), and the position was at once changed We learned that 
the winds depend upon the differences of pressure which preval 
over the region undes consi@€ration, end that they circulate round 
the place af lowest pressure , 2 ¢ , with us, they flow to the place 
A 1o est pressure, m spirals opposite to the movement of watch 

ands 

It was now said that the cause of the winds in our latitudes 
was not the great heating of the qr at the equator, but the dif- 
ferences of pressurg which were formed in the temperate zone 
The law of wind gyratwon also became untenable It was found 
that the sw rls*whych arose about the place of lowest pressure do 
not stad still, but move, and it was seen that Dove's law of 
wind gyratiqn for places which le northwards of the tracks of 
these swirls does not hold good, im fact that the rotation ts exactly 
the reverse 

athe reason why Devg’s law of wind gyration mostly holds 

good in Germany and Central Europe, was found to be that the 
tracks of the swirls almost always he to the northwards of Central 
Europe, and therefore the law must hojd good there But as 
eften asa swirl moves more southwards all places in Central 
Europe which he to the noithet ıt havea wind rotation which is 
opposedyto Dove's law. 
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The equatorial and polar currents, so far & regards the higher 
latit&des, were thus dren off the field, and thescomiflig, between 
them, so beautifully described? was again aelegatedyto thee 
mythical cave of Æolus As 1t was feared that the wheat might 
be thrown away with the chaff, ıt was wishedghaf the equatonal 
and polar curent should be banished fran he higher latitudes 
altogether, but left, ın a more limited sense, only in the regions 
of the trade-winds—bet ween the zone of calms and alfut 30° north 
and south latitude , for here it was clear that Dove’s theory held 
good People unceremoniously denied theeright of the polar 
current to blow beyond the 35th parallel, for in this latitude, 
as observations show, a band of high pressureencircles the whole 
earth, while from there the pressure decreases both towards the 
equator and the poles But according to the banc wind Jaw the 
wind can only flow from a place of higher to ene of lower pres- 
sure , the air can therefore only flow from the 95th paraller 
towards the pole, and not the reverse °The pglar current was 
thereby banished without mercy from the higherdatitudes The 
equatorial curent fared somewhat better in the upper regions 
Many persons allowed it tv remain in a small degree, especially 
those who recognized the accuracy of the calculation according 
to which in the higher atmosphere, about 4000 m and over, 
the pressure decreases from the equator tothe pole But very 
few persons knew what to make ol this equatorial current in the 
upper regions, and so at all events it was little regarded, Gene. 
rally speaking, the régime of cyclones and anticyclones was 
established for the higher latitudes, and people were completély 
absorbed in investigating the details of therr qualities and tracks, 
without having hitherto succeeded m obtaining a satisfactory 
explanation of their ongin and development With gard to 
thè propagation of cyclones, ıt was observed that with few ex- 
ceptions they advanced from the westward to the eastward 
Gradually, optnions became general that ıt was the south-west ® 
and west wind of the upper regions which bioughe the cyclones 
with 1t, somespersons explained tlfis west wind in the uppef 
regions as the equatgrial curfent But, on the whole, the general 
opmion Æ this period favoured the rejection of Dove’s polar and 
equatorial current, afid the explanation of all winds by the pre- 
valent differences of pressure, without being able to account fer 

yer * p» s 

Dove was of arfexcitable temperament, and he strongly com- 
bated thes@™Mew views, and laid too much weight on the defence 
of the defective portion of his theory e His contest was fruitless, 
and only caused him to be accused with some justice of hyngering 
the progress of meteorology by his great autho} Dove at 
length remained silent, an€ the funeral anthem of the polar and 
equatorial cifrrent was then chanted 

Muhry, a well-known meteorologist of the Dove school, sur- 
vived him, and constantly raised his voice in favour of Dove's 
equatorial and polar current , he attgntively followed the pro- 
gress of meteorology until his death, a few years ago, and the 
way in which he frequently warned meteorologists against entirely 
excluding the equatorial ang polar current from*then consider- 
ations 1s quite stirring e was continually “trying to turn 
attention to it, but with tim disappeared the last defender of 
Dove’s theory 

But while meteorologists were almoSt%<clusively concerned 
with the detagJ#of the phenomena offered by cyclones and añt- 
cyclones, and alinost lost sight of the Sreat problems which the 
consideratgon of th@ general cir@ugation of the atmospheegfford-,. 
a revolution was being prepared, at, first only individually, but 
gradually more generally, which disposed minds to the môre 
favourable consideration of the general gmovements of the 
@mosphere ° 

More than thirty years ago, Ferrel, gthe great American 
meteorologist, was occupied with the question of the general 
circulation of the atmosphere He developed us laws in a 
mathematical form, and arrived at the following theory — 

Three great zones of calms exist round*the earth, one at the 
equator (or near it), usually called the calfn-belt, the second and 
third 35° north and south of the equatawr, the so called ‘ horse- 
latitudes ” Between the calm-beft and the horse-latitudes, the 
north east or southjeast trade-wind prevails at the surface of the 
earth, and m theehigher regiong above them the anti-trade 
(south-west or noth west) In the calm-@elt, in which no other 
than an ascending movement of the an exists up to the gyatest 
heights, an upheaval of the air occurs, and in latitude 35° a 
des@ent of the same Northwards of 35° N , and southward 
of 35° S , south west and west winds prevail both at the eartl?'s 


g@ulace and at great altitudes, while at a mean height a ræurn 
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norh-westerly gutrefit prevail. The heat of the sun, or dif- 
ference of temperattre between equator and pole, 1s the cause of 
this genegalecitoulation of thaatmospher®, as Dove maintafhed, 
athe devation of the wind from the direction of the meridians 
arises from the rotation of the earth 
This Whole theafy of the circulation of the atmosphere, which 
Feirel deduced by rgathematical means, differs considerably 
from Dove’s, but shows that Dove’s fundamental idea was sound 
and worthy $f respect 
Ferrel’s imvestigation certainly remained long unknown in 
» Europe, and whem at length it became known, ıt was only 
received with a purely theoretical mterest It seemed to have 
no connection wish the present almost exclusively interesting 
question of the ongin, development, and propagation of cyclones, 
and so ıt was 1n fact set aside , although from that time people 
frequently referred to ıt, and began to pay more attention to the 
‘currents of she general circulation But it was only in 1885 that 
Sprung ufhis tyeatise $n meteorology could write ‘‘ And so the 
conviction is now often expressed that we have gone too far in 
accrediting the individual systems (cyclones and anticyclones) 
with the sole control over the motions of the air in higher lati- 
tudes ” , and he then sets up a system of general circulation based 
on the same principles as those of Ferrel Sprung’s system cor- 
responds toleraSly well to Feirel’s, but he also finds in the trade- 
wind zone that the wind direction at a mean height deviates from 
the dirgption of the trade, namely south east, over the north-east 
trade-wind At great heights the westerly winds prevail from 
the equator to the gole, without passing to calms im the horse- 
latitudes At the equator there exists an actual conical calm- 
zone pointing upwards, in which only ascending aur-currents 
* prevail àp to the highest altitudes 
Although, owing to the esteem which Sprung’s treatise evdty- 
where found, this theéry of the general circulation of the atmo- 
® sphere continued to spread, ıt did not arouse great merest, 
because ıt did not take special account of the influence of these 
general currentg en the forihation and propagatyon of cyclones, 
whick justly continued to attract thë most ggngrafattention 
This influence of the general atmospheric circulatioM was first 
insisted® upon by the celebrated physicist and mechamician, 
Werner Siemens, in 1886 He considered the origin of the 
general circulfition gf the atmosphere fee great and fruitful 
principle of the conservation of energy 
Siemens introduced his fai-seeing consideratiofs with the 
remark that, even if Dovg’s theory of the general circulation of 
the aapsphere, which consisted of the ascending air current at 
the equator, Sind the development therefrom of the equatorial 
and polar current with its conflicts f@ mastery ın the temperate 


zones, were defective, yet this explanation was at alf events more , 


satisfactory than the ‘‘ present almost exclusive reference of the 
motions of the air in higher latitudes to minima and maxima of 
pressure” He rightly agks that the seat of the forces—which 
accumulate, in a manner that is not at present evident, powerful 
energy in the cyclones and anticyclones which produce storms 
and whirlwinds—and the point of their attack may be indicated 
Siemens mak no new assertion when he attributes all the 
energy which occurs in cycl8nes and®anticyclones to the heat 
of the sun, but he discusses ın a new and very noteworthy 
manner the way mn wtih the sun’s heat produces the storms of 
ou? latitudes od 

Siemens explams the®general circulation of the atmosphere 
-accordjng to the following prigesples ~(1) Withoutghe heat of 
the sun the earth’s atmosphere would be in a state of relative 
repose, ze 1t would everywhere rotate with the angulai velocity 
of the earth’s rotatign , we should have no winds (2) In reality, 
the earth and its atfiosphere are unequally heated, most at tite 
equator and least atgthe pgles, consequently, air currents must 
arise from the equator towards the poles (3) The energy which 
1s accumulated by the rotation of the atmosphere about the 
earth’s axis must, however, remain constant and anchanged , the 
theory of the conser®ation of energy requires this If, therefore, 
a continual change ofethe geographical position of masses of air 
takes place through equatorial and polar air currents, it must 
take place so that the velocyy of rotation of the whole atmo- 
sphere remains unchanged This 1s only fhe case when the 
velocity of rotation of the whole atmospheresover lower latitudes 
lags behind that ofethe earth, but im higher latitudes out- 
stripe it s 

It is evident from this that anywhere in middle latitudes, both 
noith and south, there must bea belt round the earth where 
rfither a retardation nor an acceleration occus, 2 e where the 
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| anomalous,” He thought this so important, that he und@rtodk 
| 

| 

i 

| 


¢ 


e 

pax is in relative repose with regard to th@ earth Siemens 
calculates, the position of this elt to be at latitude 35° 

Accor ing to Siemens® therefore, we have the following system 
| of air circulation — e ° 
| , Between latitude 35° N gnd 35° S , the general movement of 
į the atmosphere is directed towards the west, z¢ east winds 
| 
Í 


pd r Bo 
» er 


constantly prevail there ın all latitudes gnd at Ml heights In 
the vicinity of the equator, where n&rth east and sontheeast 
trades meet, an interference,occurs at the surface of the earth, 
which produces the calm-zone, but 1? Woes not reagh “to any 


| 
| considerable height In the higher regions above the calm-zone,@ œ 
, es 


an east wind must likewise prevail e 

In the higher latitudes, therefore, northward and westward of 
the 35th parallels, the general movement of the atmosphere 
must be directed towards the eastward, afld west winds must 
generally prevail in these latitudes e once 

Now, what do direct observations say to this system of the 
general circulation of the’atmosphere °? 

There 1s no doubt that between the 35th parallels an easterly 
| air current prevails, viz the trade-winds It 1s also known that 

west winds prevail in the higher latitudes, and ın the southein 

hemisphere they blow almost unmterruptedly But Siemens’s 
' theory 19 not to be considered as proved ny these general facts, 

although they are fully borne out ın Ferrel’s and Sprung’s 
| explanations , we must examine what 1s new in it more closely 
Sremens’s exposition requires an easteily air current at the 
equator, and even in the upper regions above the calm-zone 
Doesghis exist? Until a short time ago, ıt was undoubtedly 
the general opinion of meteorologists that the calm-belt was a 
zone of actual calms up to the highest altitudes, and that only 
the slowly ascending current prevailed there, mn the vicinity of 
the calm-zone, the trade-wind blowing below ought to rise, and 
with increasing height gradually assume a poleward direction, 
to appear soon as an upper south-west trade wind This theory, 
| which had become rooted by custom and time, was upset by 

Siemens between the 35th parallels there are only easterly 

currents—the strongest and most putely easterly over the caim- 
| belt, and decreasing continually towards latitude 35°, ın the 

upper regions, on approaching latitud® 35°, these currents come 
' continually more from the south, and at the earth’s surface more 
efrom the north This was then a serious revolution in the 

theory of the general circulation of the atmosphere, which even 
t the great authority of Siemens could not carry through withou, 

further experimental proofs He had not reduced his investiga- 
| tions to a mathematical form, and so his theory, notwithstanding 
the ggeat respect due to his name, would with difficulty have 
obtained greater success, if facts had not recently become known, 
which appeared to confirm ıt 

It 1s known that after the Krakatd6 eruption, in the year 1883, 
the @pinion was expressed that the frequent coloured phenomena 
i of the sun in the tropics and the long evening glows were re- 
| garded as consequences of this erifption The spread of these 
| phenomena in the first ten days after the eruption was such that 
i we were obliged to assume that the dust-haze thrown out had 

travelled round theearth in about twelve days from east to west , 
| for the explanation of the diffusion of these phenomena, a 

violent easterly wind was required in the upper regions of tne 
, atmosphere in the vicinity of the equator For a long time it 
| was this easterly wind which threw doubt upon the whole 
hypothesis of the unusual appearances which were referred to 

e Kiakatdo eruption But Siemen’s theory of thesgeneral c'r- 
culation of the atmosphere was ther@by conérmed It appeared, 
however, as 1f here two hypotheses happened to mutually support 
each other, and ıt was a long time before on the one hanti the 
, Krakatdo hypothesis, and on the other Siemens’s theory, were 
regarded as established 

This theory found howevey further support—on one hand in 
the observations of the motion of high cloyds by Abercromby, 
and on the other in the mathematical establishment of Siemens’s 
statement by Oberbeck es 

In1885, Abercromby, durmg a voyage from Aden to Aaistralia, 
had observed that in the neighbourhood of the equator the 
cirrus moved from the east He was much surprised at tms, 
and wrote ‘‘The discovery of an easterly current over the 
north-west monsoon 1s not only altogetger new, but also quite 


—_ 


another voyage from Mauritius to Bombay, ın order to clear up , 


the matter The resulg of bis further observations 1s couched in 
the following terms ‘I may point out another very nportané 
result of these observations—mmmely, that the highest air 
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* current between the equatpr and the doldrums 1s always from | motion flows from the zone of pan pestre @ latitude 36°, * 
some point near east ” + ° which becomes more westerly with increasfhg latitude At a 
Here, then, was another qual confirmation o S.emens's mean altitude, howevers air flows ẹgan from the*peles towards 
theofy Two faets—the diffusion ot the Krakagdo dust, and | latitude 35° as a north west winde oe à a 
Abercromby’s observations<-supported Siemens’s theory of air This 1s the picture of the general circulation of the atmosphere 
circulation, yet doubts were not quitg removed, Voices were | according to the latest researches There isynddubtedfy much , 
loud against*thé Ki akagéd hypothesis and against Abercromby’s | to be completed, and it presents many dar, peints which 1emain 
obsefvations, which allfwed another explanation to appear | to be cleared up, but on the whole it possesses every guaranted 
= pogiblg Meteorologisig delayedqmostly to accept Siemens’s | of truth and reality, and will doubtless soon be generafly accepted 








theory, béause a theoretical, mathematical establishment of it 


» @was still lacking But this was given, as before observed, b 


Oberbeclf, a year or somgo He arrived at formule by whic 
Siemens’s theory could be reproduce 

Now, 1n fact, nothigg more was wanting Siemens’s system was 
confirmed on all sides, by facts and by mathematical tieatment 
The chiéf megt for this 1s certamly due to Oberbeck Before I 
bring to your notice the system of the general circulation of the 
atmosphere, such as it 1s given by the present state of research, 
I must allude to one other point ın Siemens’s exposition— 
namely, the mfluence which the -general circulation of the 
atmosphere should have on the origin of cyclones and anti- 
cyclones in our latitudes 

The origin of the maxima ought to be due to the fact that the 
air flowing from lower to higher latitudes 1s checked ın con- 
sequence of the convergence of meridians, and so produces an 
increase of pressure Thus we get the maxima, or anticyclones 
If, then, in consequence of this increase of pressure below, aur 
flows out laterally, and, m consequence of the interference, the 
confined current turns more to the eastward, 1t must carry the 
lower strata with 1t, and give ıse to a rarefaction, causing a 
minimum or cyclone But this is cariied away as a whole by 





The question of the effect upon cyclones and anticyclones of 
this genera] circulation of the atmosphere willcertainly come to 
the front, but we shall have to wait for a considerable time for a 
satisfactory solution of the problem * ° 
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RELATION OF VOLTAIC EÇECTROMOTIVE" 
FORCE TO MOLECULAR VELOCITY 
jN 


a recent esearch published m vol vi, p 63, of the Pro- 

ceedings of the Birmingham Philosophical Society, 1892, ıt 
1s shown, by means of an extensive series of sixty-four tables of 
measurements of mean volta electromotive force, that the dilngion 
of the liquid of a voltaic cell by means of water or alcohol, the 
Aguefaction of either the positive or negative metal of the cell by 
means of mercury, the dz/utzon of either of these amalgams by> 
means of mercury, or the dz/ateon of one solid metal by means 
of another in an alloy, 1s universally attendeg by an increase of 
mean electromotive force of the diluted and diluting substances, 
and consequently also of the actual electromotive force of the 


° 


. 
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diluted one, provided that in all cases no chemical ufion or * 
othtr chemical change occurs m the mixture The manifest 
explanation of this extensive general result ıs that, by the act of 
solution or dilution, the molecules of the active substance are ® » 


the general current, and thus the progression of cyclones is also 
explained 
Siemens holds very strongly to this explanation, prmeipally 


. ~ 
VIEWS In the Botgntcal Gazette for February and March, Miss Alice 
From my analysis we can easily sketch the outline of the | Carter has an mteresting paper on evolution in methods of 
- general circulation of the atmosphere which corresponds tg the pollination She pomts ont that the larger proportion of 
present state of the science Monocotyledons are either anemophilous or hydrophilous, and 
In consequence of the unequal heating of the sun and of the | this is undoubtedly an earlier method of pollination than the 
rotation of the earth, air currents occur at all parts of the globe entomophilous Of the twenty-three natural orders which com- 
These currents are easterly between 35° N and 35°S latitude, prise more than 1000 species, only five are characterized by 
and westerly outside this zone F meonspicuous flowers Ofe these, four, viz thè Cyperaceæ, 
In the former zone the easterly currents one the earth’s surface Giaminex, Urtıcaceæ, agd Pipergcese, are piobably ancestral 
(in the northern hemisphere) are more north-easterly and | types, the fifth, Euphoibiacese, degenerate It 1s probable that 
northerly the nearer we approach latitude 35°, while in the higher . 


because ıt contains a force which explains the energy which 1s 
accumulated in anticyclones and cyclones, and which refers 
finally to the heat of the sun, that maintams the general circu- 
lation But I fear he has overshot the mark here The meridians 
converge in the southern Hemisphere the same as in the northern 
Why, then, do almost constant west winds prevail there below, 
without interference of currents, while with us an almost unmter- 
rupted system of driving cyclones and anticyclones exists? Does 
not this prove that ım the formation of cyclones and anticyclones 
another factor 1s at work, and might not this perhaps depend on 
the peculiar distribution of land aad water in the northern 
hemisphere? Upon this poit:Siemens will have to modify his 


strata they constantly become more southerly as we approach 
latitude 35° This explains the circulation between the equator 
and latitude 35° An upper south west trade-wind entirely fails 
in thes regem? At or near the equator a calm zone must be 
formed af the earth’ ®surfac® where™he meridional components 
of thg north east and south-east trades ascend, but the height 
of the calm-zone cannot be considerable Exactly over the 
calm-zone a pure east wind and the strongest of the whole zone 
will blow, and the higher the strata under consideration the 
stronger it will be © . 

In latitude 35° Ne and S , calms exist at the eaith’s surface 
The air, which has an ascending motion in the equatorial calm, 
has here a déscending movement But above, the current 
directed* polewards contmues to exist Outside this great 
region, to the north and south, west winds will prevail, while 
above, the south-west (or the north-west) trade-wind blows, 
which in higher latitudes will become more and more westerly 


separated farther apart, and consequently acquire mereased 
velocity of mapon In proportion, ‘however, asechemical union* 
occurs, the gain ofeelectrofotuve force dimmiushes and 1@con- 
verted infS a loss, and the loss 1s larger in proportion as the 
chemical union 1s strdhger The method enables chemici com- 
pounds in alloys, amalgams, and electrolytes to be disigngushed 
from mere mechani ares * æ °G GORE 
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the peiiod of the appearance of Dicotylgdons was also that of 
the developmef, of our great groups of insects The first step 
towards the attwaction of insects was probably the colouring of the 


stamens, as in Zhalictrum and Plantago, then the development . 


and colommg of th® corolla, affd@the production of sacgharine + 
secietions The most highly develaped orders appear to be 
those ın which the number of paits m a floral whorl is small, as 
the Violaceze, Composite, Labiatæ, and Sqpephulatiacess —Mr 

H Rolfs has an article on the Seed-coats of Malvaceae , and 
Mr Chas, Robertson coatinues his reseanghes on Floweis and 
insects 


e 
In the Fors al of Botany for March and April, Mr E A L 
Batters describes and figures a new manne figa, Gonimophyilum 
Buffhanu, the type ofanewgenus Itbelongs to the Delesseriaceæ, 
an order of Flondeæ, and is epiphyticeon Milophyltum lacera- 
tum, being in fact nearly aled gegetically to its host-plant It 


2 


was obtained from the coast near Deal—-Mr R J] Harvey P 
Ah the earth’s surface? gr m south-westerly or north-westerly | Gibson describes the hitherto unknown anthends of Polysephonza 
elongella, the mod@ of escape and conjugatgon of the zoogametes 

x Mr Abercromby afterwards modified this opinion (NATURE, vol xxxix | of Æuteromorpha compressa, and the mode of development gf the è 


P 437) Translator . 

@? ibis satement as to the failure of the upper south-west tradg-wind 
between the equator and lat 35° wgstifterwards modified (see Das Wetter, 
1890, p 158) —7 ranslator 
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spores of British marine species of Chantransea —Mr EK’ G 
Baker continues his Synopsis of the genera and species of 
Malver , and) Mr W H Clarke his First records of British 








~. @ 
" e ° ° * ` ° . eo * . | ï 
e E P . s e ® ary ar . 
e Py e . a ° 
APRIL 21, 1892] , : NATURE ` r ; 59 
” O arr i] =r A « 
flowering plapts —The other articles are of interest sp@ially | tion of tMe aldehydes wh azqyc compounds, by J Bardilowsky eœ 
to Britis Botamistse ae (French), Being an mquity into’ the mechanwm of the refction 
æ ° ” o between the aldehydes and the salts of aromatic amnes, Note on 
THE, Amencan Meteorological Journal for February contains | the heat of combination of bromine ‘and rodine with magnesium, 
e a carefully prepawed summary of the proceedings of the Inter- | by N Beketoff (Ftench) —On Seldjuky,verses,"by*C Saleman 
national Meteorol@gieal Conference at Munich from August 26 | (in German) —Astronomuical determin®tions in North Russfa, by 
to September 2, 1891, by A L Rotch As we have already | O Backlund (in German) ~gRemarks upon the Upper Silugan , 
given a brief account of the Conference, and the report will | deposits of the Baltic provintes, in coftfection with the work of 
shortly be published, we need not further refer to Mr Rotch’s | Prof W Dames (with a map), by Prof Fr. Schmidt ° o 


article —The Met€orological station of Naha, Liukiu Islands, 
Japan, by Y Wada, of the Tokio Observatory The station 
was established in®July 1890, and 1s very favourably situated for 
the study of the typhoons of the China and Japan seas, as a 
great many pasg near the station As soon as the island 1s con- 
nected by telegr&ph with Kiushu it will be the most important 
“of all the heey stajions for storm-warnings on the coasts of 
China, rea,eand Siberia —The wind-rush at Washington, 
DC, on Notember 23, 1891, by Prof H A Hazen This 
violent gale was probably the most destructive that has ever 
been noted at that place It passed across the city from a south 
or south-west direction , the wind at the Weather Bureau reached 
60 gniles per, hour [80 mules and upwards have been 
recorded in this country], but the effects show that during the 
gusts ıt must have been very much greater A cloud-burst 
eccunred during the gale, and the water in a canal which is 25 
feet wide rose about 8 feet in a few minutes The curve 
showing the barometric oscillation will be found in the Monthly 
Weather Review for that month 


Bullemn of the New York Mathematzcal Society, vol 1 Nog 5 
(New York, February) —This number opens with a care- 
fully drawn up account of Klem’s modular functions, by F N 


Cole, the occasion being an able presentation of the theory 


in the work ‘4 Felix Klem „Vorlesungen uber die Theorie der 
elliptischen Mogulfunctionen, ausgearbeitet und Yervollstandigt 
von De R Fricke” Of this Mr Cole remankea “The clearness 
of treatment and skilful grouping of the many intricate featuresof 
the subjèct haye rendered this theory now thoroughly accessible 

Dr Fnickg has contributed many 


of the intermediate steps 
necessary to the syaamefry and completen®@q of the subject ” 
The rewewer, also a pupil of Klein, supplies many httle bits of 


, personal narrative —The next article 1s an abstract by “S N” 


of the periodic perturbgtions of the longitudes and radu 


w vectorgs,of the four inner planets of the first order as to the 


r 


y 
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masses, comptited under the directign of Simon Newcoms — 
Then follows a brief sketch of solution of quesjions in the 
theory of piobability and averages, by G B Zer This 
pamphlet forms Appendix n to the ‘‘ Mathematical Questions 

from the Aducational Times "—The notes givea brief 
account of the Proceedings of the Society, and also contain an 
addendum to Prof Hathaway’s article (in No. 3), ‘‘ Early 
History of the Potential ” 


+ 

Bulletin de Academe des Screntes de St Pétersbourg, now 
velle série, t°n, No 2—A®*prelimmary communication (in 
German) upon the rocks collected by M Lopatin on the 
Podkamennaya Tungusl® The series of Archaic rocks of 
Sibacia, which formerly were described as doler®es, and which 
so constantly occur in Siberia, offer great difficulties as to their 
“petrographical determination, qyell known @o all geologists 
The author now begins the publication of a most welcome 
monograph on these rocks, based upon no less than 450 samples 
analyzed under the microscope The extension of these rocks 1s 
immense, as they secre to spread, with small interruptions, in® 
the shape of an immense zone covering the space between 50° 
and 70° N lat , over Sfberia, North America, South Greenland, 
Ireland, Scotland, Norway, Sweden, and North Russa The 
author describes them as ‘‘ Palatozo.c traps,” or typtcal ‘‘ plagto- 
clase-pyroxene-olivine eocks,” which offer all possible gradations 
in their evolution Th@communication being but a preliminary 
one, nine difftrent ‘‘typesg’ are described and illustrated —On 
a new leucite rock from thg same locality, by the same 
author, also illustrated by a plate—-On the Perseids ob- 
served in Russia in 1890, by Th Bredichin (m French) The 
observations were made by s@veral astionom@rs at Pulkova, 
Ostrogoysk, Kaneshma, Moscow, and Libau The weather 
was net favourable from August I to 9, and quite unfavourable 
on the 12th and 13th Nevertheless, the author arrives at 1m- 
teresting results in comparing the centres of radiation of the 
meteogs in 1890 with the orbit of the comet 1862 III The 
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Memows of the Kazan Society of Nath ahsts, vol axu , 1 to 
5, and Proceedings —On thè tundra of the Kanın peninsula, by 
A I Jacoby, with a map ¢The author explored the western 
coast, and gives many interesting facts as to the flora of @he 
tundra and its inhabitants —On the biology of the Helanthus 
annuus, by A Gordyaghin Having discovered that the leaves 
of the sunflower are visited by nearly twenty different species 
of insects, and that some of them, especially the ants (My, mca 
levinodts and Lasius nager), suck the leaves, the author sus- 
pected the existence of ‘‘ extra-nuptial ” nectarize—the suppost- 
tion being confirmed by a similar observation previously made 
by Delpino, and he made experiments to ascertain whether 
drops of nectar do appear on the leaves. The observations 
have confirmed the supposition , they are being continued —On 
the noxious insects of the model farm of the Kazan School, by 
A Smuirensky —On the means of measuring the absorbing 
powePof the soil, by B Sorokin —--The Proceedings contain 
a list of 300 birds of the province of Astiachan, by W Kleb 
nikoff, the report of a Committee nominated for the explora- 
tion of the soil in the province of Kazan, a note on the produce 
of a dry distillation of birch bark , and a report upon ornitho- 
logical researches in the province of Kazan, with a list of all 
noticed birds 
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SOCIETIES AND AGADEMIES 
LONDON 


* Zoological Society, Apni 5—W T Blanford, FRS, 
in the char —The Secretary read a report on the additions 
that had been made to the Society’s Menagerie during the 
month of March 1892-—Mr Sclater exhibited and made 
remarks on the heads of a pair of Swayne’s pa ie (Bubales 
sway) obtamed by Mr J W K ‘Clarke and“his party in 
Somali-land, and sent for exhibition by Messrs Rowland Ward 
and Co —Prof F Jeffrey Belliead a note regarding the real 
habitgt of the Land Planarian Bepaleam ewense, which, as it 
appeared, was indigenous to one of the South Pacificislands —A 
communication was read from Mr Pdgar A Smith, onthe Land 
Shells of St Helena, based on a large and complete collection 
of the terrestrial Mollusks of that island made by Captain W H 
Turton, RE, and deposited in the British Museum Mr 
Smith estimated the’total number of truly mdigenous species of 
this group in St Helena to be 27, of which 7 only are now 
hving on the island—the remainder having been exterminated by 
the destruction of the primeval forests —-Mr F E Beddard read 
some notes on the anatomy of the Indian Darter (Plotus melano- 
gaster), as observed in a specimen of this species recegtly living 
inthe Soctety’s Gardens —Nr Seekwhm exhibited a specimen 
of a Pheasant from the valley of Zarafshan in Central Asia, 
which he referred to a new species, distinguishable from “P% 
princtpairs by its white collar, and proposed to call it PA 
tarnovskit —Mr R J L Guppy exhibited specimens of the 
animal, the teeth and jaws, and the shell and egg of Sulsmus 
oblongus, and 1emaked briefly thereon —Mr G B Sowerby 
read descriptions of seven new species of Zand-Shells from the 
United States of Colombia —A communication Was read from 
Mr W Schaus, containing desciptions of some new species 
of LepMoptera Heteroceia from Brazil, Mexico and Peru 


Geological Society, March 23--W H Hudleston, 
F.R S , President, in the chair —The folloying communications 
were read —On the occurrence of (Me so-called M:verr® 
fastingse of Hordwell ın the French phosphorites, by 
R Lydekker —Note on two Dinosaurian foot-bones from the 
Wealden, by R Lydekké —On the microscopic structuge, and 
residue® insoluble in hydrochlori@ gcid, in the Devonian Lime- 
stone of South Devon, by Edw Wethered Mucrgscopre 
examination of the Devonian Limestones of South Devog shows 


centres of radiation are given on a separate plate —Combina- | that they have: been built up by calgareous organisms, but that 


NO. 1173, VOL. 45] 


A 


~M. 


« in jhe rpcks 


. . e S 
i a e | | ' e 
og ars ©. ’ e x e ` . 9 . 
. e e è . ® s k sh \ . 
308 ‘ ` e° NATURE , - [Aprit’2t, 1892 





= m = 
e 


the outhnes of the structure haye for*the mest par? become 
oblit&rated by molecular changes, and the limeston@s are often 
rendered crystalline In connection with this the author alludes 
to the disturbances which have affected the limestones He 
finds accasiéna? rhombpehedra of dofomute, *and discusses the 
prob&bility of their derivafion from magnesian silicates contained 
# description of the insoluble residues follows 
The meag the author dhsiders, may be of detrital ongin, but 
@this ıs by no means certain , he 1s disposed to consider that the 
zircons, fourmaline, angl ordinary rutile were liberated by the 
decomposition of crystals in which they were originally included 
Minute crystals, referred to as ‘‘microlithic needles,” resemble 
“ Jay-slate needles,” but aie not always straight they occur 
in every fine gesidue, and as inclusions in siliceous and micaceous 
flakes The siliceous fragments which inclose them frequently 
contain many liquid inclusions, whith does not necessarily 
imply any connection between the two, though there may 
possibly be some connection Mhicro-crystals of quartz occu, 
and have been derived from decomposing silicates The 1eading 
of this paper was followed by a discussion, in which Dr Sorby, 
Prof Bonney, Dr Hicks, Prof Rupert Jones, the President, 
and others took part 


April 6—W H Hudleston, FR S, President, in the 
chair ~The followmg communications were read —Geology 
of the gold-bearmg rocks of the Southern Transvaal, by 
Walcot Gibson The author describes the general chapacter- 
istics of the rocks of the Southern Tiansvaal, and gives a sum- 
mary of previous work on the area, he then discusses the 
physical relations of the gold-bearing conglomerates and asso- 
ciated rocks in the Witwatersrandt district, and describes the 
various rocks in detail He concludes that the gold-bearmg 
conglomerates and the quartzites and shales of the Witwaters- 
randt district (which have undergone considerable metamorphism) 
foim one series, of which the base and summit are not seen, 
that this series 1s much newer than the gneisses and granites on 
the eroded edges of whjch they rest, and older than the coal- 
bearing beds which unconformably overhe them , that the entire 
series associated with the gold-bearing beds has been thrust over 
the gneisses, and was not originally deposited in its presené 
position, the movements having taken place in two directions, 
viz from south to north and from east to west, that, after the 
cessation of these movements, the strata were injected with basic 
and sub basic igneous material, afid much of the country was 
flooded witl®lavas of the same character, and that the eonglo- 
merates have been formed mainly at the expense of the under- 
lying granites and gneisses, which were largely threaded with 
auriferous quartz-vems and contamed larger masses of quartz 
The author then describes the geology of districts outsfde the 
typical area, which, though at first sight more complex, are 
really simpler than that of the typical area The conclusions 
arrived at from an examination of these areas confirm the results 
of the study of the rocks of the Witwatersrandt district The 
reading of this paper was followed by a*discussion, in which 
the President, Prof Green, Mr Attwood, Mi Topley, Mr. 
Alford, Prof Lapworth, and Mr ‘eall took part ~The 
precipitation and deposition of sea-borne sediment, by R. G. 
Mackley Browne The author discusses the mode of deposition 
of current-borne sediment upon the ocean-floois, and considers 
the effect§ of current-actiog m sifting the material and causing it 
to accumulate into strated lınèar ridges havıng directions 
gererally parallel with those of the currents—the dip of the 
strata varying according to the velocity of the currents He 
considers that the conclusions deducible from his analysis ap-, 
pear to be im accord with the evidence afforded by the structme 
of ancient subaqueous sedimentary deposits 


Linnean Society, April 7 -—~Prof Stewart, President, in 
the chair —Mr, Spencer Moore exhibited and made remarks 
upon*some samples of Maté or Paraguayan tea recently 
brought by him from South America —Mr | Tristram Vilentins 
exhibited a skin of Grevy’s Zebia, recently brought from Somalı- 
land by Mr H D Merewether, who had purchased it from a 
caravan arriving fromthe Southern Dolbahanta country, to the 
south-east of Berbera Although ıt corresponded ın the character 
and disposition of the stripes with the type specimen from Shoa, 
and with askin m the British Museum from Berbera (P ZS, 
1890,ep 413), tt differed in the stripes being brown upqp a pale 
sandy or rufescent ground, a$tead of black upon a white ground 
Tt wap suggested that this might be the desert form, the type 
specingen representing the moyntam form ——Mr Tristran® 
Valentine also exhibitedehorns of Swayne’s Hartebeest and 
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Clarlæ’s Antelope (both recently described species), which, like 
the Zebra skin, had been lately bwought from Soray Jand by 


Mr Merewether--Mr W S D*Urban expibited specirgens of a» 


the shell-slug 7éstacella mange: from Devonshire —A paper was 
then read by Mr D Moms, on the phenorfgna*concetned in 
the production of forked and branched palnas, the conclusions 
arrived at being the following —(1) Branching 1s habitual in 
certain species of Hyphane, occasional m others, an@ occasional 
also in the genera Areca, Rhopalostylis, Dictyosperma, Oreo- 
doxa, Leopoldina, Pheenix, &c (2) Branchung in many cases 
results from injury to or destruction of the terminal bud, causing 
the development of axillary or adventitious buds below the apex 
these buds when lengthened out produce branches (3) Insome 
cases, as in Nannorhops ritchzeana and Phgnis syluests ts, 
branching 1s caused by the replacement of flewermg buds by 
branch buds In such cases the branches are usually short, ande 
are arranged alternately along the ste The terminal bud 
1s apparently neither injured nor destroyed —Aepaper by Mr 
A W Waters, on the gland-like bodies 1n the Bryozoa, was, in 
the absence of the author, read by Mr W Percy Sladen 


DUBLIN. 

Royal Society, March 16 —Prof W Noel Hartley, F RS, 
m the chair—Prof Haddon presented a pape: by Prof 
F Jeffrey Bell on the Echinoderms collected during the 
Soctety’s fishery survey of the west coast of Ireland © Zsolus, 
sp. juv, was recorded for the first time from Ireland (300 
fathoms), Astropecten sphenoplax, n sp (sodfathoms) Amongst 
other rarities Asthenosoma hystrix was largely represented , the 
specimens differ so much that were ıt not for intermediage forms, . 
more than one species might be described Prof Bell proposes to 
regard A (Calvera) fenestratum as a syflonym of A hy str2x — 
G Johnstone Stoney, F R S , read a paperentitled ‘‘ Proposedg 
Standard Gauge, to help ın appreciating the small ultia-visible 
quantities thgé have to be taken info account i studying Moles 
cular Physics ’ e Rhe gdug@ 1s wedge shaped The basegof the 
wedge 18 formed by taking Angstrom s normal map of the solar 
spectrum, and extefidmg its scale (the degrees of which are 
millimetres) both ways, till ıt reaches zero in one® direction apd 
10,000 in the oth gauge is then cqmpleted by erecting 
a micron or sixthet-metre (sixthet, the fraction represgnted by 
one m the“ixth place of decimals).over the 10,000 mark and 
drawing the inclined plane from the top of this to the zero mark ° 
at the other end The gauge 1s thus a wedge ten metrgs long, 
with a gradient of one 1p 10,000,000, lying updh® Angstrom’s 
map , and ghe wave-length of any solar ray 1s the ordinate (the 
perpendicula: d.stance from the base-line of the gauge up to its 
sloping top) immediately over the line representing ıt m the 
map. The wave-lengths of weszd/e light are the ordinates of 
this gauge extending from 7 6 to 3 § metres from its apex At 
between 3 and 2 metres from the apex we reach an ordinate 
which 1s the mzxemune visibile (the least separation between 
two pomts which will adwait of their being s@en as two with 
waves so coarse as those of light) The ordinfte at one metre 
from the end ıs the seventhet-metre (or metre x 000,000,1) 
The average distance to which the molecules of air dart in 
the intervalf between their encounters fs the ordinate at about 
three-quartaes of a metre from the apex (Zu? Mag for Agust 
1868, p 138) „The ordinate of the gauge at r decimetre, 
from its®apex is the eighthe@uftre (or metre x 000,000,01}. . 
The ordinate at one centimetre frqm the apes is the ninthet- 
metre (or metre x 000,000,001) This is about the avetage 
interval at which the molecules of a gas are spaced, when 
the gas ıs at the temperature and pfessure of ordinary air 
(loc cit, p 140) The ordinate at oge millimetre fiom the 
apex ıs the tenthet-metre (or metre x 000,000,000,1) This 1s 
somewhere about the “sıze” of a gaseous molecule, meaning 
by this the distance within which the centres of two molècules 
must come in onder that an encounter nfay take place—that 1s, 
that they may be able sensibly to beng each othgr’s path It 
may also be taken as about the distafice to which the average 
interval between the centres of éhe gaseous molecules 1s reduced. 
when the gas is@ondensed into a liquid o1 solid Thus is the 
smallest magnigtde for which ghe gauge 1s proposed as con- 
venient Within the last-mentioned small range numerous and 
complicated events ae known to take place, viz all these that 
go on withm the molecules, among which are those that 
originate the lines ın the spectra of gases Whenever any way 
of estimatmg these quantitatively shall be discovered, we Shall 
want another and more acute-angled gauge to hel usin 
appreciating them 
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„ Academy ,of Sciences, April r1e—M d'Abbadie iff the 
chair —@n a new datermmatiog of the latitude of Paris Obser- 
@vatory,*by M "l'Amiral Mouchez (See Our Astronomical 
Column) —Nete sy M lAmiral Mouchez, accompanying a 
star photograph $btained by Dr Gull, Director of the Cape 
Observatory (Set Qur’ Astronomical Column )—On the flow 
from rectangular orifices, without lateral contraction theoretical 
calculation of the delivery and of its distribution, by M J 
Boussinesq —-On the absorption of light by tourmaline, by 
M, A Potier’—Researches on persulphurie acid and its salts, 
by M. Berthelot —-On theestabılıty of the sand dunes of the Bay 
of Biscay, by M Chambrelent A long account 1s given of the 
methods that have been adopted to prevent the encroachment of 
sand along the coast of the Bay of Biscay —Note by M Dehérain, 
accompanying the presentation of his “‘ Traité de Chimie Agri- 
cole ”—Opn “a new genus of Cretaceous Echinoids, Drpneustes 
aturicts, roai, byM G Cotteau —Experimental study of 
the decimal equation in observations of the sun and planets, 
made at Lyons Observatory, by MM André and Gonnessiat —~ 
On the latitude obtained by means of the great meridian circle 
of Paris Observatory, by M Périgaud —-On a series of determi- 
natians of latitude made with the great meridian circle of Paris 
Observatory, by M F Boquet —Observations of Swift’s comet 
(»892 March 6) and Denning’s comet (1892 March 18) made with 
the great equatorial of Bordeaux Observatory, by MM G Rayet 
and L Picart —-On the theory of Jupiter’s satellites, by M J J 
Landerer (For the five preceding communications see Our 
Astronomical Column }—On transformations in mechanics, by 
M P Pginlevé --On the evaluation of thecnumbers of permu- 
tations and complete circular arrangements, by M_E Jablonsim 
—On the specific heats of metals, by M Le Verrier The 
author has measured the specific heats of lead, zinc, alumimium, 
silver, and copper, at various temperatures between o° and 


=* ooo" C —On the polarizateon of diffused light by disturbed 


» 


media, by M “\ Huron —On tee lecomposrfion of silver 
permahiganate and on a particular associatién® of oxygen with 
silver oxgde, by M Alex Gorgeu —-On some new salts of iroff, 
by MM Lachaud and C Lepierre —Action of sulphuric acid 
orf some cytlic, hydrocarkides, by M menne —Researches 
on some sugar prinéfples, by M J Fogh —O? the formation of 
oxyhembdglobin by means of hematine and albummme:d matter, 
eby MM H Bertin-Sans and J Moitessier —Law regarding the 
appearance of the first dpiphysiary point of long bones, by 
M. Al Jelyen —On an apparatus which enables Paul Bert’s 
experiments on air and compressed oxygen to be easily repeafed, 
by M G Philippon —Distinguishing characters of ovine and 
caprine species applications to the study of Chadens and 
Moufions, by MM Cornevin and Lesbre —Halo seen at Pare 
de Baleme (Aller) on Apr:l 6, by M de Montessus de Ballore 
~—Research on the geographical and geological conditions which 
characterize earthquake regions, by M de Montessus de Ballore 
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Physiologfcal Society, March 1%—Prof du Bois Rey- 
mond, President, in the chatr-—~Dr Gumlich described expert 
ments made on himself en the urmary excrettongof nitrogen 
He had determined separately total nitrogen, ae of urea, 
of ammonia, and of the extractives during periods With a mixed 
«diet, a pure flesh diet, and a vegetgble diet. Qduring the second 
* the mitregen excreted as urea increased until ıt amounted to 
85 6 per cent of the total nitrogen, and that excreted as ex- 
tractivesand ammonia was also greate: than during a mixed 
diet During a vegetd%gan diet the urea nitrogen markedly dimme 
ished , that of the eatractives and ammonia was also absolutely 
Jess than with a meat Met, although it had increased relatively 
to the rest —Dr von Noorden communicated, ın connection 
withethe above, an extended series of detefminations of urinary 


_/ mitrogen made on pagients suffering from different diseases , 


among these two cases gf phosphorus poisoning were of special 
interest . 


® 
April 1—Prof du Bors Reymond, President, ım the 
~ chair—Dr Jahenfeld had found that tye influence of 
leucocytes on the clotting of, blood ıs dueeentirely to their 
nuclei, the stroma beg qute inert He Wolated the che- 
micallyy active substance from the leucocytes of the thymus 
gland! and calls ıt leuconuclem —-Dr Rosenberg had mvestigated 
on a dog woyking in a tread mill the assimuation of a diet con- 
sisting of definite portions of lean meat, fat, and, rice during 
periogs of work and repose, and found ıt to be the same ın both 
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to the cast of man —Dr Schwajzgyhad investigated the behaviour 
of spermat8zga towards @lectric currents (nly in a few Gases 
was ke able to observe that.some of the more active ones swam 
against the current. He found that the position they assumed 
1n parallel rows with their heads turneg towards the kathode 
was not in any way a result of their vifklity $ 


the char —Dr Mewes spoke on emission and absorpfion — Dr. 
Gross, 1n his experiments, extendmg over many years, on the 
decomposition of sulphur has recently tefted it electrolyticalty 
Barium and strontium sulplmte were fused ın a silver crucible, 
which formed one electrode, and a powerfuJ electric current sent 
through the mass by means of a second electrode of pJatinam 
wire Analyses of the products resultmg from thè electrolysis 
yielded a new compound of platinum and barmm, at the same 
time 50 per cent of the sulphur, originally present as sulphates, 
was found to have disappeared, and its place to have been taken 
by 40 per cent of a new substance, which the speaker had also 
obtained during the electrolysis of sulphur According to his 
views, sulphur is to be regarded as a compound of this new 
substance with hydrogen —Dr Budde described new experi- 
ments on the inert layer ın emulsions of chloroform and soda, 


| which confirmed him in his view that the layer ıs due to the 


rapid evaporation of chloroform from the upper surface of the 
mixture A mixture of chloroformand water 1s even more suitable 
for thagexperiments, and, since chloroform 1s more soluble in cold 
than in warm water, he takes a solution of chloroform saturated 
in water at o°, and then warms it to 20°, at the latter tem- 
perature the chloroform separates out in minute drops, yielding 
a perfectly opaque emulsion, while the upper layer remains clear, 
owing to the evaporation of the chloroform When this upper 
layer 1s removed by a pipette ıt remains clear, and must there- 
fore contain less chloroform than the lower saturated portions 

The regular configuration of the mert layer in vessels of varying 
shape had been at one time regarded by Dr Budde, in agree- 
ment with Liebreich, as due to capillary action Hus more 
recent researches have, on the other hand, shown that it 1s due 
to currents ın the fluid resulting from differences of temperature, 
end may therefore be altered at will When the external tem- 
perature 1s lower than that of the flud, downward currents are 
established along the walls of the vessel, upward currents in the 
centre of the fluid, and the meniscus is convex when the ex- 
ternal temperature 1s higherg the reverse effect ıs produced, and 


the mamiscus 1s concave o 
Aprl 8—Prof du Bois Reymond, President, in the 
char —Dr Lammer gave an account of alterations made 


by hym, in conjunction with Dr Brodhan, on a spectro- 
photometer, with a view to improving the photometric part 
of the imstrument by the introduction of his glass-cube In 
connection with the above, Dr Lammer went very fully into 
Prof Abbe’s theoretical researches on the delineation of non- 
lummous objects, which had been made during the latter's 
studies on the modé of action of microscopes, and transferred 
the results arrived at by Abbe to the conditions existing in 2 
spectrophotometer e 


Meteorological Society, April 5 —Prof Schwalbe, Pre- 
sident, in the chair —Dı Sprung spoke on atmospheric rings, 
and explained the formation of solar and lunar rgs as the 
re@ult of refraction of paralfel sola» rays an ice-prisms The 
prisms must be three-sided, and the maximal intensity of ght 
1s obtamed when the angle of entry and exit from the prish is 
22°, in which case the deviation 1s mimmal Solar and lunai 
halos are the result of the bending which light undergoes at the 
edges of minute 1ce-particles The phenamenon can be ob- 
served by strewing lycopodium powder on a gheet of glass, and 
looking at a flame through this film lie speaker futher 
exhibited some photographs of rings and halos, explained the 
conditions which are necessary for their succe$sful production, 
and g@ve the formule mvolved in the calculation of the phe- 
nomena —Dr Schumbert made a communication in connection 
with Dr Lachmann’s (see report of previous meeting), and gave 
a synopsis of temperature maxima and emimima observed at 
woodland stations, both ın the woods and just outside then. 
Some interesting differences were observed, depending upon 
the kind of trees and the position of the thermometer After 
some remarks by Dr Lathmann on a paper by von Bepber ine 
ton wut Eide on the same®@bject, Dr Hofmann m con- 





clusion exhibited an apparatus for registering the observation of 
meteors, 


Physical Society, Marga 25 —Pggf Kunft, President$in © 


© © Gould and Schonfeld 
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Royal Academy of Scagnees, “Apnl a —Prd¥ van de 
Sante Bakhuyz®h ın the chair —MY¥ Kapteyn gcémmunicated 
the result of a discussion pf a great part of the photographs 
taken at the (Cape Observatory unger the direction of Her 
Mayesty’s Astronomes D Gill The diam®ters of the stars on 
370 of these photographs, covering an area of nearly 9000 
sky, bave Been compared to the visual 
magn.tudes of these stars according to the estimations of Messrs 
It 1s shown that foi stars of equal visual 
brightness the actmic@effect on the plates has heen constderably 
greater for the stars situated in or mear the Milky Way, than for 
Stars situated in copsiderable Bate Jatitudes The different 
cases that may have co-operated to produce this phenomenon 
have been cftefally considered, and the conclusion ts arrived at, 
that neither influences of meteorological causes, nor causes of 
systematically different sensitivity of fhe plates, are sufficient to 
account for it , and that the systematic errors ın the estimations of 
the visual magnitudes are, in all probability, of secondary :mport- 
ance Ttseems veiy probable, therefore, that the principal cause 
must be sought ın peculiarities of the light of the stars themselves 
The fact discovered by Mr Pickering, that the Milky Way 
must be considered as an aggregation of stars of the first type 
explains only a small fraction (not o 1 mag ) of the differences 
found Mr Kapteyn therefore thinks that we are driven to 
the conclusion that the ght of the stars of the first type in the 
Milky Way 1s considerably richer in violet rays than thedight of 
stars of the same type m gieat galacticlatitudes From this would 
follow, accarding to the researches of Mr Picker'ng that the same 
must hold for stars of the other spectral types In the mean- 
while direct photometric and photographic experiments seem 
very desirable, in order to prove the reality of the phenomenon 
by more direct evidence than 1s contained ın the plates of the 
Photographic Survey Such experiments have been already 
undertaken by the Cape Observatory —-Mr Hubrecht gave an 
ascoun* of the placentation of certain Lemurs and Insectivora, 
as a result of his recent excursion m the Indian Archipelago 
The placenta of Taz seus %tectrem: 1s a discoid one, and differs from 
that of other Lemuroids hitherto known, in which a diffused dis- 
tribution of villi over the whole surface of the chorion has be 
observed In Nycticebus this coating loses its villous character 
at one pole of the egg m the latest stages of pregnancy Certain 
stages af the discoid placenta of Galeopithecus were further 
described, as was also the double placenta of Tupaja javanica, 
each placenge having a reniform shape, these being situated nght 
and left of the embryo, which has its ventral surface turned 
towards the mesometrium —Mr Pekelharing reported on his 
further investigations about the coagulation of the blood He 
states that tne A fibrinogen of Wooldridge is the same substance 
which can he precipitated from the diluted plasma by acetic 
acid, viz a nucleo albumin, the zymogen that, by comb nation 
with lime, forms fibrin ferment Wooldridge’s tissue- fibrinogen 1s 
also a nucleo-albumin from which can be obtained, by treating it 
with lime-salts, fibrin ferment In accordance with Dr Wright, 
Mr Pekelharing has found that, ın the dog and in the rabbit, an 
albumose can be split off from the nuclgo-albumin, and in this 
manner the formation of the fibrin ferment can be prevented, or 





the action of tne ferment already formed can be paralyzed 
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THEORETICAL CHEMISTRY 


Outlenes “of Theoretical Chemzstry By Lothar Meyer, 
Professor of Ghemustry in the University of Tubingen 
Translated by P Philtps Bedson, DSc, and W 
Carleton Wiltams, $ Sc Pp 220 (London Long- 
ne Green, and Co, 1892) 

» 
oop wine needs no bush,” but a well-known bush 
olakes one book for good wine Thetranslation of 

Prof Lotha Meyer’s “Die Modernen Theorien der 

Chemie,” made by Messrs Bedson and Wilhams, 1s so 


- well known and so appreciated by all Enghsh-speaking 


` 


( 


chemists, that everyone welcomes a new book by the 
auftor of “ Modern Theories,” and ex: ects the book to 
ebeagood one The “ Outlines of Theoretical Chemistry ” 


"is à translation, by the translators of the “ Modern 


Theories,” of a book published ın German im the course 
of last year The translation 1s exceedingly well done, 
the Epghsh runs smoothly and lucidly, the book reads 
as if it were composed in English, rather than as a trans- 
lation from anothef tongue 

The subject-matter of thts book 1s very similar to that 
e of “ Modern Theories” » details are avoided wherever the 
autor thought this could be Moke with advantage, and 
the treatment is made as general 4s possiblé In his 
prefacet to the English translation the author says — 


“The géneraé—I *may say the pHY ysophical—review 
of the*subject has been my chief aim, to whic the details 
should be subordinated j 

Tag book is not “divided into chapters, but runs 
on from “paragraph to paragraph Beginning weth a 
statement of the province of chemistry# the author 
passes ın review the stoichiometric laws, sketches the 
atomic hypothesis, considers the various aspects of 
chemical equivalents? states and apples the law of 
Avogadro, refers to Prout’s notions about the relations 
between the values of atomi® weights, and states and 
briefly illustrates the peripdic law, he then considers in 
several paragraphs the constitution of compounds in the 
hight of the molecwlat and atomic theory, and, through a 

sort discussion of physical isomerism, he @asses to the 
consideration of such phygcal propegties of, bodies as 
 meltifig and boiling point, capillarity, solubility, evapora- 
tion, &c, and the connexions between these and the 
molecular weigheg and constitutions of bodies Finajly 
the author devotes some fifty or sixty paragraphs to the 
treatment of the thermal and electrical aspects of chemical 
changes, and the subject of chemical affinity 

At the outset ghe essential character of chemical 
phenomena is emphasized — 


“ Chemistry deals°with the changes which affect the 
material nature of the substance, Chemistry, then, 1s the 
science which treats of matter and its changes” (p 2) 


It is to be wishfed dst all writers of books, whether 
elefnentary or advanced books, on chemistry, and all who 
endeavour to help others to learn this science, would keep 


steadily before them the characteristic feature of all 
ch€mical events, viz that they are those which occu? 
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we “should not, be deluged with those catalogues of the 
properties of inaumerfible disconngcted swtbssances which 
are frequently sold under the nftsleading name of text- 
books of chemistry e ` 


° + 


The paragraphs on the determination of atomic wagbi e 


from stoichiometric values (pp 18-13) seem to me ex- 
tremely lucid and apposite, provided the reader will give 


his close attention to them I do notethink the subject of i 4 


chemical equivalents ıs treated sufficiently fully to fake 
it clear (pp 13-16) Paragraph 13 does not make 
perfectly intelligible the process whereby atomic weights 
are determined from the crystallographic relations of 
compounds J am much taken by the order ın which 
the author arranges his treatment of combining weights, 
equivalents, thermic equivalents, crystallographic equiva- 
lents, &c, culminating in Avogadro’s law The deter- 
mination of atomic weights by the application of the law 
of Avogadro 1s made very clear ın a couple of paragraphs 
(pp ®39-42) , and the author 1s especially to be congratu= 
lated, in my opmion, on paragraph 26, wherein he most 
skilfully and gracefully avoids the popular error of making 
a stumbling-block of so-called “ abnormal vapour-densi- 
ties” 

Paragraph 28, which deals in about thirty lines with 
“nascent state,” would much better have been omitted , 
the treatment ıs neither interesting nor accurate: It 
seems to me that paragraphs 34-40, which are supposed 
to give a clear general conception of the periodic law, 
quite fail to enable the student to grasp this all-important 
generalization I think that much too little space 1s e 


given to the periodic law, which comprises in itself all , 


other schemes of chemical classification, and that too 
muéh space 1s devoted to valency, which, œt the best, is 
a conception that 1s of very limited application Anyone 
who turns from the study of Mendeleeff’s great woik on 
“The Principles of Chemistry” to the paragraph on 
p 76 will be greatly astonished, the paragraph reads 
thus — 


“ Formerly ıt was more or less explicitly assumed that 


a chemical compound was held together by the total œ 


attractive force of the affinities of all the atoms contamed 

init, but, as our knowledge increased, it was gradually 

recognized that the connexion ıs between atom and 

atom, and that the atoms are attached to each other like 

éhe links in a chain the continuity ceasing if even a 
% 2 » 

single link of the chain Ts removed 


e. 

This sentence seems to imply that no one now looks 
on a molecule as held together by the interactions between ° 
all the atoms , butif one says this view 1s held by none, one 
must make a few exceptions, such as Mendeleeff and the 
chemists of his school The treatrhent of atomic linkage 
on pp 80-83 seems to me to be very ofte-sided and un- 
satisfactory Weare told (p 81) that such a formula as 
H,O SO, 1s inadmissible because it represents the com- 
pound as made up of atomic groups which are already 
saturated, and “ therefore have*no free affinitfes "for 
mutual combination”, but on p 107 we are informede 
that, in substances which crystallize with water, “ evegy 
molecule is united with a d@@nite number of moteis S of 


water” But how can water molecules unite with, say, 
dehydrated alum, if the group H,O 1s saturated &nd “has 
DD 
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I do shost, stsongly object to suoh a statement as that 
on pe69, where, spéflang of carbon monoxide, it 1s 


* gaide—, mane ee ~ 
e “ The molecule of this compound 1s 1epresented by the 
formula e e 
7C||Oe 


e 
nue the asterisks dre tended to show that two affini- 
ties are unsattrated , this is proved by the fact that the 
compound unites with two atoms ,of chlorine, forming 
phosgene gas, 


What is proved by the fact of combmation with 

chlorme? No one can attach any clear meaning to the 

a statement “two affinities are unsaturated” The only 

practical meaning these words have 1s, “ The molecule 

CO can unite with two other atoms of certain kin®”, 

~ that 1s to say, the sentence quoted, when put into the 

speech of the plain man, asserts that the fact that CO 
does unite with 2Cl proves that CO can umte with 2Cl 

The later paragraphs, treating of the physical properties 

of bodies and the connexions between these and the con- 

stitutions of the same bodies, seem to me to be both very 

welltione and very disappointing They are well done 

because an earnest attempt is made to put the matter 

clearly, but they are disappointing because ıt 1s quite 1m- 


possible to grapple with these very difficult matters inthe » 


* space which is given to them in this book I donot thnk 
| | + that anyone will succeed in getting a grasp of Raoult’s law 
from the pages which are groupedsaround paragraph 133 
The application of Raoult’slaw to determine moledular 
ar weights, given on p r37, 1s based on the constant 62°, 
which has been shown by van’t Hoff and others to be 
erroneous. 2 
But it 1s much easier to nd fault than to compose such 
abook as this A careful perusal of the work leaves the 
impression on my mind that, as a synopsis and suggestive 
- remembrancer to the student who knows gtneral chemistry 
well, this book wall prove useful, but that it 1s too con- 
densed and too slight to be of much service to him whois 
beginning the study of general chemistry Most of the 
“ subjects dealt with cannot be made clear except by going 
» into details, and Wuatratingthemevith considerable profu? 
sion » When one attempts to deal with these matters in 
a broad and general way, and at the same time to devote 
“only a few pages to each section, one ıs almost obliged 
either to make statements so generalized that they are of 
very little use to the earnest student, or only to touch the 
“ringe of each part of the subject Chemustry is an abstract 
science éo a much less degree than physics, hence guch 
short statements as those which sum up and include m 
themselves whole provinces of physical knowledge cannot 
vet bè made mchemastry Where the “ Outlines of Theo- 
reticafChemustry ” fails for the most part it fails because 
ezo book could succeed , it fails because it attempts to do 
cgat Which cannot, at present, be dofte. 
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and Singapoge, a longer stay with the Rajah and Ram 
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of Marianne North "Edited by he: ystem Mise John 
Addington Symonds In Two Vi glugies (London - 
Macmillan and Co, 1892) 


OST of the readers of NATURE will know without 
telling that Marianne North wag a world-wide 
traveller, that she travelled in purguit of nature, that she 
was an accomplished and faithful pamt€r of plant and 
animal life, and that the results of a hfe’s labour were 
presented by her to the nation, and now ceter the walls 


of a building m Kew Gardens, erectgd at her expense * 


Most persons, too, who knew: her persona]ly—and he: 
acquaintances and friends are as numerous as her tiavels 
were wide—will be glad to know something more of her 
history, and especially something more of he1 travels, of 
her impressions of peoples, of places, and, above all, der 
umpressions of the plant and animal hfe of the many, 
countries she visited and to which she gave her lifg AH» 
who had the pleasure of knowing her personally will 
remember her stately presence, her kint*face, her charm- 
ing manner, and her entertaining conversational powers 
—now relating the difficulties and dehghts of her® expe- 
uences in foreign lands, now her appreciatiof of home 


comforts and genial society She wrote as she talked, e 


and she was a fertile letter-writez, and she has written . 


her book in thè same syle ° 

n early hfe Miss North made varous Journeys in 
Europe, and also wént up the Nile and visited Syra, and 
painted many flowers whut with the exception of éhe Sica 
han Papyrus, and perhaps two or three other fittle pieces, 


none of thi®@ early work 1s 1n the gallery at Kew Only 38 R 


e 
\ 


pages of her book are devoted to hes early life, and it prac- 
tically begins with her more distant travels , the fiwtiong 
trip Being to Canadaandehe United States, and extended 
to Jamaica, whence she returned to England Two months 
later she started for Brazil, where she made a long stay, 
and then returned direct to England The next journey 
included Teneriffe, California, Japan, Singapore, Borneo, 
and Java, and then home again Her paintings attracted 
attention, and she comp®ed with a reque$t to exhibit 
some soo of them at Kensington This m&tter being 
arranged, she proceeded to India, landing on the way at 
Lisbon, GibrMjtar, Malta, and Galle’, and India was 
traversed alnfost from east to west'gnd north to south 
The nawative ef this jowgey ıs perhaps the most mm- 
teresting part of the whole work , On her return “home 
there was an exhibition of the accumulated paintings in 
Cenduit Street , and a visit to Mr Dagfvin, which ended 
in a determination to go to Austrajia‘and paint the 
flowers of the fifth quarter of the globe It should be 
mentioned that in thé meantime Miss North had adopted 
a suggestion of the Pail Mall Gazette shat her paintings 
should find their home at Kew, and sher generous offer 
was accepted So it was, that when Darwin told her 
that her collection of paintings would be an imperfect 
® 
representation of ¢he vegetation of the world without the 
Australian eleméht, she took it as a #‘royal command,” 
and prepared to go forthwith This journey some ofethe 
old 8cenes were revisited, brief halts being made at Galle 
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Brooke in Porro, 4nd ti&nce to Queensland New South 
aTa Wietoria, Wes» Australia” Tasmania, and New 
Zealand wert swccessively visited , but incessant travel- 
lng,» clhimetal Ll changes, and continuous work had begun 
. to tell.an thé, egnstitution of this brave woman, who 
suffered much in the colder regions Now, the great 
object was to make the collection of paintings as complete 
as possible, and she spared neither her pocket noi her 
person in trying to cany itout Her bookis so essentially 
the history of her gallery at Kew that one cannot dis- 
: * * sociate them The Australian journey was fruitful beyond 
all others, dhd the Australasian section of the gallery is 
perhapsethe most attractive of all, being a marvellously 
complete representation of the varied and curious flora 
of that region The homeward route was across the 
Pacific, calling at Honolulu, landing at San Francisco, 
and off at once to the redwood and mammoth-tree forests 
fos more panting Then across America by the southern 
e 1oute, and back to old haunts in the North-Eastern States, 
e and home again to open the gallery, which had been 
. built during thys journey Hanging the pictures was a 
most laborious fask, from which Miss North took no rest 
At this time the writer first made her acquamtance, and 
was @ngaged by her to botanıze the paintings and gom- 
pile a pepular inséructive catalogue This occupied two 
e orthree months , and most interesting work 1t was, usually 
brightened by her presence 
N o sooner was the opening of the gallefy accomplished, 
thân the terribly jaded donor of thi *munifisent gift to 
the public began to think of visting new regions to 
‘further enrich it But I myş be brief, for even to 
catalogue" thest journeys occupies much space Soutff 
_ Africa was next visited, and several months’ ininterrupted 
e 
work, much of it done under trying conditions of failing 
ba) hemith, gilded so bountifully that ıt was determined to 
A buld a wng to the gallery, fer the existing walls were 
already completely covered 
Miss North intended going from South Africa to Mada- 
gascar, but the means of communication were irregular 
and uncertain, and her health so bad that she returned 
home , but having to some extent recovered, she went the 
following Year (1883) to the S@ychelles, to paint the beauti- 
ful palms*and screw pines of éhese sslands Even this did 
not satisfy her, and she started on her last journey in 
November 1884 * Chih was her goal, apil the principal 
object of this long- yurney was to paint ¢he Araucaria 
zmobricata n. 168 home, a he had already painted theg 
Bravilian and Australian species She also succeeded in 
‘painting a considerable number of the characteristic 
S types of the vegetation of that country But this véynge, 
by way of the Straits of Magellan, tried her waning 
strength very much, and a less energetic person would 
have collapsed entirely In the last chapter of her “ Re- 
collections” wegread that all was enjoyment until they 
reached, Bordeaux “Then my nerves gave way again 
Gf they were nerves), and the torture has continued more 
or less ever since” Be&utiful Rio was touched on the 
outward voyage, and on the homewatd route, by Panama, 
old.friends were looked up in Jamafca England was 
weached m the spring, and it cost another year to re- 
arrange the gallery , the introduction of the South African, 
e Seychelles, and Chihan paintings entailing renumbering 
shroughout, in order to preserve the geographical orde 
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The foregoing 1s an @uthne of her Sasek but the 
book Should be g8t fow the details, which are zimost e 
always interesting, offen clever and quafht Here and there 
one meets with uncompromising criticisms and descrip- 
tions of persofis that might haxg been® expunged with 
advantage The descriptions of “the vegetation of %arious 
regions, with particulass of thee@rincipll elgment, are 
pleasant and instructive, often containing much ongl e 
information , and will be greatlyeappreciated’ by those 
who frequent the gallety at Kew, of which the book, as 
already stated, contains*the history è 

After completing her work at Kew, Miss,North tobk an 
old-fashioned house at Alderley, ın Gloucestershire, where 
she formed a charming garden , but her constitution was 
broken, her sufferings increased, and she died in August 
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AMERICAN TOWN TREES 
Our Trees By John Robinson (Salem Horton and 
Son, 1891 } 


HIS short account of the trees of an American town 
and its neighbourhood consists of reprints of 
newspaper aiticles written 1n 1890-91 foi the benefit of 
local readers they have been re-compiled into book form 
at the request of the directors of the Essex Institute, and 
date from the Peabody Academy of Science, Salem 
Several points strike a careful reader of the ook 
The writer draws special attention to the fact that the 
articles, or chapters, are not intended as botanical essays , 
and the 1eader will probably decide that the remark was 
unnecessary, for a more unscientific work dealing with ae 
scientific subject would be difficult to find, but there isa, 
pecuhar charm in a Certain style of talks about natmal 
objects—for mstance, ın some of the mee chatty para- 
graphs of White's “ Selborne,” or Walton’s “ Angler,” and 
eyen Evelyn’s “ Flora "which attracts the most devoted 
student to refreshing looks around his subject-matter 
from every-day points of “View, and this httle work 
possesses that charm Few facts of scientific importance 
ale met with in such writings, and still fewer of the 
generalizations’ which make science what it ıs thee 
specialist may even deride the writing as “ talkee- 
talkee’”—gossip, if you will, and even the broadest 
thinker may be inclined to wonder why such articles 
are written , all this, and more, yay be trye, and yet— 
there ıs the charm, n®verth@less, and ıt 1s very apt to e 
seem appropriate where trees and flowers are congerned 
Whether it 1s advisable that such writings should increase 
1s a matter likely to settle itself, simply and certainly, 
because very few can peoduce thei A scientific work, 
then, this ıs decidedly not It 1s *a series of homely 
chatsabout trees, by one who Knows and loves them 
The latter fact leads to another—namely, that such a 
writer cannot help telling you something worth learning 
even though it be by the way, and merely incidental 
In the first place we gather soge ideas as to what; trees 
are common m the streets and gardens of a Massachisetts 
town, and the evidently thriving condition of magnolias, 
sugnachs, maples? witckhazels, mulberries, -luckowes, 
gingkos, catalpas, sassafras, and many other beautiful 
trees, makes envious one who knows what difitulties are 


“eagfter_all, there are sdme dry fact$ in this singularly quam: | a needless complication 


J 


* are all separgted out 





history also @ccur, and incidental notes on the 
So that, 


Bits of 
rates of growth of various trees, thir ages, &c 


and simply wietten talk about trees We must not claim 
much for the work ın this respect, however , and perhaps 
the chief reason we like the writing 1s because of its con- 
rast tothe empty and inflated style of too many of our 
native newspaper articles on similar subjects 





OUR BOOK SHELF 


Synopsis of Non-Metallec Chenustry By Wiliam Briggs, 
B a FCS Pp 90 (London W B Chive and 
Co 


THIS book is intended for students preparing for the 
Matriculation Examination of London University After 
the contents of an ordinary text-book have been studied, 
the reader 1s here supposed to find the more important 
points which have to be remembered, and which serve 
to recall the less important Interleaved note-paper 
is provided, whereon facts readily forgotten may be 
recorded 
As ıs usually the case with such cram-books, little can 
be said in favour of the quality of the information 
supplied $ 
. Formule are stated to be ‘‘arrangements of letters 
representing a molecule of a compound,” and this defini- 
*tion is illustrated by regarding Fe,O, as denoting a 
molecule The vapour-density of*hydrofluoric acid 1s 
given as to, afd the solubility of hydrogen in water %as 
“ practically the same at all temperatures from 1° to 20°” 
neither statement 1s up to date Such antiquated terms 
as basylous and chlorous, which are freely employed, 
might well be replaced, and to speak of dıstzilıng potas- 
sium perchlorate with strong sulphunc acid 1s inaccurate 
The account given of fractional distillation is worthy of 
reproduction The mixture of liquids ıs heated “up to 
athe lowest of the boiling-points of the lxyuids present 
The whole of that liquid (C) will be converted into vapour, 
and can be condensed in the usual way * On heating the 
remaining liquid up to the next boiling-point, we can 
separate avother of the constituents, and so on until they 
he different liquids thus obtained 
must be redisulled to get thena quige free from the others, 
small quantities of which may have been distilled over in 
the first process ” 
« This last extract 1s typical of the bulk of the knowledge 
contained in the book, which, to say the least, savours 
more of the class-roofh than the laboratory 
A table of contemts, a glossary, and three appendixes 
are provided The las? are concerned with the prepara- 
tion and purificatién of substances and with the simpler 
chemical calculations A list, with answers, of numeriéal 
examples set’at the matriculation examinations 1s 1N- 
cluded , 


Chemical Calculations ® By R Lloyd Whiteley, FIC 
, . With a Preface by Prof F Clowes, DSc, FIC 
* (London Longmans, Green, and Ço, 1892 ) 


f ‘LEMS is stl another addition ® the numerous manuals 


on chemical arithmetic, and the points wherein it differs 


fiom its piedecessors are some 
“| 
NO. 1174, VOL. 45] 
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what difficult to discover | own 
e 


denoting the weight of unit volume, is hefe overlooked 
From a physical point of view, she definition of the 
absolute density of a gas as the mass of 11 16 hitres 1s : 
In ascertaining the percentage 
composition of a compound it 1s insisted thas} first of all, 
the molecular weight must be calculated The axamples 
given to illustrate the rule include affatite, apophyllite, 
basic lead chromate, &c The student is ¢hus led to 
infer, here as elsewhere in the book, that the molecular 
weights of such bodies can be fixed 

The freezing-point and boiling-point methods of ob- 
taining molecular weights are disposed of im two pages. 
No hint 1s given that the solutions must be dilute and 
non-electrolytic, if consistent results are to be obtained, * 


. 


or that, ın general, the interpretation of the resus ‘of ` 


these methods 1s still subject to difference of opinion ° 

It ıs erroneous to state that “the aeration im the 
volume of a gas 1s proportional to the so-called absolute 
temperature,” or to speak of “ Dalton and Henry’s faw ” 
Henry’s law 1s distinct from Dalton’s, and 1s the,older by 
two years 

We have dwelt on some of the points which seem to 
call for criticism On the other hand, the book has its 
good features “The problems are numero@s, carefully 
selected, and weM arranged Contents, answers, afid 
index are supplede It seems to us, however, hat, 
mstead of being as good as several of its kimd already , 
am existence, it, as a new‘Book, should, havg bean Better 


The Year-bagh of Science Edited for 1891 by Prof T. 
G Bonney, DSc, LLD, FRS, (London Cassell 
and Co, 1892) 


- 

ALL who have any sympaty with scientific pufsuits will 
heartily welcame the appearance of this epitome of the 
more important results of the mvestigations which were 
published during the past year Scientific inquiry now 
covers so much ground that all men of science must be 
more or less specialists, and it 1s difficult for them to 
keep in touch with tne developments in other branches 
through the usual channgls, although ıt efrequently 
happens that an advance jn one subject may throw light 
upon and induce investigattons fn another There are 
also many engaged ın practical pursuits who require a 
convenient meds of determining how far contemporary, 
researches may be technically appheg 

With a well es staff of egntributors,, the editor has 
‘attempted tô meet the wants of All by the present volwme, 
which 1s divested as far as possible of technicalities The+ 
scope of the work ıs sufficiently defined by the following 
par@gtaph from the ecitorial — r) ` 

“It ıs almost needless to remark that this volume is 
not intended to be a record or catalogue of papers, The 
endeavour of its projectors and compilers has been to 
select those mefnoirs, in each several department, whiclf 
appeared to be of somewhat exceptiondl interest, either 
by throwing hght on special difficulfies or by being 
suggestive of further advances ” °: 

In a work of this kind strict Smpartiality 1s essential, 
and we see no reas{n to suppose that the various con- 
triburors have abueed the power tested yn them On the 
whole, the production is very satisfactory, and the im- 
provements which the editor contemplates for the nest 
volume will make ıt more so One can only wonder that 


science has had to wait so long for a year-book of its ° 
es 


s 
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met with in this country În atter@pts to rear even present- | Once gmore we have specific Gravit} obsvations im 
"e able “specimens” of such favougites m*our, smoke- | which eae non o cooperate ana an diene eee 
e are ignored, and although the author attempts tq set _ 
beladen and crowded cimes M forty right the prevalent misconception as tothe meaning of 
Then, again, the Enghsh reader gathersesome informa- | geneity and specific gravity, 1t 1s questiongple if he®suc- 
tion ag to the Westernepppular names of trees, well known | ceeds According to him, specifie grawity 1s -always 
to him by very different ones , how many English people | relative, it 1s the same magnitude as relative density 
Rnow whateare the “e@acumber’tree,” the ‘‘yulan,” the | The use of absolute specific gravity—or, shortly specific 
e “buckeye,” the “ butter-nut,” and the “button wood ” ? gravity with no temperatures of comparison attached—as 


. 
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Handy Aths of Modern™Geography (London Edward 
nferd, 1892) è e e 

IT would be dffficult to #btain a small atlas more com- 
plete than this Every place of any importance appears 
to be represeafted on one or more of the thirty coloured 
maps > The dtgrees of latitude and longitude are sub- 
divided,into parts of five mmutes each, so that the 
positions of places, the names of which are not engraved, 
can be easily and accurately located by reference to the 
alphabetical list at the end This hst 1s a comprehensive 
one It givesythe latitude and longitude of the principal 

. mountains, rivers, capes, bays, islands, towns, and villages, 
and forms an excellent supplement to a very good atlas 





¢ ZEPTERS TO THE EDITOR. 


e 
(The Editor does not hold himself responsible for opinions ex- 
pressed by hes correspondents Neriher can he undertake 
to return, or to correspond weth the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
© No notit rs taken of anonymous communications } 


si Aurora 

‘A Very brillant display of aurora was seen heie last might, 
‘the 25th inst At about 9 25 pm a number of red streamers 
proceeded from &.length of some rro° in azimuth along the 
northern horizon, and extended upwards for (on an average) 30°. 
‘The length of the streamers varied quickly, sometimes shooting 
upwards for 70° from the honzon In the course ofe five 
minutes the red stranmers gave way to white or yellowish white 
ones, narrower and more sharply defined than the red ones 
At 940 pm there was a decrease in the brilliancy of the 
phenomenon, but at 9%45 pm long red, streamers again 
appeared for a few minutes, witch again shoftly gave way to a 





brightness of the horizon only Close td*tlfe horizaa the colour 
was white, or nearly so, the whole times The apparent Soint 
of convergénce of the streamers was far south of the zenith, say 
ov Fe o s = Geo M SEABROKE e. 
Temple Observatory, Rugby, April 26 


PROBABLY many of Your readers witnessed the brilliant dis- 
plaf she northern lights between nine and twelve o’clock last 
night, the 25th, but ıt may be as@vell to call attention te it, as 
being the finest display seen here for many yews Appearing 
soon after nine o'clock, the luminous arc and the radiating beams, 
sometimes rose and orange céloured, presented a varied and 
beautiful spectacle until close upon midmght, when they 
faded away ° 

The most noteworthy features of this display were the vivid- 
ness and hejght of the arc, which reached an angle of about 13° 
above the hagizon, whilst the beffms were visible up to 51° The 
whole exjfanse of the are from east to west was about 93°, 
and the duration of the phenomenon a little under three hours 

. ° ARTHYR MARSHALL 
e Cauldon Place, Long Row, Nottingham e 
6 e 





AeFAIRLY distinct aurorf® fas visıiblehere on®the northern® 
horizon last mght J, first observed ıt at 9 15, when the 
streamers appeared somewhat less bright than the Milky Way 
Ten minutes latey one streamer, about 15° west of qngrth, 
brightened considerably, and appeared of a pale reddish-yellow 
tint It fluctuateds in intensity, and soon became less bright 
The streamers, which inclined slightly to the west of the vertical, 
gatended to about 30° to 40° above the horizon 

I watched them till 9 50, when they seemed fading in intensity, 
and when I looked again at 10 30 they had disappeared entirely 

e bd ARTHUR E Brown. 
Thought Cot, Brentwood, April 26. 
e 





Pigments of Lepidoptera 

THE appearanc@of Mr °F Gowland H@pkins’s letter on this 
sybyect in the last issue of NATURE (p 581) demands a brief 
explanation from me—although it 1s not easy to 1eply satıs- 
factorily within narrow limits—and the more so since Mr 
® Hopkms appears to have somewhat misundeystood my stand- 

Ppeint e 
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Let me first acknowledgg the cousteous tone of Mr Hopkins’s 
letter,e and express my sense of the value to myself of 


criticism efrom his peg, afd’ the more SQ since I haye been ° 


lahouring wader the disadvantage of being practically entirely 
uncniticized so gfar—a disadvantage that I have not failed to 
appreciate ° . GL 

Now, Mr Hopkins remarks “Mtie Coste’s experiments are 
very useful as forming a method of classifyrmg these pigments , 
but they are of fas*too empewcal a nature, for any cone 
rite aa as to the constitution of the bodies to be based upgn 
them š 
Here itis that Mr. Hopkins appear#to have missed the pomt 
of ay work If he wil do me the favour to refer to the 
detailed account of my expetiments 1n theaaZxtomologest, passim, I 
think that he will find st tolerably clearly emphasized that my” 
mterest ın this work, so far, has been almost efftirely Jzo/agzcal 
I stated expressly ın my opening article that my object had 
been to discover, if possible, the genealogies of the colours, and 
to obtain evidence (so far as coloric characters could afford 1t) 
of the phylogenetic relations of allied species and I may perhaps 
add that the results obtained have enabled me to predict several 
varieties of whose occurrence in the natural state I have siuce 
been informed So that Mr Hopkins ıs mudly reproaching 
me because my work does not tend in a direction at which it was 
not o1iginally aimed, while he ıs at the same time good enough 
to admit that ıt 1s of some use for the end at which ıt was aimed 

However, it was only to be anticipated that one could not go 
vef far without becoming mvolved m the further question as 
to the constitution of the pigments, but here I was met by 
three considerations In the first place, I was anvious to obtain 
fist of all as much as possible of what Mr Hopkins designates 
‘fempuical” evidence as to the reactions and classification of 
the pigments before making any researches at all mto their con- 
stitution , secondly, the amount of materal at my command was 
far too scanty fo. any even approximate analysis , and in the 
third place, shortly after my experiments had been commenced, 
my attention was drawn to an abstract of a paper b? Mr 
Hopkins on the constitution of the yellow pigments Finding 
that he was already in possession of the field here, I felt almost 
bound to leave this partgof the subject alone, at least for the 
present, and I think that I may say that I have on the whole 
taken exaggerated care not to extend my experiments mto thate 
quarter where Mr Hopkins was engaged, or to avail myself of 
the discoveries that he had already made, in order to trespass ° 
on his mvestigations Putting aside my provisional suggestions 
as fo the nature of the ‘‘reveision effect,” it hes only been at a 
comparatively recent stage of my work, and ın consequence of 
experiments that have not yet been published, that I have at all 
tuned my attention to the constitution of the pigments, 
these results being such as would have compelled me to consider 
the question even had I heard néthing of Mr Hopkins’s work 
I hope that this explanation will put me right in Mr Hopkins’s 
eyes, and will satisfy him that he has considerably misunder- 
stood the spirit ef ‘‘some remarks [perhaps clumsily expressed 
by me] made at the close of.the last aticle” , and that it will e 
also satisfy him as to the question of priority I had no thought 
of questioning Mr*Hopkins’s priority in his own work, and the 
less so since I have throughout been under the impression that 
we were working mainly on different—though sometimes 
adyjacent-—lines 

I must not so far trespasgunag yollr space as fo criticize Mr 
Hopkins’s criticisms upon the ‘reversion effect” , but I will 
ask him kindly to examine the detailed accounts@of the 
“reversion ” experiments which I gave in the Entomologist, 
since his remarks appear to me somewhat to ignore the evidence 
there brought forward and at the same time I may 1emark that 
his statements as to the “constitution of the yelow pigments 
appear to me hardly to invalidate, but rath€ indirectly to confirm, 
the suggestions made by me as to the reversionsreaction with 7ed 
pigments The new mformation that Mr Slopkins promises m 
his closing paragraph I shall look forward to with great mterest 

April 22 H PERRY Coste 





* 

I was about to pen some remarksgr Mr Perry Coste’s recent 
articles on this subject, when a letter from Mr Gotland 
Hopkins ın the last number of NATURE (p 581) expressed 
substantially the same views as those which I had aryved at 
I write now rather to suppert Mr Hopkins m he strictyres 
than to offer any fresh criticisms of my own The articles on 
‘f Insect Colours” published in these columns aie, asethe author 
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states, to be regarded in th@hght ogan abstract of a series of 
more extended papers published, in thee £70m, lagist The 
papers #1 the latter publication from thew title led us tø suppose 
that Mr Coste had made some contribution to ow*knowledge 
of the chemistry of insect pigments ‘I read them from month 
to month m the hope of getting new Slight on this subject, 
which as of such gen@fel interest to both chemists and 
biologsts I regt to say that I have been grievously 
disappoinfedg The expét#ments this far described amount 
sipply to the fact— not altogether astonishing — that 
strong chemical reagentg modify the colours of Leptdop- 
terous pigments or m some cases dissolve them out of the 
wings The bearmg of these observations on the chemistry of 
the pigments ıs so 1emé@te as to be ‘practically useless until we 
“Kifow®something of the chemical nature of these pigments The 
methods adopted by Mi Coste are not likely to advance our 
knowledge in this direction very much, and it 1s certainly re- 
marhable that in treating of yellows he makes no reference 1 to 
the only real contribution to the chemistry of Lepidopterous 
pigments, viz the experiments made by Mr Hopkins, and 
published in the Proceedings of the Chemical Soctety in 1889 
Mr Coste 1s no doubt acquainted with those South American 
Fapilios with a large red spot on the hind wing, which spot 
loses its red colour and becomes of a brilliant metallic bluish 
green when the wing 1s tilted so that the incident and reflected 
rays form a very wide angle The colour ıs 1n this case doubt 
less a mixed result, partly due to pigment and partly to mter- 
ference Now, anyone who has observed this and other simMar 
colour phenomena ın insects might describe his observations as 
contributions to the physics of insect colours If he thought 
proper to adopt this course, he would be misleading physicists 
The observation of the bare facts 1s as much a contribution to 
the physics of insect colours as the statement that a rambow can 
be seen 1m the shy 1s a contribution to the physics of laminated 
water-drops Itseems to me that Mr Coste’s experiments bear 
the same relationship to the chemistry of insect colours that the 
mere Sbservation of interference colours in insects bears to the 
physics of insect colours . 

Quite independent of the facts recorded by Mi Coste 1s the 
interpretation which he puts upon taem Here I must de- 
cidedly express dissent It cannot be admitted, because by the 
action of ceitain reagents gieen 1s changed into yellow or red 
anto yellow, that this indicates the evolution of green or red 
from yellow There 1s no evidence thatthis result is a reversion 
effect at ali The analogy between the action of strong aqds 
m modifying théeolour of an animal pigment and the effect of 
true reversion ıs forced, and has no parallel ım natural pro- 
cesses Hot water is a chemical 1eagent , by its action on the 
brown pigment of the lobster the latte: becomes red If fram 
this observation I drew the inference that the ancestral lobster 
was red, and that the hot water*produced a reversion effect, I do 
nut think that Mr Coste would agree with me 
R MELDOLA 


Oxford, April 24 e 





Eozoon . 


Mr GREGORY has, I fear, slightly mistaken the meaning of 
my remarks, which were intended rather to excuse than to blame 
* him = The specimen of, Eozoon collected by the late Mr 
Vennor at Tudor was figured didaaapection with my paper of 
1867 as a type specimen, in so far as macroscopical characters 
are conferned , but ıt does not follow that slices from specimens 
less perfect ın that respect, and now in my collection, may not 
Se more instructive as showing mmute structures I may refer 
in this connection to thesthree specimens from Tudor and Madoc 
(Madoc being in the, same formatién with Tudor) figured by 
Dr Carpenter in our ogiginal paper in the Journal of the 
Geological Society, vol xxm, pl xu, Fig 1 If anyone will 
take the érouble to’ compare these with the figures in Mr 
Gregory’s paper m the same Journal, vol xvn , he will have a 
sugular and impressive ilustration of the different ways in 
which things supposed to be the same may appear to observers 

' of offerent types ° 
Mf Gregory is in error $ supposing that he could see in the 
gases of the Peter Redpath Museum my specimens from Tudor 
‘and Madoc I have not yet been able to place there any portion 
‘of ay micgoscopic cabinet of Eogpon , but only a few hand 


© * Atleastin Nature Ihave not the Entomologist at hand where I am 


writing 
NO.W1174, VOL 46] ° 








e ` o m 3 
specimens sufficient to show studergs the grdigatystypes of the 
fossil 


As to the Laurentian age attributed@to the Tudor bods, Have, 


rded as an egror, 


already explained that this I subseQuently re, t 


and so stated not long after the date of the paper of 1867 
now regard them as less ancient, though of pie-Qam8nan dge 

I shall be happy to show to anyone my lẹtlæ collection from 
Tudor and Madoc, including specimens ın which Carpenter 
detected the canal system , but of these particular sp@imens I 
have unfortunately no duplicates for distribution, and would 
prefer to exhibit the slices m the modes I lave found best 
suited for the development of the structures , as otherwise there 
might be some doubt whether the resning impressions would 
more resemble Mr Gregory’s figures or Dr Carpenter’s 

Monheal, April 6 J WitiiaM, Dawson. 
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The Theory of Solutiogse 


e 

I AM glad to see that as to the main point, the “character of 
the ‘‘gaseous laws” of solutions, there seem to exist no more 
differences between Mr Rodger and me For Mr Rodger, in 
his lettea on p 487 of NATURE, limits his remarks to some 
dialectical expressions, to cover an honourable retreat I wish 
not to follow him on this way, because ıt 1s an endltss one © 

As to the application of van der Waals’s formula on solutions, 


Mr Rodger is now forced to confess that this application 1s not * 


so “meaningless ” as he has formerly written, but he afsefts 

that, shortly spoken, the form of application given in my books 

1s so To say the truth, if I have to choose} as in this case, 

between the agreement of a formala with Mr Rodger’s opinion, 

and the agreement of this same formula with experiment, I prefer 

the latter W OsiwaLp 
Leipzig, April 12 . 





Physiological Action of Diminished Atmospheric 
Pressure * 


*. ° 

WITH reference go, the eff€ct .of diminished atmosphasic 
pressyre on*the vital powers, alluded to in Prof Bonney’s 
review of Mr Whymper's ‘‘ Tiavels among the Great Andts of 
the Equator” (NATURE, April 14, p 561), I do nog know e 
whether itis worth while 1eCalling the well-lgnowy fact that 
numerous passes im the Himalayas, ranging from 17,000 to 
19,000 feet, fe habitually traversed by the hellmen, im the 
summei, with their flocks of sheep and ggats cariying borax, &c 
The highest pass 1s said to exceed 20,400 feet Inthe e 
ge Messrs Schlagintwest reached an altitud® Sf about 
22,200 feet (Proc As Soc Bengal, January 1866), while Mr W 
W Graham ascénded to 23, 500 feet in 1883 (NATURE, September 
11, 1884) Ihave myself, on sevesal occasions, been to elevations 
of 17,000 to 19,000 feet, and beyond shortness of breath when 
climbing, never experienced any ill effects except once, when I, the 
four plainsmen with me, and three out of a considerable number 
of hillmen, felt severe headache during the evening after crossing 
a high pass My companion @n one trip, however, almost 
invariably suffered very severely from mountain sidkeess under 
similar circumstances . F R MALLET 


18, The Common, Ealing 
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® Sensitive Water Jets 


e A FORM ofthis effeet lately præaæted itself, which seemed in 


some ways new A thin jet, 5 feet high and arched so as fo be 
3 feet at the base, was falling in a feathery spray At 13 feet* 
distance a small Wimshurst machine was,set going not 
inst@hfly, but after two minutes, the spray®gathered itself up 
almost into one clear line although the jet was turned up and 
down and the machine was discharged the Piling water would 
not resolve itself again into spray for fifteen or twenty minutes 
It ıs difficult to wmmagine the medium for this action ıt 1s to 
indefinite, perhaps, to suppose that an indicator ıs found for the 
trembling of a disturbed ether while it 1s dymg down 

The well-known experiment 1s not known enough, fof it 1s not 
often described in books Take a glass rod, electrified ever so 
little, to a certain poipt , at once the jet collects itself, a slight 
move away brings bagk the old disorder, while an inch nearer 
makes things muci® worse It ia strilgng illustration to 
help one to imagine what the electrical forces of the air may do 
We can perhaps understand those thick thundery rain-drops, 
that almost allow us to pass between them while they age giving 


friendly warning of what will come W B. CROFT œ 
eV inchester College, April 14 % 
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Dohle Orange e 


Tha abiormayty in aM gltese orange described in NATURE 
of April 7 (p° 534) would appear of common occurrence in the 
Quegnslang or Youth Australian fruit A friend assures me that 
mm a case recently received from Australia, 80 percent of 
the contents sh8w@d mall oranges, more or iess perfect, either 
embeddgd in the pulp or in the rind The quality of the fruit 
I observed was in no way affected It would, however, be 
interesting to obrain further testimony Although the small 
oranges nfay nbt affect the commercial value of the fruit, their 
presence must be undegrable ın the groves where perfection 1s 
sought © GERALD B FRANCIS 
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ON SHE LINE SPECTRA OF THE ELEMENTS 


TAE distribution of the lines m the spectra of the 
elements is by no means so irregular as 1t might seem 
at first sight Since Lecoq de Boisbaudran, in 1869, dıs- 
covered the general plan in the spectra of the alkali 
metals, a umber of interesting facts have been brought 
to hght, which will probably one of these days find their 
mechanical explanation, and will then greatly advance our 
knowledge of the molecules 

“Mechanical explanations of some of the facts have 
beeh attempted already Lecoq de Boisbaudran explains 
the fact that the rays of the alkali metals are, on the whole, 
less‘efrangible the greater the atomic weight, by obsgrving 
that the oscillayons of a body suspended in a given 
elastic medium will become less frequent when the mass 
of the body is increased This explanation, however, 
seems to me to remaim rather vague and unsatisfactory 
ag long as ft does not lead f any numerical results that 
agree with the observations Taken literally, it makes 
the* oscillation-frequency inverself proportional tô the 
squarg rdot of the atomic weight, which 1s far from being 
the case® e œ ee 

ææ second well-established fact has received different 
explanations by Julrus? and by Johnstone Sfoney? Ithas 
long been observedeby Hartley that in the spectrum of 
seMerabejements a number ef doublets or triplets of lines 
appear, the oscillation-frequencies in each doublet or 
triplet differing by the same amount Recent measure- 
ments by Prof Kayser and myself have confirmed this 
observation Julus believes that this phenomenon is 
due to a cause analpgous to the combination tones 1n the 
theory of sound 

If two rays, with oscillation-fequencies a, 8, combine 
with othersrays, É, 9, 7, $, towoscillat.on-frequencies 


e bta gq*%a*%+a +a 
: PER. FB r+B8 s+ B, 


e 
ethe same difference a — 8 will occur severaitimes That 
the doublets under consideration are in®many cases re- 


markably streng ıs accquated for ay the fact that the 


inténsity of the combination tone 1s proportional to the 
* product of the inten$ities of the primary tones, so that it 
must become yery strong when the amplitude of the 
primary tones 1% sufficiently increased 28 
Johnstone Stgney gives a different explanation of the 
doublets He supposes that the path of the molecule 
from which light emanates 1s aneellipse, which by dis- 
turbing forces gs gradually changed, and he shows that 
on this suppositign, instead of one ray, two rays or more 
would eriginate, and the oscillation-frequencies of these 
rays would differ by an amount depending on the rate of 
change of the elhpse “If now, instead of the ellipse, the 
path of the molecule 1s any other qurve, it can be con- 
sidered as consigting of a number of euperposed ellipses, 
ll of which change in the same way on account of the 
4S ctutbing forces To each of the ellipses a doyblet of 
lines corresponds, and the oscillation-frequencies of each 


* Julus, Annales de l'Ecole Polytechnique de Delft®tome v (1889) 
#2 Stoney, Trans of the Roy Dublin Soc, vol 1 (1891) © 
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doublet differ by tke sahne amount In this explanation + 


I do nog understand thë decompositign of the agbitrary ° 
curve in @series of superposed ellipses For the mové- 
ment is supposed nòt to be periodical, and, Fourier’s 
theorem then ‘vould’not apply, at Jeast theeperiods of the 
superposed ellipses would not bé& definite, as long 4s there 
are no data except the pu bitrary gurve self č , \ R 

Besides, both Johnstone Stoney and Juhv& only try to 
explain one of a number of regularities that have b&n è 
observed in the spectra of the @lements A plausible 
suggestion about the movement of the molecules ought 
to explain more than owe of the observed phenomena I 
think it may be useful to point out the other reguleriff@s 
that have been observed in the distributidh of lines, and 
for which as yet mo mechanical explanation has been 
attempted 

(1) The doublets and triplets existing in the spectrum 


| of an element can be arranged in series which show an 


appearance of great regularity These series seem to be 
analogous to the over tones of a vibrating body But 
they possess a remarkable peculiatity, which, as far as I 
know, 1s without analogy in the theory of sound The 
difference of two consecutive oscillation-frequencies de- 
creases as these increase, and there seems to exist a 
fifħte limit to the oscillation-frequencies of a series If 
1epresents integer numbers, the oscillation-frequencies of 
a series may with great accuracy be represented by the 
formula— 
A — Ba? ~ Cans, 


where A, B, C are positive constants B has neatly the 
same value for all the series of the different spectra A 
1s the limit towards which the oscillation-frequency tends, 
when 7 increases 

(2) For elements that are chemically related, the series 
are distinctly homologous, both ın appearance of the 
lines and in the values*of A, B, C, and with increasing 
atomic weight shift towards the less iefrangible end of 
the spectrum Homologous series have been observed in 
the following groups of elements — i 


e Lithium, sodium, potassium, 1ubidiumy ceestum , 
Copper, silver, 
Magnesium, calcium, strontium , 
Zinc, cadmium, mercury , 


bad Aluminium, indium, thallium 


In the first two and in the last group the series consist 
of doublets,! while in the remaining two groups they con- 
sist of triplets Thus we may say that the spectrum 
shows a relationship between the elements similar to 
that between their chemical properties It ıs interesting 
to note that magnesium forms a group with calcium and 
strontium, and appears more nearly related to them than 
to zinc, cadmium, and mercury 

(3) The doublets and triplets in each group broaden as * 
the atomic weight ipezgases ° 
difference of oscillation-fiequencies 1s nearly proportional 
to the square of the atomic weight The constarft differ- 
ence of the oscillation-frequencies in the doublets and 
triplets may also be noted in the values of A,B,C For 
a series of doublets er tiuplets We have two or three 
different values of A, but only onee value of B and one 
value of C ° . 

(4) In each of the spectra of sodium, potasyum, rubi- 
d¥um, and cæsium, a series of doublets has been observed, 
in which the oscillation-frequencies do mot differ by a 
constant amount, the difference diminishing inversely 
proportionalto #! For these seres A and B have only 
one value each The least reflangible doublet df the 
series has the same difference of oscillatron-frequencigs 
as the doublets inthe other series of the same element 
In the spectrum of hthium there 1s a homologous series of 
single hnes All the lines of these series have the same 


t Lithium has here to be eacepted, whose lines are apSingle 
° 


In the first group the e 


* 

character , they are strong and easly reversed, and in 
all of them the firgt doublet 1s "uated on the legs refran- 
gible side of the spectrum, and all the others 1f the viglet 
and ultra-violet The series shift towards the less re- 
frangible side with increasing atomi weight 

Forgfurther details the reader 1s referred to the follow- 
ing nfemoirs —Kayser and Runge, “ Ueber die Spectren 
der Elemente,’ Abhant der Berl Akademie, 1890-92, 


» Rydberg, “ Recherches sur la constitution des spectres 


d'émission des élem@mts chimiques,” Kongl Svenska 
Vetenskaps-Akadenuens Handlingar, Bandet 23, No 11, 
1890 . . C RUNGE 
— o . 

i] 





ABERRANT FOSSIL UNGULATES OF 
SOUTH AMERICA 


A aes within the last few years paleontologists and 
zoologists were being continually startled by the 
discovery of strange forms of extinct Ungulates which 
rewarded the researches conducted in the Tertiary rocks 
of the United States The animals thus brought to the 
notice of the scientific world have, to a very large extent, 
modified our conceptions of the relationships of @he 
various groups of hoofed or Ungulate Mammals to one 
another, and have led to the very general adoption of 
the view of the ordinal unity of all these multifarious 
types Several of them, indeed, so far as we may judge 
from their mere skeletons, indicate signs of a transition 
between the Perissodactyle and Pioboscidean modifica- 
tions of Ungulate structure , but none of them tend in 
the least degree to break down the hard and fast line of 
demarcation between the Perissodactyle (odd-toed) and 
Artiodactyle (even-toed)* modifications, which is main- 
tained throughout all the known Tertiary deposits of the 
Old World Moreover, after alittle “shaking down,” 
she whole of these North American Ungulates, with the 
exception of the curious Rodent-hke Zzlotherzum, fall 
“fairly well into their places in the Ungulate order, 
although some of the earlier and Smaller types presgnt 
indications of Plose affimty with the common stock from 
which we may presume both Ungulates and Carnivores 
to have taken origin 

At the present time the wave of discovery of new forts 
appears to be passing from ghe northern to the southern 
half of the New World, so that while the palzeontologists 
of the United States are to a great extent engaged in the 
important task of revising and completing tye preliminary 

e work of the last twenty years, their con/ré/s ın Argentina 
are almost flooding scientific literature with descriptions-— 
sometimes, it 1s to be feared, rather crude and hasty ones 
—-of a number of new or hitherto imperfectly known forms 
of extinct mammals This descriptive work has been 


° manly undertaken by, Messis Ameghino, Burmeister, 


and Moreno Unfortunatelyyuempever, the greater part 
of it as Still in the form of preliminary notices, unaccom- 
panied by illustrations , while on several points the three 
describers above mentioned are by no means in accord, and 
it is quite clear that unnecessary names have frequently 
been published Thére is, indeed, one large illustrated 
work published by’ Dr Ameghino, but since, so far 
as we are awase, there 1s only a single copy (in the 
Natural §listory Museum) in England, paleontologists 
have not the opportunity of paying ıt that attention in 
private study which its importance demands 

In spite, however, of these drawbacks, the information 
at present before us—ingperfect+though it be—introduces 
us to several groups of extinct Ungulates totally unlike 
any found ın all the rest of the world put tegether, and 
which are of especial interest as tendmg to a certain ex- 
ter to bre&’k down the distinctidh between Perissodactyfes 
and Artiodactyles It should be observed, before pro- 
ceeding further, that the explorations conducted in 
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Patagenia and various parts of Argentina have shown 
that the deposits containing mammalian rematng, sxstea: 
of being exclusively of Pleisto€ene age, contprise a 4arge 
portion of the Tertiary period, probably qatending gown 
at least as far as the Oligocene, althotigh the exact 
correlation of the different beds with Kufopean deposits 
is probably premature ° 

With these preliminary observations, and asking our 
readers at the same time to bear in mind tbat a consider- 
able part of our knowledge 1s still in a very imperfect and 
crude condition, we propose to glance at some of the 


peculiarities presented by the more remarkable forms - 


of Ungulates described from the deposits in question 
Since the date of the publication of the results of 
Darwin’s voyage in the Beagle, we have been gradually 
acquiring a knowledge cf the structure of that rémark- 
able South American Ungulate known as Macrauchenza, 
of which the complete osteology has been described by 
Burmeister This animal, which had the general propor- 
tions and size of a horse, conforms in several respects— 
more especially in having three-toed feet, if which the 


middle (third) digit 1s symmetrical in itself—so markedly , 


with the Perissodactyles, that by common consent 1, has 
been generally regarded as an extremely aberrant mem, 
ber of that group The molar teeth aye, indeed, more 
lke those of the Rhinoceros and Paledtherium than of 
any other Old World Ungulates, while the infolding of 
the enamel of the crowns of the incisors is a character 
known elsewhere only in the horses e The al§stnce of 
any gap in the dental series, and the nearly even height 
of the teeth, are characters in which Macrauchema agrees 
with the Old World Amoplotherzwm Perissodactyle affini- 
ties are indicated by the prtsegce of a third trochanger 
on the femfir, but m certain peculiarities in the ankle- 
joint this animal différs from all typical Perisgodactyles, 
and agrees with the Artigdactyles Moreover, awertain® 
Weculianty of structure in the verteBræ ef tfe neck 1s 
repeated elsgwhere only in the camels and llamas, which 
form an isolated group of Artiodactyles Ithe complete 
closure of the orbit by bone, Madauchema resembles 
‘the horses and many Artiedactyles, but in he rf@fial 
apertute being situated on®the top of the skull between 
the orbits (wRence the nostrils were probably produced 
in the form of a proboscis), itis absolutely peculiar 

There are thus many indications that, while Macrauche- 
za 1S a specialized form that can ın xo sense be regarded 
as the ancestral type from which Perissodactyles and 
Artiodactyles have originated, it retains certain generalized 
features which were probabty directly derived from such 
ancestral stock ee . ° 

Among the Ungulates discovered ın Patagonia 1s 
one named Pgpteratherzum, which wag at one time re- 
ferred to the Artwdactyles, but subsequently placed among 
the Perissoda@yles In the skull@ so far as can be 


jegathered fram Ameghino’s deaamption, the orbit 1s closed, 


as in Macrauchenza, but the narial aperture appears to 
have had the normal position ‘THe molar teeth are so’ 
lke,tpose of true Perissodactyles that they were origin- 
ally described under the name of Anchbherum, but the 
rest of the dentition is very peculiar Whus, in the upper 
jaw there appears to have been only a single pair of m- 
cisors in the ,piemaxilla, these being pyramidal ang 
obliquely truncated lıke the canes of ghe pigs, and as 
there were no canines, 1t may be inferred that there was 
along toothless interval ın the jaw, In the l¢wer jaw 
there were two pairs of inctsorg, and no canines The 
lower molar teeth yere inserted by four distinct roots—a 
feature unknown nany existing Perissodactyle, although 
occurring in the pg In the limbs, bath the front and 
hind feet were furnished with three complete toes, mugh 
resembling those of Azfparzon, the ankle-jomt 1s, how- 
ever, said to resemble that of the Artiodactyles We, 
have no information as to the third trochanter of the 
fefiur On the whole, this genus appears to mdicate %® 
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Pertssoda@tyl@-hite Undilate, somewhat more specialized 


odo Tegagde its dentition than A/agrauchenza, but exhibiting 


ipo a marka Artiodactyle affinities ın the ankle-joint 
till more remarkable are the generalized affinities dis- 
plafed by th group known as the Toxodonts, of which 
the first representateve was also discovered during Darwin’s 
memorable voyage ‘These Ungulates cannot be included 
in eithér the Perissodactyla or Artiodactyla, and, there- 
fore, come nearer the original generalized Ungulate stock 
than the anfmals already noticed Toxodon, from the 
Pleistocene of Argeatina, was of the approximate size of 
a Hippopatamus, end its osteology ıs tolerably well known 
It takes 1ts name from the curvature of the molar teeth, 
which appfeximate ın structure to those of the Rhinoceros, 
and, lige the incisors, have ever-growing roots The front 
teetheare sepatafed from the cheek-teeth by a consider- 
able intereal , the upper dental series being reduced in 
number by the loss of the outermost inctsors and the 
canines, and the lower by the disappearance of the first 
premolars, the lower canine 1s, moreover, rudimentary. 
‘bhe feet conform to the Perissodactyle type ın having 
three toes, of nearly equal size, and also mm the inter- 


> locking of the bones of the upper and lower rows of the 


wri&- and ankle-jomts In the absence of a third tro- 
* chanter to the femur, and also in the articulation of the 
fibula with thé ealcaneal bone of the ankle, as well as 
in the structure of the palatal and tympanic regions of 
the skull, Zoxodon 1s, however, constructed on a decided 
Artiodastyle typg, so that its characters are to a great 
extent intermediate between the existing members of the 
two groups 
Going back to the earlier Tertiaries of Argentina and 
Patagonia,°a number of Wngulates allied to Toxodon, 
bùt with much more generalized Ch@racterg have been 
brought to hght The skulls fiom Patagonia bréught 


e back by Darwin, and named Nesodon, also belong to this 


same gerneralzed group If Mesodon there is the fetl 
complement of 44 teeth, and the same formula also 
obtains in tht recently described Proftoxflon, in which 
the feet are knows to have been tridactylous in both 
limbs, gighough retaining rydiments of the metacarpals 
of the first and second digitg, and being of a longer and 
more slender type than in Zoxedon Theeallied animals 
described as Acrothertum, some of which were about the 
size of a pig, present a pecttharity totally unknown among 
other Ungulates , and, indeed, m any Eutherian Mammals 
except some individuals of the small African long-eared 
fox (Otocyon) This peculiarity consists in the presence 
of eight cheek-teeth on either side of each jaw, the con- 
stancy of this character being proved by its occurrence 
1n a considerable number of’ specimens | Whereas, how- 
ever, in Ofocyon the eight cheek-teeth are reckoned as 
efour premolars and four true molarsgin Acrothertum 
there are said to besfive premolars and thtee true molars 
If this interpyetation be,ggriect, ıt isgdifficult to pomt ous 
a probable derivation for this mogt remarkable type o 
- dentition, sinceno otlver heterodont mammals are definitely 
known to have more than four premolars 
If, however, @he cheek-teeth really prove to Be*four 
premolars and fgur true molars, there might be a possi- 
bility of direct inheritance of the fourth molar of the 
Marsupials, although even then ¢here 1s the difficulty 
*that none of the Lower Eocene Ungulafes of the United 
States are known to have possessed more than three of 
these teeth Ad the piobabilty accordingly suggests 
itself that the additional tooth may be an acquired re- 
dundancy There area number of other more or less 
closely allied types which have recefved distinct generic 
names, such as folpodex and Adimowherzum, but it 18 at 
resent somewhat difficult to realize all their distinctive 
eatures and peculiarities One genus, however, if the 
specimen on which it was established 1s normal, 1s so 


® remarkable as to call for special notige, and taken 
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together with Acroth@um seems to show that these i 


South American Ungulatts ran riot in the disregard ofe 
all ruléseas to the number and arfangement “of their 
teeth The genus en question is Trzgodon, founded 
upon the lowar jaw ®f an animal about the size of a pig, 
but evidently related in the strudttire of its cheekgecth to 
Toxodon In this mandible the middlg of the eNom 
of the long and narrow’ symphy%s 1s occupteal By a single 
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cylindrical incisor tooth, flanked by a parr of largeren-e 


cisors, and these, again, by the still large? tnangular 
canines Ifnormal (nd from Dr Moreno’s description 
and figure it would seem to be sọ) this single median 
incisor 1s totally unique ın the whole mammaliqn tlass» 

A still more remarkable and puzzling geoup ts typically 
represented by the long-known Zyfotherzum trom some of 
the Tertiaries of Argentina, which, while presenting many 
dental characters connecting ıt with the Toxodonts, has 
upper incisors resembling those of the Rodents, with 
most of which it also agrees in the presence of clavicles, 
which are invariably absent in all true Unsulates The 
number of the teeth 1s similar to that obtaining m many 
Rodents, with the exception that there are two pairs of 
lower incisors An allied type has, however, three pairs 
of these teeth, thus departing further from the Rodent 
type , and the skull of both genera is constructed on the 
Ungulate plan All the teeth are rootless From other 
beds in Argentina we have the genus described as Hegeto- 
therwun, which, while having rootless teeth, differs from 
Typotheriumn n possessing the whole typical series of 44, 
without any marked interval between them Here, then, 
we have almost entirely lost the Rodent features which are 
so marked in 7yfotherzum, and thus revert nearer to a 
normal Ungulate type, it ıs unknown whether clgvicles 
weie present Still more generahzed is an allied group 
typified by Jnteratherzum, in® which the dentition is 
always complete, the anterior premolars have distinct 
roots, and the incisofs conical roots This genus and 
the allied Protyfothereum thus appear to be connected 
both with ZyPotherzumt and the Toxodonts , the specific 
name vodens apphed to one of the species of Protypo? 
therıum apparently Indicating the existence of Rodent- 
lke upper incisors e 

The existence of these intermediate forms renders ıt 
exceedingly difficult to come to any satisfactory conclu- 
mon as to whether Zypotherzum really has any genetic 
affinity with the Redents (among which it was placed by 
the late Mr Alston), for if there be such relationship it 
would seem to imply the descent of all Rodents from a 
form more oq less closely alhed to Jzteratherzuim—a view 
which can secs be maintained " 

That these Typotheroids were, however, ın some 
manner connectéd with the Toxodonts 1s tolerably clear , 
and there are nearly equally clear indications of a more 
or less distant connection between the Toxodonts and 
the Macrauchenias The most probable explanation of * 
the latter relationship aeeiaai both groups took origin from 
generalized Ungulates allied to those found in the Egcene of 
the United States, and known as the Condylarthra, which 
appear to have been the common ancestral stock of both 
the Artiodactyle and Perissodactyle modifications of the 
order On this view the retention®of characters common, 
to both the groups last-mentioned by the Toxodonts and 
Macrauchenias 1s readily accouhted for, the Macrau- 
chenias having acquired sufficiently wtll-markegl Perisso- 
d&ctyle characters to admit of their meclusion in that 
group, while the Toxodonts cannot be placed in ether 
of the two existing divisions of typical Ungulates ,Having 
thus diverged at an early epoch {perhaps in the neigh- 
bourhood of Central America) from the original ‘general- 
ied Ungulate stock, the ancestral Toxodonts and 
Macrauchemas kecome the dominant forms im South 
fmnerica, where they appear to have devefoped {nto 
such numerous and unexpected modifications of struc- 
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ture, as to render the task of d@ciphering then mutual | the avejage change of any two Masective dfys on the 
e relationships and determining theer exact syst¢matic posi- | Fahrenheit scale ° e or . 
tions an exceedinfly difficult, 1f not’ an impossible a . 2 = 
At the same time, howevergit doesnot appgar to us that 
the existence.of these puzzling and cent types need Barnaul Osta: o, Koronie: 
interferg in the least degfee with the commonly-accepted SE TREE FR TERT AS e eej mro 
EE A of ghe Ungulates, although there may be | January 88 34 68 
legitimat doubt as to®the propfiety of icluding the | February 85 31 %8 
e Mecrauchenias among the Perıssodactyles, instead of | March 72 29 J 49 
retaining them with the Toxodonts as a special group, | April 47 29 + 
exhibiting on the one hand many generalized features, | May 56 6l a 3 3 
coupled with extreme,specializatiqn in other respects fun. 3 3 2 ; z 3 6 
eR A R ‘August 32 25 œ 32 
September 45 25 45 
. October 56 3 te ° % š 
. N b o 3 e 4 
THE CHANGEFULNESS OF TEMPERATURE | December tag 38 ° 63 
AS AN ELEMENT OF CLIMATE. 
QONE of the features ın which the chmates of great 
continents most contrast with those of oceanic Year 63 3I ; 47 


islands, and those of higher latitudes with the climates 
of the tropics, 1s the greater range through which the 
temperature varies between night and day, and between 
winter and summer Another, perhaps not less ım- 
portant, ıs the greater changefulness of the temperature 
from day to day Both of these are comprised under 
the general expression vareabitety of temperature) and 
they are similar in their effects on living organisms, but 
they depend on very different causes, and in their local 
association are often manifested in very different 
degrees , places with a great annual and diurnal range 
of temperature, displaying great constancy of climate 
at anf given season of the year, while others, at which 
the former variations age moderate ın amount, are, 
nevertheless, subject to irregular vicissitudes of consider- 
able magnitnde The Punjab ang Sind may be cited as 
examples of the former class, Western and Central 
‘Europe of the latter 

Now, although from a sanitary point of view these 
two kinds of variation are of equal importance, the 
degrees in whgch they have 1espectively engaged the 
attention of climatologists and others are strikingly 
different While the daily and annual range of tempera- 
ture of all the more important and many minor placgs 
that have furnished meteorological i1egisters are now 
well known, or are easily @scertainable from published 
records, the first systematic inquiry into the changeful- 
ness of temperature as an element of climate was that 
made by Prof Hann in a memoir pulfished in the 
Sitzungsberichte of the Vienna Academy of Sciences in 
1875 In tbs paper, Dr Hann tabulated the results of 
ninety stations, seven of which are situated in the 
southern hemisphere, and the remainder chiefly in 
Europe, Siberia, Canada, aud the United States The 


extraction ofthe data was not_a little laborious, since it |e 


consisted in taking out from the daily registers, of gener- 
ally frem five to ten years, the differences of the mean 
temperatures of every pair of successive days throughout 
the whole period, then classifying them according to 
algebraic sign, as risas or falls of temperature, and also, 
in certain cases, acpoiding to their imcremental values 
The means of these different categories were then taken 
month by month, and the results are given ın numerous 
tables in*the memoir The changefulness of tempega- 
ture at any given place is the general mean of all 
changes during the period considered, irrespective of 
their bêng rise or fall, As instances of these, I take the 
followiag three statiow&, representing respectively the 
climates of Siberia, England, and Canada They show 


1 The serm “variabilty” of temperatur , adopged by Mr Scott for the 
ele@ent nowen question, has been already used in so many different senges, 
that in this paper I have adopted in preference the term ‘changefulness,” 
which 1s not pen to the same objection 
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These three stations serve to illustrate the fact, amply + 


confirmed by the general tables, that temperature 1s ¢ub- 
ject to greater and more rapid changes in the winter * 
than in the summer , either December @:"January being, 
as a rule, the month of greatest variability 

Sigce the publication of this memoir, the inquiry thus 
started by Dr Hann has been followgd up byeseveral 
writers with especial reference to particular countries 
Prof O Doring, for instance, has thus discussed the 
statistics of the Argentine Republic, Herr E Wahlén, 
those of 18 stations in Rusaa, Dr V Krenfer, those of 
57 stations en Northérn Germany, and Mr Robert Scoft, 
thosé of 7 observatories in the British Isles, at whiche the 
temperature has been recorded by thermografhs, since , 
#869 These are Valentia? Armagh, Glasgow, Aberdeen, 
Falmouth, Stonyhurst, and Kew At all these stations 
the variation“vas found to be less than af Oxford , but 
this may be partly due to the longer period (15 ) ears) 
over which the records extengi, and partly also tọ ghe dact 
that the daily means compaged, are those of the twenty- 
four hourly measurements of the thermogiaph curve, 
whereas the Oxford 1egister was for ro years only, and 
the observations less numerofs On the general average 
of the year, 1t was greatest at Kew,(2°7), and least at 
Falmouth and Valencia (1° 9) 

Finally, Dr Hann has resumed the subject in a 
memoir published in the Transactions of the Vienna 
Academy,} in which he digcusses the temperattre records 
of 66 stations in the Austrian Empire and the adjacent 
teriitories, of Ke one-half extend gver from 10 to 20 
years, and the Tyajority of the remainder over at least 
five years, alẹ however, are coriegted to the period 
1871-80 In the cgse of Vignya, not less, than 91 years 
have been fncluded in the reckoning, and this regester 
affords the means of comparing the*esults of any decade: 
with those of a long period A 

ThE first point that stands out in tl results of this 
discussion ıs that even a period of fen years 1s in- 
sufficient to give more than an approximate value The 
general mean change at Vienna, between any two con- 
secutive days, *s 3°4 F, but in the decade 1861-70 if 
was only 3°26, whereas in the decadés 1801-10 and 
1871-80 it-averaged 3°53 The means®of the ingividual 
months show much greater variation® that of December 
especially, ranging between 3% and 4°3 m different 
decennia, or thiough 30 per cent of the general mean 
for the month It1s evident that when computed from 
shorter periods than ten yeais the discrepancies wil 
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be still greater ie orden therefore, to obtam com- 
parabl® Values, ever® for neighbouring stations, it 1s 
esgential that the data compared should be those of the 
same intgival 
Both as “egards season and amount, the changeful- 
ness of temperftute depends very greatly on local geo- 
graphigal circumstances, so that neighbouring places 
very often differ greatly fiom each other In Europe 
it increases from west to east and from south to north, 
ın both cases towards the interior of the continent It 
increases also on tfe whole with altitude, but very irre- 
gularly, being great on exposed plateaux, and compara- 
tively small on mountain peaks Places situated in 
valleys show very geat differences, according to their 
exposufe Anmaeogg the Austrian stations, those on the 
southern stopes of the Alps have the greatest vicissitudes, 
owing to the warmth they acquue in sunny weather and 
the consequent greate: fall of temperature when a change 
of weather sets in In general the changes of temperature 
at high elevations aie greater than at low altitudes in 
simmer, Put less in the winter season In the high 
mountain valleys in spring the cnanges are much smaller 
thay on the neighbouring plains 
In the British Isles, Mr Scott found that the number 
of rises exceedyng 5° between any two consecutive days 
was greater than the number of falls of the same amount, 
and glso that the mean value of the nses exceeds that of 
the falls In Austria, also, except in the Southern @yrol 
and ofthe coasts of the Adriatic, 1apid rises are greater 
than 1apid falls in the winter, and Jess in the summer , but 
on the whole the former preponderate In the south, 
however, rapidefalls ate greater than rapid rises at all 
times of year, and thevefofe also pn, the mean of the 
year This peculiarity is a still more marfed charac- 
teristic of, lower latitudes, since m Northern India it was 
e found éhat rapid falls are abow three times as numerous 
as rapid figgseand*on the whole greater ın amount 7 
The duratign of rises of temperature gs somewhat 
greater hanskat of falls, and both are rather gieater at 
mountain stations tlan at low levels Thus the passage 
of: wae of temperature? on the mean of the two 
stations Klagenfurt and Salzb&rg, occupies, on an a¥erage, 
4 56 days, on the Sonnblick 4 93 days , or, Mh other words, 
6% waves pass within the month at the higher and 7 at 
the lowe: stations The longest period of continuous 
cooling that occurred at any station was ten days at the 
mountain observatory of Hoch Obir, and the longest 
continuous rise of temperature ten days at Klagenfurt 
There ıs $ marked annual “periodicity in the length of 
the temptrature waves withe tavo epochs of maximum, 
viz in March and Septembe1, and two of mimimum, in 
July and Decenebee From the data affded by certain 
stations in Austria and Saxony, Dr Jann computes 
the following formu% for their annual variation in Central 
Eurppe— . ae e ° 


4 813 + 0 138 sin (26°45 + x) + 0 164 sin (318° 27’ +22) 


The last subjétt investigated in Dr Hann’s memft is 
the question whether the inter-diurnal changefulness of 
temperature shows any periodical variation during the 
gun-spot period, for which purpose he takes the go 
years’ registers „Of Vienna, Wilna, and Warsaw He 
finds that on the mean of these stations a certain minute 
variation 1s indeed apparent, but it is one of two maxima 
and two minima, ant the whole range 1s so small that ıt 
is doubtful whether it 1s Sther than fortuitous 

In the foregomg paragraphs onlyga few of the more 
important resultsgof Prdf Hann’s inveetigation have been 
noticed His memoir contains many others of interest, 
well worthy of study, and forming important contrihytions 
to genaial climatology, and like the original memoir, 

*published seventeen years ago, ıt will doultless stimulate 
others to prosecute the subject It ıs especially impom- 


NO. 1174, VOL 45] 











° 


health resorts should bë analyzed in the manner gf which® 
Prot Hatin has here given so admurable an example 
è e ' è 
FORESTRY IN AMERICA} « \ 
cannot be said that, as far as the issue of repatse 

cultural Departmenteat Washington has been idle, if 
only this activity would resolve yvself into the estab- 
State forests out of the wieck of the fornfr forest wealth 
of North America b 
come to hand, and though they date as far.back as 
1889, they are probably new to many of the readers of 

The first paper is by Dr James, Professor of Public 
Finance and Administration ın the University of Pennsyl- 
to Forests” The Professor has evidently studied his 
subject thoroughly, and the remedy he proposes is the 
applied to the forests of India He commences by stating 
that the forests of any large country not only constitute 
basis of a flourishing manufacturing and commercial 
mdustry They are also one of the most tmportant 
region, and, through these, the distribution of the popula- 
tion, of industrial pursuits, and of disease and health 
United States in 1880, the cen8us year, was 700,000,000 
dollars (= £140,000,009), and that if the value of the total 
were added to the estimated value of all steamboats and» 
other craft on American waters, it would still be less than , 
all, the canals, telegraph companies, and construct and 
equip all the telephone lines in the States 
ture by offering land on easy terms, by establishing 
nfodel farms and agricultural schools, by improving the 
other ways, it has also assisted manufactures by the 
protective tariff, bounties, and exhibitions, &c , and 
rivers and harbours, and on the genera] means of com? e 
munication—railroads and roads Game and fish are 
forests the Americans have been drawing more natural 
wealth than from all other sources together, yet practi- „í 
devastations of selfish ARP Besides the great demands ° 
on the forests for timber, three-fifths of the peeple in 
value of the wood fuel annually consumed 1s placed ap 
325,000,000 dollars 
value of forests in maintaming a,steady supply of water 
in rivers, and preventing floods Hg shows that the 
on a watercourse becomes impossible when the stream 
1s converted into a mountain torrent for one quarter of 
instances the River Schuylkill, frpfn which Philagelphia 
draws its water-supply, where the current has become 


ant rom a medical pofnt, of view that the statistics of all . 
e HFB 
et 
JT 
and pamphlets on forestry ®s conçerned the Agrı- 

lıshment of a State Forest Service, and the formateoi#of 

Animportant series of papers on forest matters has 
NATURE 
vania, and 1s entitled “ The Government in its Relation 
eXact counterpart of that which has been so successfully 
a large portion of its wealth, but form the indispensable 
elements ın determining the climatic conditions of a 
He states that the value of the forest crop in the 
annual output of the mines, quarries, and petroleum wells 
the value of the forest.crop, by a sum sufficient to purchase 

He then shows how Government has fostered agricul- 
breed of stock, by free distribution of seed, and in many 
that vast sunmhave been spent by the State on improving” 
also protected by the State, but although from their 
cally nothing has been done to preserve them from the 
the States use wood for ordinary domestic fuel, and the 

Prof James then treafs at length” of the vast indirect 
mayntenance of a system of factories and mulls dependent 
the year and ıs all but dry during another quarter, and 
too shallow and sluggish to carry off the ever-increasing 


1#“ Department of Agriculture, ®@orestry Division Bulletn®No z Re, 
port on the Forest Condition of the Rocky Mountains, and other Papers 
With a Map showing location of Forest Areas Second Editiong (Washing- 
ton Government Press, 1889 ) r 
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quantity of impurities which poffr info it, and cogse- 
quently Ay quality gf its water iS Steadily deteriorating 
The Professor considers it proved by Europeas experi; 
ence that a certain percentage of forest land gs indispens- 
able for any civilized country, and tHat when the forest 
area sins below that per@éntage, through carelessness, or a 
selfish Mestre to gag all the advantages from the resources 
of ‘a countfy for the preset generatfon, regardless of the 
sntarests of posterity, the result can only be an impaired 
industry and dec)ining ærospenty He asserts that in 
the United States nothing ıs beim done to cultivate 
forests, whilst vast areas, besides those which fall under 
themaxg, arg being wasted by fires and by umegulated graz- 
ing, so that, to Sut ıt mildly, the Americans are using up 
their forests at a much greater rate.than they are re- 
placing them, and are changing the character of their 
streams, soul, and local chmate Emphasis ıs laid on the 
fact that ¢tree-planting 1s not forest-culture, and based on 
the experience taken from European countries, Mr James 
insists that only the State can insure the preservation of 
the ‘forests of America, and that private enterpiise is 
powerless to prevent their eventual destruction 
His proposals to remedy matters are therefore that the 
Federal and State Governments should remove timber 
lands from the list of lands for sale, and after a thoroug® 
examination as to what forests are of climatic and indus- 
trial importance, should retain them under the control of 
Government He also advocates the establishment of a 
School of Forestry, where men could be tramed to 
manage the extensive tracts of forest lands in the owner- 
ship either of private individuals or of the State, and 
calls for further legislation, and active enforcement of 
existing laws to protect forests from fires and browsing 
animals Here we have in a nutshell a proper forest 
policy sketched out for the*United States , and ıt remains 
to be seen whether there 1s sufficient patriotism in the 
leading men to carry it out, or whether the great power 
af the timber trade, which has always insisted on non- 
interference with their busmess on the part of the State, 
Will still obstruct the road to progress 
There 1s not space for much more than mere reference tp 
the other paper? contaimed ın the Bulletin, the first being 
a most comprehensive report, by Colonel E T Ensign, 
on the forest conditions of the Rocky Mountains, show- 
ing the estimated area of forest still existing in eac? 
county of the States of Igaho, Montana, Wyoming, 
Colorado, and New Mexico, in 1887 A coloured map of 
the area shows the position and extent of the forest tracts 
This report concludes with a most useful t#bular state- 
enent, giving the area of forest in each cSunty and for 
each State, as well as the character of the forest growth, 
the uses made of the timber, the principal causes of 
destruction of the forests, chiefly fires Measures are 
, suggested for the adequate protection of the forest growth, 
and any notieable chapges in the flow and volume of 
water in streams are noted «immer this head, we find 
that the streams have duninished in volume and their 
flow has become more intermittent ın one-quarte: of the 
manety-one counties referred to, which altogether com- 
piuse an area of 555,081 square miles, still contaimng 
83,460 square miles of forests in 1887 
The other papers fre | “The Forest Flora of the Rocky 
Mountain Region,” by G B Sudworth, and “On the 
Climate of Colorado and its Effects on Trees,” by G B 
Parsons The latter ascribes the barrenness of the eastern 
slopes of the Rocky Mountains to the extremes of tem- 
peratura and to the desiccating power of the north and 
north, west winds, whichgre frequently powerful enough 
to bark young trees by pelting them with gravel 
*The Bulletin closes with a valuable paper on “ Snow 
Shdes and Avalanches,” by B E Fesnow, the present 
Chiff of th® Forestry Division ofthe Washington Agric- 
tural Department 
. W R FISHER 
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° NOTES , cis 


THE followmg are the members df the Royal Commission 
appointed to investigate the question of a Teachjng Wnivergity 
for London —Lord Cowpe: (Chairman), Lord Reay, Bishop 
Barry, Sir Lyon Playfair, Sir Wilhafn Scovel Savory, Sir 
George Murray Humphry, Mr George G Ramsay, Rev@Canon 
Browne, Mr Henry Sidgwick, Mr John Scott Burdon Sander- 
son, Mr James Anstie, Mı Ralph Charlton PalfMer, und Mr 
Gerald Henry Rendall No one whoehas deyoted serious 
attention to the subject 1s likely to be of opinion that the choice 
of Commissioneis ts satisfactory It shows that the Government 
has not grasped the problem $ 


THE International Congress of Chemical Nbmeyclatuse at 
Geneva has been attended by many representatives frm vaı1ous 
European countries The representatives from England are 
Prof H E Armstrong, FRS, Dr J H Gladstone, FRS, 
and Prof W Ramsay, F RS 


* 

Pror A CHAUVEAU has been elected to the presidency of 
the Société de Biologie, in place of Prof Brown-Séquard, whose 
term has expired The Sociéte de Biologie was founded *by 
Claude Bernard and a group of friends 
Paul Bert were Presidents before M Brown S&quard 


A COMMITTEE has been formed to make preparations for*the 
erection of a monument to Prof de Quatrefages m hiewnative 
village, Vallerangue (Gard) 


WE regret to have to announce the geath of Prof Annibale 
de Gasparıs, Direktor of the @bservatory at Nales, which 
took place onethe 21s? of this month” Born m Buguara, in the 
provinte of Aquila, on Movember 9, 1819, he passed the first 


Claude Bernard and * 


e 
few vems of his youth in Tocco Casura, where he sjudied œ 


cffssics Going thence to Naples m 1838 *he began “the study 
of mathematicsgunder Prof Tucci, dealing spe nally with the 
problems relating to bridges and rivers, Afterwards he de- 
voted himself to astronomy, ım which he soon gained grgat 
celebrity, In 1840 he was appointed assistant at tRe*Capo- 
dimonte Observatory, where he became a diligent observer and 
an industrious calculator Hus discovery of the three munor 
planets—Hygieia, Parthenope, and Egeria—created a great stir 
in the scientific world, and secured for kim the Royal Astro- 
nomical Soctety’s medal Nominated as Director of the Obser- 
vatory ın 1864, owing to the death of Capocci, he worked 
ieessantly for the advancement of practical astrofomy, and 
followed up his observations*fgr the ecapture of smal planets, 
Eunomia, Psyche, Massilia, Themis, Ausonia, and Beatrix were 
all discovered owfng to his ever careful Sorifliny His theo- 
retical labours included many on pure matgematics, while those 
gn astronomy related principally tg phe best methods of deter- 
miming the orbits of comets The investigations he carried*on 


from time to time were numerous, andthe results appeared in ' 


many, periodicals, of which we may mention the Atte della R 
Accademia delle Scenze Fisiche e Mathematiche de Napoli and 
the Ast onomische Nachrichten De Gaspais was naturally 
robust, and enjoyed good health until he was attacked by the 
maladies which kitled hint His powers of work were tremen-® 
dous , he was always making either some calfulation or obser- 
vation Being taken ill rather suddenly, *he went away to 
reciuit, but he became worse and worse,*until at last he could 
not move The sad days of the last year of his life he spent 
ın reading the classias which he loved best, until his sight 
failed him A be . 


MR JoHN Harrvup, the Astronomen to the Mersey Dock8 
and Harbour Board, met with a fatal accident on the 21 while 
performing one of his Observatory duties It seems that he 
wd accustomed to examine occasionally the anemometers 
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situated on the flat rBof of the Paulding, the roof being skigted 
by a low val? about 20 inche® in height ® Being near the wall, 
and looleng up at the anemométers, he was seized with a fit of 
giddiness, suchas he had lately been accustomed to, and fell to 
the ground, breakipg hig neck His sister-in-law, who saw 
the gad accident, had previously been cautioned by him not to 
go too near fhe wall when on the roof, for he considered it a 
dangerously low one Mr Hartnup was a member of the 
Royal Astronomicdl and Liverpool Astronomical Societies, and 
a Fellow of the Meteorolmgical Society He had succeeded 
tys father in 1885, so that he was thoroughly famıhar with the 
Observatory in which he had to work 
e 


~~ 


+ Miss AMẸLIA B EDWARDS, whose death we have already 
recorded, kas in her Wfl endowed a Chan of Egyptology Her 
library, which 19 very valuable, she has bequeathed to Somer- 
ville Hall, Oxford 


WE regret to hear that the venerable Prof Svén Lovén has 
been gompelled,,as a iesult of the influenza, to retire from his 
position as Senior Keeper in the State Museum of Natural His- 
tgty, at Stockholm, where he has been active for fifty-one years 
Prof L8vén ıs now seeing through the press two important 
works on Echinoderrg morphology, one dealing with the young 
stages of Echmojdea, the other with the Cystidea We trust he 

. may long be spared to enrich the world with these and other 
fruts of his wide knowledge and deep thought sá 


e TH: twelfth annual eahibition of natural history objects of 
the South London Natural History Society will be held on 
May 5 and 6 at the Bridge House, Hotel, Londen Bridge, the 
whole of which building has*been secured for the gccasion 
These gxhibitions are growing in popularity, and sever’l 
thousand visit@rs have each year taken lively interest ın t 
exhibits The yeag them will be exceptionally varied and novel 
Lectures will be delivered by Mr F Enock on “The Life- 
ehistory of the B&tsh Trapdoor Spider,” by m? Step on 
‘Edible and Poisonous Pungi,” and by Mr George Day on 


*Varidtis Matural History Subject®” . 


e 

AN Exhibition which will be Interesting from aecientific as 
well as from a popula: pomt of yew will be held this year ın 
the open ground near the Earl’s Court railway station It will 
illustrate the developmert of horticulture, and as Mi H E 
Milne, F L S , 1s the chairman of the executive committee, we 
may expect that the scheme will be admirably carned out 
There are to bevexamples of the gardens of all ages, including 
restorations of the ancient garfens of Hgypt, Greece, and Rome, 
copies of those ın China gnd Japan, and types of the Baronial, 
Itajan, Tudor, Jacobean, Georgian, and Victgrian eras A 
large sub-tropical gaidenevill be laid out, and thefe will be re- 
. presentations of thetea gardengeod India andeCeylon, Various 
foreign Eountites—espectally Belgium, Holland, France, Italy, 
and Germany—will co-operate to show the progress they have 
made in horticulturet oe 


In Septembera splgndid Exhibition of fruit will be held in a 
temporary building, which 1s to be erected on a site on the 
Thames Embankment, near Blackfriars, 1@nt for the purpose by 
the City Corporations The Exhibition will be held under the 
auspices of the Fruiterers’ and Gardeners’ Companies, the Royal 
Hortscultural Society, the British Fruit Growers’ Association, 
and other kindred societies, tnd will last at least a week In 
connection with the Exhibition lectures andSobyect-lessons will 
be given on subjects,relating to fruit culture and the planting 
of frut trees 


THE Technical Instruction Committee of the Essex Cofinty 
Ceuncil appointed last year an organizing joint committee, 











the Essex Field Club By rfeans of*the funds voted to this 
joint committee, Seripatetig cowrses of lectures r various scien- 
tific and technital subjects have been carried on in different 
rural centres with @onsideraBle siccéss during the past, year 
The principle on which the jomt committee has carted on this 
work has been to employ only thoroughly qualified lectus, 


and to insist upon the instrugtion bemg,made fs practwal™s e» 


possible. In some cases the lectures have been folfoweg by 
practical work, ın which the students haye been taughtshow to 
use the microscope, and to dyssect plants, as a meahs ofacquiring 
a good working knowledge „of vegetable, physiology This 
practical work has been so much appreciated in the rural gentigs «æ 
that there has been an actual competition to gain admission to 
the class, the number of students being necessarily limited by 
the supply ofapparatus and material One of the most pepular 
courses given under the auspices of the joint committee has been 
that on general science, a kind of elementary mtroductory 
course showing the advantage of acquiring scientific knowledge 
mts applications to daily life There has been such a demande 
for this subject that four lecturers have been engaged to meet 
the wants of different parts of the county Special courses on 
marketable fish and oyster culture will shortly be commenced 
for thé@benefit of the maritime centres The organizing joint 
committee has, we are informed, not been reappomted by the 
new County Council, but that its labours have been appreciated 

is shown by the fact that the Council has decided to merge the 
jomt committee in the main Technical Instruction Committee. 
The latter will thus secure directly the co-operation of the six 
representatives of the Essex Field Club, among whom are Sir 
Henry Roscoe, Prof Meldola, and Mr G J Symons Essex 

1s to be congratulated upon the wisdom which its Councillors 
have displayed ın securing the servi€es of such well-known 


scientific advisers ‘ 
* 


A very beautiful aurora was visible from Westgate-on-Sea on 
Monday evening last When ıt was first observed, about 9 30 
pm, the sky was brilliantly illuminated to a height of about 30° 
above fhe horizon, extending laterally quite 50° et seemed to 
be decidedly of a pinkish colour, but to all appearance this 
tint gradually disappeared About ten minutes later, two fine 
streamers were thrown out, their approximate positions on the 
celestial sphere corresponding to the lines joining the stars r? 
Cygm, e Dracoms, and a Lacerte, #Cephe: Their hight was 
considerably more intense than the aurora itself, the beams 
reminding one sah el those produced by a strong search hght. 
East and west of the¥e, two more beautiful bright streaks were shot e 
out, extending to a height not quite so great as the former two 
The west one became especially fine, its ight exceeding that of 
any of the others Their positions, as near as could be gathered, 
lay between the stars p Cygni and o Draconis for the west One, 
dhd for the east one o Andromede ait r Cassiopticee Five 
minutes later these vanished, and the two central ones merged 
into one and also disappeared At 1230, only one stre€mer 
was visible, while its light and that of the aurora itself was of a 


very feeble nature N 


. 

Tur weather during the past week has bacome on the whole 
much more seasonable all over the covhtry Westerly winds 
have prevailed during the greater part of the p®riod, andthe air 
has been mild and gemal, but the temperature, although high 
for the season, was lower than at the commencement of the 
month Ram has fallen very generally within the last fewedays 
im all parts of the kingdom, afd thungér, lightning, and hail 
have occurred in many places A brilliant aurora, to which 
reference 1s made i the preceding note and in several letters, 
was opserved in Scotland and imgseveral parts of Englang during 
Monday night The weather report of the Meteorological 


consisting of sıx membeis of their own body, and six members of, l Office for the week ending Apnl 23, showed thae bright 
e 
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sunshine, although less fhan m yreceding weeks, stall exceeded 


the mean value ie nearly all distucts | be . 
` 


Last week Cahforma Sa by the. most severe earth- 
quake tvhich has been known ın thet regign since 1868 On 
Apryy 19 shocks were*sfelt over a distance of 200 miles, the 
int sity varying at different points, In San Francisco a number 
* of large buildings treMfbled perfeptibly, but only one was 

&iamageq—an old church building until lately occupied by the 
Academy of Sgience @The front wall gave way, tearing away 
the balconies The centre of the Mistubance was Vacaville, 
where a number of brick buildingg both ın the town and in the 
viclnity*were gestroyed or damaged Many walls also fell nto 
the streets At Winters and Dixon seriuus damage was done 
to buildings On Aprl 21 further Shocks occured at San 
Francisco, and were felt in the surrounding districts A number 
of buildings were demolished at Winteis, and several persons 
received injuries Eight distinct vibrations were felt At Biggs 
clocks stopped, and plaster fell from the ceilings of the houses 

t Woodville several brick buildings were damaged, while at 
Vacaville some walls which had been cracked by the previous 
shocks were demolished, and the ceilings in most of the houses 
were cracked At Sacramento also some damage was cgused, 
but the place which seems to have suffered most severely was 
Dixon, where extensive damage had already been caused by the 
shocks of April 19 


Dr. A C OUDEMANS, Director of the Zoological Gardens 
at the Hague, has for some years made the sea-seipent a subject 
of special study, and now he 1s about to issue a book in which 
he will present his conclusions. He states in a prospectus that 
he was attracted to the question by ‘‘an account of the appear- 
ance of a sea serpent published in NATURE of November 8, 
1880” As NATURE was not publighed on November 8, 1880, 
a good many people may be tempted to think that this reference “| 
(due, of course, to a slp of the pen or toa misprint) is very 
suitable to the nature of the animal to which it relates Dr 
Oudemans has placed side by side ‘‘ afl the accounts, tales, and 
reports of this $reat unknown animal,” and has convinced®him- 
self that ‘‘thiough all the reports there runs only ove red thread, 
that there must be oe single animal species which has given 
rise to aff the .eports” The author has chosen to wnf® in 
English, because it 1s a language ‘* known to all navigators, as 
well as to all zoologists, and other men of education ” The full 
title of the work will be ‘The Great Sea-Segpent An Hiu- 

With the RAs of 166 Ap- 
pearances, the Suppositions and Suggestions of Scientific and 


non-Scientific Persons, and the Author’s €onclusions ” There 
will be 82 wlustrations 
Wr are glad to hear that Mr J J Wud, PhD, who ac- 


companied the Challenger Semmaaabtary to the Director (Su? 


Wyville Thomson) and artist to the Expedition, 1s settled in 
Melbourne, Victoria, where he is engaged in producing plates 
illustrative of the zoology and paleontology of the colony, 
under the direction of Sir Frederick MacCoy, FRS He 1s 
at present figuring the fossil renftins of Acanthodian fishes 
discovered ın the Ofd Red Sandstone of Mansfield, Victona 


THE programmë of the first series of summer exgursions of 
the Manchester Field Naturalists’ Society has just been issued 
Mr Leo Grindon, the founder of the Society thirty-two years 
since,*bas been compelled, by advancing years and impaired. 
health, to resign the @presidential char, which Mr Chas 
Bailey has undertaken to occupy Mr Grindon retains the 


” office ef botanical referee, with the assistgnce of Mr W Gee, 


veho 1s ewgaged in teaching natural history subjects undes the 
Science and Art Department A special study, appropriate 
to the sefigon and locality, 1s appointed for each meeting , and 
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a field card, directing observation each of a feven sections of 
the Society, 1s in preparation A gourse of lessonsp treating in 
detail of the leading natural famflies of the*Manchester Glora, 1s 
being given in the city 

AT the meeting of the Royal Statistical | Sgfiety on, Tuesday, 
Mr R Henry Rew read a valuable paper on the statistics of 
the pioduction and consumption of milk and mik®products in 
Great Britain Thesubject, as he pointed out, is one of extreme 


complexity The effective production of mil{ by a single cow ® 


ranges from 7727 (in the case of a cow which only rears her calf) 
to 1200 gallons or more The number of cows.and heifers re; 
turned ın 1890, the year taken as a basis for calculation, was 
3,956,220, of which it 1s 1eckoned that 3,544,575 are productive | 
Returns now collected from a large numberof distri®ts, together 
with other data, justified an estimate of 400 g@jlons per cow, 
making the total quantity of milk available for consumption in 
various forms m the United Kingdom 1417 million gallons 
The number of cows has decreased in proportion to population 
In Great Britain there were in the period 1866-40 82 1 cows per 
1000 of population, while in 1886-90 there were only 779 The 
absolute number of cows had increased, but not sufficiently A 
keep pace with the growth of population The lated return 
(for 1891) 1s more encouraging, showing asert does tha largest 
number of cows on record In Trelan® the period 1886-90 
showed a higher proportion (290 8) of cows to population than , 
in ny of the four preceding quinquennial periods, but this was 
due not to an increase ın the number®of cattle, but to the 
decrease of population The 1417 millon gallons of milk pro-® 
duced in the United Kingdom ıs thus accounted for —-Consumed; 
as milk 570 mifiton gallons 3 sebutter, 617 milhoff gallons (repre- 
senting 105,000 fons of butter) 5 , cheese, 224 million gallons 
(representing 100,008 tons of cheese) , miscellaneous (cofidensed 
slk, &c ), 6 million gallons, Mr Rew admitted thatethe results 
arrived at were only tentative He expféssed>aehSpe that before 
long some gfficial help might be given m, „the solution of a 


problem which was of the deepest, interest to statistwians, * 


agriculturists, and social economists a P” 

Ter Bath and West of Jénglgnd Society decided some tıme 
ago to appoiAt a research chemist to make imvestigations upon 
the making of cheddar cheege Mr Fred Jas Lloyd was 
chosen to fill this post, and he has recently presented his report 
of the work done tn August, September, and October of last 
year The results obtamed, though by no means complete, are 
both valuable and interesting, and it 1s to be hoped that the 
Society will continue and extend the work Tfig,experiments 
were made at the Society’s® Dairy School, near Frome, and it 
was found pogsible to make a cheese gn guch a way as to be 
guided in judgyig the condition of the ead by determmnatiens 
of acidity aloe The product was atlecided success ın every 
respect ‘he avermze acidity @febhe mixed milk before adding 
rennet was 24 per cent , but on setting the whey only showed 
16 per cent of lactic acid It was proved, by continued experi- 
meré, that when the whey showed a petcentage of acidity 
slightly greater than that in the milk before renneting the pro- 
cess was sufficiently advanced to draw off the whey and pile the 
curd Determinations of acid'ty in the later stages of manufac- 
ture have yielded sumilar results, and ıt appears to be certain 
that the careful development of definite amounts of lactic acid 
at definite steps in the process 1s eggential to su@cess The 
bacteriological observations show that, although very ulany 
orgamisms are hablg to get into the milk, the majority of them 
are not able to efist ın an acid material, consequently by 
insuring a proper development of acidity iff the curd we destroy 
their activity, which would otherwise spoil the cheese Not €nly 
does*the Bacillus acıdı lactect play the most important part in 
the making of the cheese, but it 1s also the chief agent in tlf 


@ipening process 


wa 
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Tr is well Ihown that sous loss 1s caused in the various 
E Australizngolonies by the yavages of the rust fungus in Wheat 
An Ingercolonial C8nference met to consider the subject in 1890, 
and this body has since held two other meetings, the third 
having taken place at Melbourne last month Many experi- 
ments have been fate, Sndit has been clearly shown that there 
are severalgarieties of wheat which, except under very unusual 
circumstances, are never seriously attacked by rust It has also 
been shown-thatein many districts early sown wheats of a rust- 
hable kind generally escape damage by rust, when the same 
wheats sown late Suffer seriously In view of these facts the 
Conference has directed attention mainly to encouraging the 
growth of varielaes less liable to be attacked by rust, and also to 
~ early sowing At the March meeting ıt was recommended that 
a practicfl system for’ the production and distribution of rust- 
resisting wheats suitable to different districts should be ım- 
mediately established, and that this system should, subject to 
* modifications needed by each colony, be conducted on the 
following lines —A central station for each colony for the pre- 
lumfary testing of new wheats inthoduced into the colony, for 
the production of new varieties by cross-fertilization and by 
‘selectiop , and for the distribution of suitable wheats thus ob- 
tained tg representative districts of the colony, to be there sub- 
jected to a sufficiene test, and, if necessary, fixed in their 
characters by farmers and others competent for the work, and 
* that such wheats as pass satisfactorily this test should thengbe 
distribute@%o the farmers around in such a manner and by such 
eagency as would be most suitable to the conditions of each 
colony A committee was appointed to take steps for the proper 
“naming of the @ffer8nt waréties of, wheat. e 
e 
Tue U S Department of Agriculture has'received 1formation 
to the *effect, that Pedala cardinahs Was been successfully 
cdlonızed eat the “Cape of Goodædlope Last autumn 
Thomas A J? Hew, a special commissioner from the Legis- 
lative Assembly githe Cape, wentrto Washington gharged with 
the tæk of collecting ang taking back from America a supply 
of thewisefyl little lady bud mentigned. He was furnished with 
letters to the California agents og the Department, andgtook 
away from that State two parcels of Vedaha, ane lot being 
shipped on ice and the other kepj open and fed ex soute Both 
were alive when he atrived at the Cape, and he writes that the 
experiment has been sọ successful that vatious parts of the 
colony have been supplied with the insect, which, no doubt, 
will be as usefyl in clearing off the Cottony Cushion Scale there 
as it has begw@in California and the Hawauan Islands Mr 
Louw’s letter, dated Malmestfury, Cafe of Good Hope, March 5, 
1892, to the Hon Edwin Willits, Assistant Secretary of Agri- 
cuķure, says “While thanking you again od the kındness 
displayed towards me, mey I request you also to @onvey to Prof 
' C V. Riley my extreme obliggdigns for the service rendered by 
him to’me, and which I assure him will ever be appreciated 
by me ” 3 


e 

Dr HYADES, as we noted last week, was impressed, while 
in Tierra del Fuego, @vith the resemblance between the Yabgan 
and the Botocudos of Brazil OFf the latter people an interesting 
acfount appeared lately in the Washington Eveneng Star, and 1s 
reproduced in the AYpril number of Goldthwaste's Geographical 
Magazine e The colour of the Botocudos 1s described as of a 
light yellowish-brown *When brought into contact with Euro- 
peans they manifest not the slightest embarrassment on account of 
ther lack of clothing From"certain seess and fruits they 
obtain brilliant dyes, avith which they adorn®their bodies , and 
a common custom 1s to pamt the face above the mouth a bright 
red, the upper half of the body being stained black, and $ 1ed 
skupe encircling the waist A warrior thus decorated, with 


hp and ear ornaments, 1s said to present “fa most demoniacal, | 
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Ma longitude 91° and latitude 38° 





expression” ‘The colours employed, are nfixed in the upper 
shell of a turtle, and cawed In joints qf the bamboo Thearms 
of the Botecudos consisteof fhe bow and agrow For gilling 


° 
e 
e 
. 


one another 1m the forest they have speaking trumpets made of » 


the skin of the (jl of the great armadillo While travelling 
through the woods, they build for thengsalves tempôrary shelters 
of palm-leaves, sticking the stems into the ground m aQhalf- 


cirele, so that the tips of theTronds arei#together and form a sort * 


of roof 
place, they construct houses often big enough to hold several 
families, The fire ıs place@in the middle of the dwelling, and 
the beds are made of bark fiire Gourds are used for drinking 


purposes andın the preparation of food The Botocudos lmv@ 


been harshly dealt with by the Portuguese, and are rapidly dying 
out s 


CAPTAIN BOWER, of the Indian Staff Corps, has arrived at 
Simla from China, after a very remarkable journey across the 
Tibet tableland He had with him Dr Thorold, a sub-surveyor, 
one Pathan orderly, a Hindustani cook, six caravan drivera 
and forty-seven ponies and mules The Calcutta correspondent 
of the Times, who gives an account of the journey, says that 
Captan Bower, leaving Leh on June 14, crossed the Lanakma 
Pass on July 3, avoiding the Tibetan outpost placed further 
south Journeying due east, he passed a chain of salt lakes, 
one of which, called Hor-Ba-Too, is probably the highest lake 
in the world, bemg 17,930 feet above the sea Gradually 
working to the south-east, the explorer saw to the north a 
magnificent snowy range, with a lofty peak ın longitude 83° and 
latitude 35° After many weeks’ travel over uplands exceeding 
15,000 feet in height, where water was scarce and no inhgbit- 
ants were to be seen, the party on September 3 reached Gya- 
Kin-Linchin, on the northern shore ° of Tengri Nor Lake, in 
This 1s within a few marches 
of Lhassa, and two officials from the Devi Jong, or temporal 
governor of Lhassa, met him here and peremptorily ordered 
him to go back But he refused to return, and a compromise 
was effected, guides and ponies being provided on his agreeing 
to make a detour to the north in order to reacl#the frontier of 
Western China He reached Chiamdo on December 31, only 
just succeeding in getting off the tableland before winter set m, 
He “truck Bonvalot’s route for a few miles when marching to 
Chramdo The country about thi» town 1s very fertile and well 
wooded Three thousand of the monks of Chiamdo, who 
lived m fine menasteries, threatened to attack the party, but 
were deterred of learning that they carried breechloaders 
Captain Bower arrived at Tarchindo, an outpost on the Chinese 
frontier, on February*to The distance covered from Lanakma 
to Tarchindo was over 2000 miles, all of which, save a few miles, 
has now been explored for the first time. The route for thateen 
eonsecutive days lay over a tableland 1%000 feethigh Captain 
Bower 1s engaged in writiag“PTefSrt and completing his maps 


° 
SPLENDID specimens of mica are to be sent to the Chicago 
Exhibition from Idaho, where’ the supply 1s said to be practically 
inexhaustible Mica is to ba used in thee Idaho building as a 
substitute for glass in the windows The Photographie News 
suggests that, if the reports as to the quality of the material prove 
to be accurate, ıt may become a rival to glaw in photggraphic 
plate‘making 


AT the meeting of the Paris Geographical Society on April 1, 
Lieutenant Vedel read an interesting pgper on the Polynesians, 
whom he has had constant opportunities of studying durug fhe 
last seven years Referring to the Maoris, he said it was 
impossible not to be stfuck with the extraordinary resemblance 
which exists between their myths and those of the ancient 


Greeks 
° 


When encamping for a considerable time m onẹ » 
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THE Southport Societyeof Natual Science has issued its first | bulb and heated ina bath of tÈ vapolr of pi&sphorus penta- 


NATURE 
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report, from which we learn that the Society, although still sulpifide, the temperatuwe of which¢518°) is such¢het the bulb ae 


very young, 1s dogg good work âs aelocal centre èf scientific 


* inquiry The report includes 4 pregdential address by De H. 


H Vernon, on the material and eduaationaļ utility of natural 


science, o% 


Jamaica for 1892” This is the twelfth year of publication 
"he work has been compiled from official and other trustworthy 
sources by S P Mussdh and T Layrence Roxburgh It com- 
prises all necessary historical, statıştıcal, and general information 


otf lgting to the island” 


Tux latest? instalment of the Transactions of the Royal 
Society of Victoria (vol u, part 2) opens with a paper on the 
occurrence of the genus Belonostomus ın the rollmg downs 
formation (Cretaceous) of Central Queensland, by R Etheridge, 
Jun, and A. S Woodward. There are also papers on the 
structure of Ceratella fusca (Gray), by Prof W Baldwin 
Spencer , additional observations on the Victorian land plana- 
rans, by Dr A Dendy, and land planarians from Lord Howe 


Island, by Prof W Balwin Spencer. Each of the papers 1s 


Ilustrated. e 


Pror S H Gace, of the Cornell University, has reprinted 
an interesting paper contributed by him to the American 
Naturalist on the life-history of the vermilion-spotted newt 
(Deemyctylus viridescens, Raf) We has added to it a valuable 
annotated bibliography 


A REPORT on the geology and mineral resources of the central 
mungral region of Texas, by T B Comstock, was included in 
the second Annual Repor tof the Geological Survey of that State, 
and has now been issued separately It ought to be of good 
service to practical men as well as te students of science 
author has a valuable note ın which he shows how the prospector, 


the capitalist, or the property-holder may most advantageously 
use the report 


AN excelleng essay on aboriginal skin dressing, by Oms T 
Mason, has been reprinted from the Report of the U 5 National 
Museum for 1888-89 It ıs based on material collected in the 
Museum, and mcludes an account of shin-dressing among the 
Eskimo and the Indians There are many illustrations 


THe following science lectures will be given at the Royal 
Victoria Hall dung May —May 3, “ FlyinggBullets,” by C 
Vernon Boys , May 10, “Travels in Java &nd Sumatra,” by 
Wm Hancock, May 17, “The Wonders of the Rocky 
Mountains,” by Wm Carruthers, May 24, “Mmes and 
Mining,” by Bennett H Brough, May 31, “The Alps io 
Wanter,” by C T. Dent 


THE results of an in¥estigal iqdeconcerning the conditions of 
silent combmation of the hydrogen and oxygen contained in the 
dutofatmg mixture of these gases obtained by the electrolysis 
of water, are communicated to the current number of Lzedig’s 
Annalen by Prof Victor Meyer and Herr Askenasy The 
object of the experiments was to%fscertain whether any regular 
connection existed “betyeen the duration of tame, during which 
such a mixture®of, the two gases 1s maintained at a temperature 
at which silent combintion slowly proceeds, and the amaunt of 
water produced, The main result of the experiments has been 
to afford a direct negative to this question, the amount of com- 
bmation under precisely the sgme conditions of temperature, 
pressfire, and time varying most irregulaly Although this 1s 
the case, however, some interesting phenomena have been 
observed during the course of the experiments It was found 
hat, wifen a quantity of the pufe diy mixture of two volufes of 


, hydroggn and one volume of oxygen was sealed up ina glass 
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The, 





becomes faintly luminous, no efplosion ogturred, but a small 
proportion of the gases silently combined, with produgtion of 
water. Upon immersing the bulb, however, 1 a bath of boiling 
stannous chloride (606°), explosive combfhaffon: instantly occurred 
It was surmised, therefore, that the temperature at wheh explosion 
occurs lies somewhere between 518° and 606° But upon modifying 
the experiment in such a manner that the bull? was open. a slow «4 
stream of the gaseous mixture being allowed to pass continuously 
through, ıt was found that no explosion ensued under these 
conditions at the temperature of boiling stannous chloride, 
although at this temperature the bulb glows with a cherry red 
heat, and the glass 1s quite soft It appeays likel therefore, ° 
that the eatra pressure of the gases mn the closed vesel deter- 
mimes the explosion at a lower temperature The irregularity 
in the rate of silent combination would appear to be due to the 
different condition of the inner surfaces of the vessels contaimng ` 
the gaseous mixture , probably largely owing fo the different 
amount of etching action by the water vapour at these high 
temperatures In order to elimmate this disturbing elemen®, 
the experiments have been repeated with bulbs whofe inner 
surfaces have been equally etched beforehgnd and wih bulbs 
whose interior walls have been silvered, the results, however, 
showing in both cases the same irregularity * In conection, 
however, with the experiments with silvered bulbs, another 
striking fact has been brought to Iighte It was Wind that ım 
these bulbs the silent formation of water occurs at temperatures @ 
several hundred degrees lower thag ın ungilvered glass bulbs , 
Complete com¥fnation had gccurred m two h@urs’ time at the 
temperatures of bêilMhg phosphorué pentasul phide (518°), sulphur 
(428°), diphenylamime (310°), and naphthalene (218°) #70 per 
t of the mixed gases had combined at tne témgerature ef 
oiling aniline (183°), and a small améunt gi gcfnbination had 
occurred even at 155°. Finally, it was found that bright July 
sunshine 1s incapable of inducing the combination of hydrogen ^ 
and oxygen, even when it is concentrated upon a bulb traversed 


by the gaseous mixture and (Patea to 606° m a bath of borlmg 
stannous chigride : 


THE additions to the Zoolofical Soctety’s Gardens durmg the 
past week include a Patas Monkey (Cercopithecus patas) from 
West Africa, presented by Mr W Hewby , two Orinoco 
Geese (Chenalopex ubata) from South America, presented by 
Mr Everard F im Thurn, C M Z S , two Mute Swans (Cygnus 
olor), European, presentei by Mys Melville, a*Herring Gull 


| (Larus argentatus), British, presented by Miss Lota Bower , 


two Chinese gWhite-eyes (Zosterops stmpeex) from China, an 
Egyptian Gogst (Chenalopex agypiraca) from Africa, deposiftd , 
a Cheer Pheasant (Phasianus wallichii & ) from Northern India, 
a Swinho@’s Pheasant (Euplofaftus swinhowt 9 ) from Formosa, 
a Common Pheasant (Phaszanus ecolchicus 9), British, sx 
Wigeon (Mareca penelope, females), twelve Common Teal 
(Wkterquedula crecca 6 § 6 9), European, Purchased , a Crested 
Porcupine (Hystrix cristata), born in the gzardens 





OUR ASTRONOMICAL €OLUMN. 


SPECTRUM Or Nova AURIGÆ —O February 22a Mr E W 
Maunder obtamed a photograph of the spectrum of Wova 
Aurige with an exposure of seventy minutes The photo- 
graphic magnitud® of the star was then 4 78, and its visual 
magnitude was ahgut 57 Brigh» lines were observed upon the 
plate at the following wave-lengths —2o19, 4860 (F), 4629, 
4580, 4547, 4510, 4472, 4340 (G), 4229, 4174, 410? (4), 
3968 (H), 3933 (K), 3887 5 (a), 3834 (8) And dark lines had 
their positions located as follows —4316 (G), 4212, 415) 
4085 (2), 3953 (H), 3913 (K) Measures of the displacement 
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‘of the dark, li e telativgly to the gorresponding brig&t ones | and eaf method, the clock beats have to be taken into account 
gave ps of g8*3 teMhgmetres. According to this, the simultaneBugly with the®relative positions ofthe star andMcertain, 
relat ation of the two bodies engaged was about 820 miles | wines. In the April ngmbey of the Bulletin Astronomigue, 
a secandi Mr. Maunder also observed the visual. spectrum of | an account is given ofgsome experimental researche? on such 
the Nova. .Thfee bright lines were seen, and estimated to be in 


the positions of C, D, SndeF of the solar spectrum. A line was 

detected poot far from E,” another ‘‘near 4, but further towards 
Be blue," and another ‘very near the chief nebular line.” 
: line measured on the photograph as at A 4919 was also 
“made-out, °° * 






<o PHOTOGRAPHS or THe Recion or Nova CYGNI.——At the 
> March meetiñg of the Royal Astronomical Society, Mr. Roberts 
‘stated the reswlts of a comparison of Drs. Copeland and Lohse’s 
wy, Catalogue ‘and "chart of the region of Nova Cygni with two 
photographs of thg game part of the heavens taken in Sep- 
‘tember A8gr e It appears that the brightness of some of the 
stars has unfergone changes since 1878, when the chart was 
made. Changes of this character may, of course, be due to the 
ell- known difference between visual and photographic magni- 
ides; but there are other differences, which are not so easily 
tined, Several stars, single on the chart, are seen to be 
le on the photographs, and some changes in relative posi- 
| seem to have occurred... Although the Nova is not given on 
he «chart, it appears on the photographs as a star of about 
wgnitide 13. It will be interesting to compare Mr, Roberts’s 
«` pletureg with othess taken under similar conditions at some 
A, fyture date, in order to determine definitely whether the changes 
are real, or dug to errors in observation or cataloguing. 







: Wornggae’s Comet.~-Dr, G, Fv Haerdtl gives the folfow- 
ing ephemeris in Astfonomische Nachrichten, No. 3083 :-— 


. rioa i RA Decl. Brightness. 
i : Be in By o o a : 
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SW ye E “29 are 18 63 
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yp BB eB Borst ge © 26 55° 
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» 20 10 59 29°01... 43 54 553 
an hec Ri d 
ss ` 2 
» 29 Sg 50°13 38 07 7'04 
s BO, 54 33°03 31 50°9 
os 3I 53 13°21 e5 252 


PERSONAL EQUAMONS IN TRANSIT OBSERVATIONS.—An 
accurate determination of an observer's personal equation is 
to-day of a#much importgnce as an observation itself, when such 
sma quantities, as we now deal with, have to be measured. 
The variation in the latitude, of which we have heard so much 
of late, amounts to a quantity offly a few tinges larger than that 
ofa moderate persongi equation, showing that no small regard 
must be paid to its estimation. In observing an N.P, D., the star 
has ® be bisected by the horizontal wire, while the nadir goint 
~~ has also to be observed : in both these cases an error can arise 
trem personality, for the best observers cannot make a really 


true bisection. In the taking of transits anothêr personality | 


exists, but this is rather of a different kind, for, using the eye 
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~w extending from 1862 to 1 





transit determinations in which bothemethods, the eye and ear 
and the chronograph, were used, The observations repade 


| 
ii 
| 
1 
| 
| 
| with an apparatus similays to that ggsigned®by Wolf who, ta 
| obtain artificial transits, employed a small truck carry the 
| plates, on which punctures of different sizes were maWe.” Froh 
| 115 observations made with both methods, it was found that 
equally accurate results were obtained, the eye and ear method, 
if any, proving a little inferjor, while the, degree of lighting of 
the field made no appreciable variation on the persopal qgume 
i tion, For planets the electrical method showed@hat ersonality 
| varied considerably, according to whether the preceding or fol- 
| lowing side was observdd : the resulting personal equation for 
i the centre of a planet turned out to be -o'o46s., while that for 
| a star under the same conditions was +0'023s. It would be 
| interesting to find out whether this occurs when the eye and ear 
method is employed. The tendency of an observer, adopting 
the eye and ear method, to choose certain tenths of a second j 
preference to others, seems to have ‘its analogy in the chrono- 
| graph method, in the linear measurement from the second im- 
pressions. A comparison. given here. shows that the most 
favourable tenth is the zero, while the nine is very considerably 
left gut in the cold. Another very curious fact is that the tenths, 
one, two, three, four, chosen in the chronograph methods, 
are all dess than the corresponding ones in the other methods, 
while the opposite occurs for the tenths five to nine, 


Tenths o r 2 3° 4 g 6 7 8 9 Total 
Eye and Ear . 157 97 134 134 roo gq Ba 82 y4 57 1090 
Chronograph . . 164 79 96 90 94 129 ros 94 8r 69 1000 


THe SIRIUS Sysrem.—Dr, A, Auwers contributes to the 
Astronomische Nachrichten, Nos. 3084 and 3085, a long. dis- 
cussion with reference to our “ Knowledge of the Sirius Systm.” 
The problem which he undertook wgs to investigate whether 
| the measures of the companion obtained during the period 
would satisfy an ellipse with. a 

49°4 year revolution; to determine the most probable value of 
| the place elements for every measurement on the assumption: of 
_ the revolution ; and to inquire whether the observations of the 
| Principal star could be represented by means. of the. so 
| determined elements, Tife author divides the discussion into 
| the f@llowing three parts :—(1). A summation an@ sifting ofall 
| 
| 
i 


the measures that have been made of this companion for the 

above-mentioned period. {2} The derivation of the normal 
| places, and the correction of the elements, (3): A comparison 
l of the meridian observations of Sirius with the elements derived 

from the measurements of the. companion. The result of the 
| discussion is that a slight correction is necessary to reduce the 
| right ascension end declination of the bright star to the 
| centre of gravity%gf the two bodies (the masses of the chief star 
| and of the companion being taken as 2'200 and L'ogo) 
| The table showing these corrections indicates that the ‘right 
| ascension between tĦe years 1850 and 1890 has to bein- 

creased by a quantity which reaches to 0'232s,, while between 
| 1890 and 18965 a diminution takes place, The. praatest 
| correction for the declination is + 2/268, which occuis in 
| €832°0, and this correction becomgs negftive also’ about 1893°5. 





| eer? there 


THE ANCIENT. CIVILIZATION OF 
CENTRAL AMER{CA, 


N Central America there are abundant traxes of the existence 
of a great race which must at one thme havg attained to a 
comparatively high state of culture. It was udoubtedly a race 
of Agerican Indians, and as undoubtedly closely connected 
with the present Indian inhabitants of the country. . 
| No trace, however, of the ancient culture and knowledge 
| 





can be found amongst the Indians of to-day, and the numerous 

ruins which lie scattered over the cougtiry are the remajns „of 
towns which have neither names nor history attached to them. 

Very little information can be gathered from the published 

writings of the Spaniargs who overran the country at the clese of 

| the fiteenth and beginning of the sixteenth centuries ; Wit, aparè 

| from their bearings on Spanish history and biography, these 

writings have received very imperfect examination and iticism. 

The Spaniards have been severely censured for thér remiss- 
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ness in omitting to record the we rs og the In 
which ghey are supposed to have fhet evith, anc 
ehaving failed to tell us about the towns and higRly decorated 
buildings the ruins of whick*ha eptly described by 
modern travellers; but this censure &ppeare to be toa great 
extenip unmerited, for ør writings, if carefully searched, do 
rs A congidergble amount of information about the Indians 
as they *foynd them, ar@® they faifed to describe the ancient 
puildings Because, as I hope to prove later, in many cases these 
buildings“were even theg as deeply buried in th 
forests as they afe dt the present day, 

We naturally want to know more About this lost civilization, 
and there are many “ways of attacking the problem. First of 
“All, *thefe is a large amount of correspondence, and a great 


+ in civdization 
cole ally for 













1e recesses of the 








number of re: Orts written by the soldiers, officials, ecclesiastics, 
and other early settles in the New World, which, not bearing 


on the-main historical events of the conquest, have escaped 
publication, but which, if carefully examined, may afford valu- 


ra 


able information regarding the native Indians, Then a study 
of the custor gimges, and folk-lore of the living races, may 
throw much light apon the condition and belief of their fore- 
runners; and, above all, a careful examination of the burial- 
places and of*thge architectural and monumental remains, and 
their nħmerous hieroglgphic inscriptions, which lie laiddeg away 
in the vast forests, thay reveal something of the history of the 
people who raised them, 

Itehas been my good fortune to be able to devote my time 
dyring seven wintersgto the eollection of materials which I 
trust may enable the study of Central American archeology to 
be pursued with greater ease and success than has hitherto been 
possible. ° 
è All she mowlds of inscriptiens and other sculpturesemade 
during my expeditions have been handed over by me to the 
author@ies of the South Kensington Museum, and casts have 
already Been taken from the greater gumber of them, which, as 
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well # some original stone carvings, are now exhibi 
Architectural Court of the Museum. ® Maps, plans,“p! 
and drawings, are in course of publication én tHe ar 
section of the ** Biologia Centrali-Americ N 
The Editor of this journal has asked me to give 
account of the work on which I hav® béer? er 
results, and this I will now attempt to do; but I m 






















and „its 


ask the 











reader to bearin mind that I started on the work almost by 
chance, and without any previous training or archzeological 
knowledge, that I am but little acquainted With the literature 








of the subject, and have almost entirgly confined my efforts to 
the collection of accurate copies of sculpfures and inscrip- 
tions, in hope that some students may be found willing to make* 
use of them. The following notes must thereforenot be looked 
on as anything more than an attempt to clear tfe ground before 
an attack which I hope some day to sep anade oa difficult 
problem, ° ° 

The remains of the more civilized races of North America 
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can be traced from the Isthmus of Panama as far north as the 
ruined Pueblos in the Cañons of ColorMlo. ‘This great extent 
of country can again be roughly divided into three portions— 
one extending from Colorado to the Isthmus of Tehuantepec, a 
second from Tehuantepec to a line rugging nearly along the 
western frontiers of Honduras and Salvador, which may 
be called the Maya district, and a third from thie line to the 
Isthmus of Panama, = 

So far as I know, no remain? of stone buildings have been 
found in this lastSdistrict, bute much pottery is found—some of 
which is distingpished by grea beauty of form, as well as 
excellence of decoration, 

It is in the centre province, which includes Guat@mala, 
Cifiapas, Tabasco, and Yucatan, that my collections have been 
made, and the accompanying map shows the most importgnt 
ruins visited? : 

It is impossible within 








the compass of an article, and 
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a without the Ae 6$ humerdifplans and drawings, to give an | Spain, giving an account ofthis expeditions he states m the 
adequate a ount of the runs as they can now be seen, bu® the | relace tat —“ To degermibe the spots visited by hm im this 
following@fort summary gaes the characteristics of the prin- | extiaordinayy March Uyough almost impgnetrable forests, s 
cipal g@ups fourfd tathe south of Yucatan — swampy plaing oi lofty mountains, has by some writers’ been e 

P Qur qgua ~y Thigteen monoliths coverea with elaborate carved | pronounced a hop@ess tash $ anfthough we possess the narrative 
decoration and infcriptions These are of two classes, uprigh: | of the stout heartedeand s@ud soldier, Bernal Diaz,ewho iormed 
stelæ, of “which Si*st#l stand erect, the tallest measuring | part of the expedition and carelully nsh€d down its prinçipal 
25 feet high from the ground, 5 feet acioss back and fiont, and | events, though the various provinces traversedgby tbe dedd 
4 feet aciuss the sides, and large 1ounded blochs of stone cu: | army have since been more af less explewed by travelers of all e 

© into the forne of some grotesque animal, the largest of them | nations, few are the indications—and those very shg\—f the 

è weighing about 28 tons No buildings remain standing, but | route they followed He must have passed near thebruins of e 
there are numerous moungls, only one of which has been dug | Palenque, since the small village of Las Tr& Gruzes 15 said to 

Tento, and was foumi to contain on tts summit the ground-work | derive its name from three Wooden crosses left im that locality ” 

of ofa stone-built "temple A comparison of the recent®and more aceurate maps St Ta- 

4 Copan —Sivtegn stelæ averaging 12 feet in height, of which | basco published by the Mexican Government, and uf iy own? 

cam eight are now standing, and numerous other sculp.ured monu- | surveys inthe region of the head waters of the %sarstoou and 
ments Béth figur@s,and inscriptions are carved in higher | Mopan Kivers, with certasn old maps and documents which have 

e relief thafat sirigua Numerous stone faced mownds, which | recently been brought to hight fiom the Archives of theendies 
can be ascended by well-laid stone stairways There 1s no | at Seville, now enables us to trace Cortes’s line of march with 

, sign of a wall either of house or temple above ground, but the | some degree of accuracy 

~ lower parts of both temples and houses can be found by digging | After passing the Isthmus of Tehuantepec, he found himself 
into the masses gf broken masonry on tne tops of the mounds | involved in thy intricate waterways of the delta of the labasco 
and fgrraces Proken stone ornaments, which once decorated | and Gryalra Kivers He and his follower. suffered the greatest 
these buildings, are found lying 10 profusion at the foot of the | hardships, but after cutting then way through the tangled vege- 
nepunds taticn of the swamps, and with infinite patience and labour 

Allenc —A town built on stone-faced terraces rising one | building bridges over the almost imnumerable streams ang 

*  abeve the othe: fiom the banks of the River Usumacinta There | lagoons, he crossed the River Lsumacinta, somewhere in the 

'p are many mounds ofstone, and there are a few stone-roofed | neigh®fourhvod of Lenusique 

mL houses and temples still standing with carved stone lintels over There can be no doubt that towards the end of this part of 

_ the doorgvays ‘No separate carved monolithic monuments of | this march, at a time when Cortes and his followers, lost in the 
importance @ | forests of the delta, were suffering the last extremiues of hunger, 
Tikal mks cell-liye temples with enormously thick walls, | and were eagerly searching for a track which might lead them 

iaised on pyramidal foundations of gieat height The measure- | to an Indian settlement—they were traversing a plain actually 
~ent of the largest, fiom the ground to the top of the temple, 1s | overlooked by the temples of Palenque, and not more, and prob- 
~w bout 160 ft , the bass of the foundation measuring about 280 fe | ably much less, than twenty miles distant from them It Palenque 
square These temples hd@ beautifugy carved wofden lintels over | had then been the great centre which it at one ume must have 

the dSorways Sgme of this cafved wood is rm presergd in the | been, and if the foot-hills of the Siera on which it stands Rad 

we Museumeat Basie, and some (a few smaller pieces) in the British | then been as thickly peopled as the numerous remains indicate, 

. Myseum There aggseveral othe: smaller temples and numerous | 1t would have becn impossible for a body of men as numerous 
houses wit? stque roofs still standimme A'l these buildings hN and as much on the alert ay were the followers of Contes, to 
wooden lintels s#@» the doorways, and some of the wooden flave missed the discovery of the many tracks which must have 
beams are in a perfect state of preservation There are sevenor | led thuhe . 

P Seigkigygnall stelz, Usually fat slabs of stone with carving on the Moreover, Cortes had been furmshed with a map of the 
front and sides only, aff unfortunately much damaged and | country, prepaed by the Indian chiefs at Guacacualco, and ° 
weather wome e., although it has been suggested that the chiefs systematically 

Palengue —One group of syneproofed houses, commenly | deceived him so as to prevent his visiting their richest and most 
known as the palace, raised on a high stone-facedefoundation | sacred towns, such deception was not likely to have been suc- 
Four separate temples on similar foundations, and numerous | cessful with him, and 1t 1s still less Ithely to have imposed upon 
other temples, houses, and tombs,®some half-ruined, and others | the large number of Mexican Indians who accompanied him 
mere heaps of stone and rubbish Only one caived monolith Yet, 1t Palenque was then inhabited, we are compelled either 
has been found which stodd apart, but several large stone slavs | to believe that Cortes and his followtrs were indeed successfully 
beautifully carved with hgures and inscriptions in low relief | Imposed upon, or to give credit to the still more unlisely alter- 
weie let into the interior walls of the temples, and almost all | mative that tne Yer ths auxiliaiies preferred to suffer such 
the buildings have been lavishly ornamented with figures and | extremities of hun x that they were driven to eat the boues of 
msc ptions moulded m a hardeand dumble stucco their companions wlio had died by the way, rather than give ° è 

The principal fact ascertamned from the exammation of the | any information which would have been of service to their 
remains throughout thes dastrict (including Yucatgn) 1s that thet| foreign leaders 
art asexemplified both by monuments and buildgigs is one and It hardly appears possible, therefore, to resist the conclusion 
the same, and that the inwmptions are all caived®in the same | that, in the year 1525, Palenque was already abandoned, and 

* characters í we e lost ın the forest A 
The chief difference to be noted 1s that whereas inthe rums | ® But ıt the intormation afforded tp Corfès ıs to be’ relied on, 


whach I assume to be of easier date the art and workmanship 
is lavished on the decoration of large monoliths, whilst the 
temples and other Ifeldings are comparatively insignificantas 
time went on the elaborate carving of separate stone monuments 
was neglected, and th@ whole efforts of the artists were devoted 
to the erection and adornment of larger and more imposing 
buildings, and the carved stone glyphs of *the mopoliths gradu- 
ally gave way to stucag and painted inscriptions on the walls of 
the temples and to maguscript books 

The age t® be ascribed to these remains 1s purely a matter of 
conj@ture , but there are Some historical facts which bear on the 
subject which I have alread) called attention to in another 
publication, but which may with edvantage bg here repeated 

Hernando Cortes, after the@conquest of Megico, started from 
that city in the year 525, accompanied by some hundreds of 
Spanfirds anda large number of Indians, with the intention of 
marching dect to Honduras When Señor Don Pascual® de 
Gayangos, in the year 1867, translated for publication by the 
Hakluyt Society the lette: written by Cortes to*Philip II, of 
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then the same fate must also have overtaken the town of Meuché 
on the Usumacinta, for Cortes was strongly advised by® the 
natives not to continue his march along the banks of the river 
(and ıf he had done so he nmst have passed near the site of 
the ruins of Menché), as the country in that direction was 
unmhabited a 

Accepting this advice, Cortes took the r8ad by Acald and 
Peten, and thence through part of whatis now Briesh Honduras, 
to the moutp of the Kio Dulce eros ° 

‘Lhe*inhabitants of Acalá appear to have cen more civilized 
than any others whom Cortes met with during his lorg march 
He states that the country was thickly peopled, and tha, the 
towns were large and full of mosques or idol-houses , yet no 
important rums have ever been toun® ir that district? and 
neither Cortes nor Bernal Diaz gives us any description which 
would lead us to suppose that they ever met with such imposing 
buildipgs as those sull standing gt Palenque or Mgncht S 

From Acalá the expedition marched through a very thinly- 
peopled country until they arrived at the Lake ofẹPeten. 
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® the warhke Itzaes 
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Cortes visited the town of Tayasag built on a small island in 
the lake, which, we are told, was the chéef town, of the®district, 
and which was dof&bticss then, as 1t was later, the steonghold of 
Now, fortynately, we know “something of 
the subsequent history of thfs town, Tor Tayal was visited by 
missionaries from Yucatan in 1618, 1619, an4 1623 This last 
mAy expedition énf@ed disastrously, as the missionary and 
his followey wewe murdered by the natives, dnd we then have 
but scattyZnformation Mout the [faes until the country was 
the Spaniards from Yucatan, and Tayasal captured 

in 1697 © A curioys stgry shows us that Tayasal is not likely to 

have suffered arfy serions disturbance between Cortes’s visit and 

the yeas 1618 

ce In his letter to th King he stafes that, ‘ At this village, or, 
rather, at the,plantations that were close to the lake, I was 

obliged to leave one of my horses, owing to his having got a 

splinter ın his foot The Chief promtsed to take care of the 

animal tnd cure him, but I do not know if he will succeed, or 

what he will do with him ” 

On the day after the arrival of the missionary fathers Fuen- 
salida and Orbita, in 1618, the Chief of the Itzaes showed them 
round the town, ‘‘in the middle of which, on the rising ground, 
Pere numerous and large buildings, ‘cues’ or oratories of their 
devilish and false gods Entering into one of them, they saw 
19 the centre of it a large idol in the form of a horse, well 
modelled in stone and plaster It was seated on the ground, on 
its haunches e 

“These barbarians reverenced it as the God of Thunder, and 
called it Tzimindiac, which means ‘the horse of thunder and 
lightning ’” 

This sight was too much for the religious zeal of Padre 
Orbita, who, seizing a great stone, jumped on to the idol and 
hammered ıt to pieces. It ıs hardly necessary to add that the 
Chief had the greatest difficulty ın saving the lives of the mis- 
sionaries from his mfuriated people, and that they were compelled 
to lgave the island at once 

It was afterwards learnt from the natives that they had thought 
the horse to be the god ofethunder and lightning because they 
had seen the Spaniards firmg their guns from horseback, and 
that wnen they found the horse to lee il, “they gave it to eat, 
fowls and other meat, and presented it with garlands of flowers, 
as it was then custom to do when then own chiefs were ailing,” 
and that, on its death, a council of chieftains was called, and 1t 
resolved to make an image of the horge in stone 

In tne year 1700, the historian Villagutieres published g de- 
tailed account of the conquest of Itza by the Spaniards, and a 
description of the town of Tayasal, stating that ‘‘1t was full of 
houses, some with stone walls more than a yard high, and, above 
these, wooden beams and roofs of thatch, and others of wood 
and thatch only”, and ‘* pf the twenty-one oratories which 
General Ursua found in the island, the principal and largest 
was that of the mgh priest Quincanek, cousin of the king 
Canek, this was rectangular (cuadrada) yrth a beautiful 
bieastwork (greti) and nine handsome sto, and each front ; 
was about twenty yards long and very high ” i 

Speaking from memory, I should say that the island ıs not ! 
more than 500 yards across, and there are no s gns whatever at 
the present time of anyancient foundations It.s now covered with 
poofly-built adobe houses, and in the centre ıs a church, which ! 
probably oacupies the ste of the ancient ‘cues’ Now, with 
a days walk from the north shore of the lake are the very 
remarkable ruins of Tikal, of which a short description has 
already been given , yet nothing whatever 1s told us either by ' 
Cortes, by the missionaries, or by Villagutieres, of the existence 
of a town on this site, and thé runs were unknown to the ' 
Spamards until the year 1848" p 

The misstonariey, on their journeys from the Spanish outpost | 
at Tipu to Tayasal must have passed within a few miles of the 
site of the ru „and it 1s impossible to believe that, so long 
as Tikal was inhabitegl, Tayasal could have beeg thg chief 
town of the district, or, indeed, that Tikal could have been 
inhabited at all without the fact coming to the knowledge of the 
Spamiards ' 

alf gny further evidenpe wereeneeded to show that the great 
structures raised during the epoch of higher civilization had 
already been deserted at the time of the Spanish conquest, it 
can be found in what Cortes himself states with regard to the 
gown Guatemala which he calls Chacual Š 

When, after havıng crossed the base of the pemnsula of 
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Dulce, ıt was only to find the Se%tish sofoay é faa come în 
searcR of reduced to a silar extremity of famme 

The scanty Indian population 1n tRe neig ourhĝof Jad been 
rendered hostile by the exactions of the ¢ettltrs, and et was 
immediately necessary to scour the country for long, distagces in _. 
search of food The most important of these raids, and, indeed, ` 
the only successful one, was led by Cofes*nfhself, who landed 
on the south side of the Golfo Dulce, and marched about two 
leagues inland (when he must have been within abot twelve to 
fifteen miles of the site of the ruins of Quirigua), and then 
turned along the mountaim-range to the south bf the Rig Polo- 
chic, and finally succeeded ın reaching, Chacuyal, which 1s situ- 
ated between two small streams which run Mto the Polochtc |, 
‘The inhabitants had all fled, but Cortes was fortufate in finding 7 
a large store of Indian corn, and other food . 

Cortes writes of the town as follows —‘‘ Marching through , 
the place we arrived at the great squgra where® they had 
their mosqites and houses of worship, and as we “saw the 
mosques and buildings round them just in th® manner and 
form of those at Culua ” (on the coast of Mexico), ‘we were 
more overawed and astonished than we had been hitherto, since , 
nowhere since we had left Acali had we seqp such signs of 
policy and power On the following morgng I sent, out 
several parties of men to explore the village, which was*well 
designed, the houses well built, and close to eachother” I cag 
find no record whatever of Chacujal subsequent to the slate of* 
Cortes’s visit , butin 1884 I myself visited the ruins of tle town, 
guided by Cortes’s own description of the te The x@ins are 
now completely buried in the forest, but thre was little bares oA 
in tracing the general plan of the town, and*makingeout the 1 
fowdations of the principal buildings i 

It ıs easy to understand how Cortes may have bédsfavourably 
impressed with the flourishing appearance of the place after his 
ternble and tedious journey through the forest, yet it 1s quite ® 
clear from the ruins that the structures theyselves could never e 
have been of ar) considerabje ımportMhce T&e wall. of the 
principal building® Bad only bee% built of stone to half their 
hefght, and the supewtructure and roof must hawe been nade of 
some perishable material—a great contrast the thick stone 

lis and heavy stone roadmat Palenque, ikal, Menché, arf 
Copan Another point of importance 1s dag the plan and 
method of qpnstruction of the buildings at Chacujal ıs similar t8 
that of the runs on the hill-tops a little furth@*inland near San e 
Jeronimo, Rabinal, and Cubulco, somë of which I have visited 
These were undoubtedly thggtrongholds of those Jpdjans of the 
Tiera de Guerra to whom @p high culture has ever been 
attributed, ard who were induced by the Padre Las Casas to 
leave their fastnesses and settle in the plain of Rabinal in the 
year 1537 b 

It can therefore now be stated without doubt that, although 
Cortes and his followers on his march from Mexico to Honduras 
passed within a short distance of several of the sites of the most 
important ruins in Central America, they heard nothing of their 
existence as living cities é 

Let us now consider tha ase of the often-descfibed rums of 
Copan on the northern frontier of Honduras 
* The earhestginformation dates back i thg year 1576, when the 
ruins were visitgd by Palacio del Rio, who described them 19 a 
letter written®o King Philip II. ofgSpain After giving an 
account of the sculptured mogp|ths, he mentions the numerous 
mounds wfich could be ascended by stone stairways, buhe says 
nothing whatever about houses or tamples, which such a careful 
observer as Palacio could not have omuted to mention had they 
them been in existence He further statesgin his letter that it 
was impossible to believe that the scanty Indian population of 
the districts could have raised such monuments as he found at 
Copan, and that his efforts to elicit information from the leaders 
of the Indiang dwelling in the neighbourhood only showed {hat 
all knowledge of the people who had raged these monuments 
was lost in the musts of tradition 

Enough has now been said to show that the most important ruins 
in the whole ofthis Maya district (outsfde of Yucatan) were aver 
known to the Spaniards as the sifes of mhabited towns, and it 
now remains to saĝ only a fewemore words about those towns in 
which the conqueypors actually fougd the people dwelling The 
descriptions already quoted from early wrfters, or given from my 
own obseivations of the ruins in the cases of Tayasab and 
Chficujal, give some idea of what these towns were hke, and 
the correctness of these descriptions ıs strengtheffed by the 


Yucatam, the starving army arrived at the mouth of the Rio J results of a æareful examination which I have made of the sites 
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of the towns ofU Adat and I€mché, the cåpitals of the Quychés | to me to be supported by anp sufficient evidence Nevertheless, $ 


and Cachignels, who were the most powerful tubes in Guatemala 
when Alado conguered the aountry Although the remains of 
these t8wns, which Were known for certain to have been inhabited 
at the teme ofthe Spanish conquest, bear some similarity in plan 
an arrangement tp e glder ruins, there is the great distinction 
to be observed that in no irfStance 1s there any indication of the 
former exisgence of stone-roofed buildings, that there are only a 
few stones which show any trace of ornamental carving, and 
that of the roughest description, and that there are no remains 
of any carved inscriptions « 

It may be as well to saf a word of warning against the ex- 
aggerated accqunts of the magnificence of the Indian towns of 
Guatemala at the time of the conquest which have found their 
way into the hfstories of the country by Fuentes, Juarros, and 
others, and are still alluded to and sometimes accepted as facts 
by modeyftraveller® eTo give only one instance In describing 
the palace of tie Quiché kings at Utatlan, dimensidås are given 
for this palace which exceed the whole extent of the land on 
which any building 1s posstble, for the site of the town 1s most 
=> clearly defined, and limited by the great “barranca ” or rift, some 

hundreds of feet @eep, which almost encirclesit It was no doubt 

this geculiar satuation, that of an almost inaccessible peninsula 

in the middle of an undulating plam, which gave the site so 
\ # uch value in the eyes of the @uichés 

* Thera, then, a clearly marked difference between the remains 

ofthe rfam of which we have some historical knowledge and 


f the morgancient ruts 
But when one considers the fair state of preservation of some 
e of the §uildings at Palenque and Menché, and the presence of 
sound wooderBbeams in the temples and houses at Tikal, 11s 
hardly pos8f6f to asceibe even to these runs any very great 

„o GtAtLQuity 

From my own observation of the state of the ruins themselves, 
“ind the style of art dwplayed tn the carved ornamgnts and inscrip- 
trons, I should f€el nelmed ta,giveito Quirigug the earliest date, 

Copan the next,@hen Menché, Palenque, and ‘Tikal, mahe order 

we named e r . 
Ye must né@w twwgour attention to the province of Yucata 

The cenfralgortion of the pema has always been mony 
og less a ferra@McOynzta The Spaniards never really brought 
its inhabitants inf, complete subjection, and to thes day it 1s 

Sheas by hostile Indiang, and no Spaniard dares to enter it 

If this country contains traces of the old civilization, nothing 
definite 1s ktn@wn of them The Mxthern portion of the pen- 
insula was brought completelyeun@er Spanish control, and is 
known to be studded with the remains of group? of ancient 
stone buildings e 

It was on the north-east coast of Yucatan that the Spantards 
first came into contact with Indians who used stone as a building 
mfitenal, and there can be but little doubt that some of the many 
ruined structures now to be seen were inhabited by the natives 
at the time of the conquest 

I am mysaqj® inchned to the opinion that the north of 
Yucatan was the last stronghold of %8 more cultivated branch 
of the Maya race ater that race had either been driven out of, , 
or under the stress*of “inknown adverse circumstances had 
retrégraded in, the country to the south B@t ıt does not 
follow that the Indians of®Yucatan were at the height of their 

ower and prosperity when theeSpamiards cahe amongst them 
n fact, their conquerors learnt from them that for some time 
‘previously the country had*been troubled with civil wars and 
dissensions, and that,Mayapan, once the chief town, had been 
destroyed and aband&ned It seems quite probable that thf 
statement may be enlarged on to a considerable extent, and that 
we may consider the country to have been im a state of decadence, 
and that not one but many of the chief centres of population had 
beer more orless abandoned However, the temples and sacred 
edifices appear still toehave been held in reverence after the 
population had moved away, and were visited during festivals, 
and may hafe been kept 19 some sort of repair by the priests , 
muc in the same way as Iẹbeleve the ruined dagobas and 
temples at Pollonarua and Anuradhapura age reverenced and 
visited by the people of Ceylon ® . 

This appears to me tg have been most probably the case with 
regard to thè important buildings which still mark the site of 
what must have once been the large town of Chichén Itza. , 

It has, I know, been stated that Chichén was inhabited at the 
ante of Francisco de Monteyo’s first abortive effort to conquer 
Yucatan, and that the Spamards were for some considerable 
tıme encamped ın the town, but this statement does not appear 
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religiou? ceremenies haf beery go receñtly observed in Chichén 
Itza, that, fn gnswer to 2 despatch from Spån, a commytee of 
the settlers in the neighbouging gowp of Valladolid were able to *® 
give some accoun® of them ın the year 1579 . 

My personal @perience of th®rumns We Yucatan i$ limited toa 
hasty visit to Labna and Uxmal, and a residence of five nfinths 
in one of the rumed templegsof Chichgy Itzá “®At Yhighén my, 
clearings and surveys extended over an area of ne&rly a mile 
square, and although this appeared to mclude all the\prfncipa® œ 
edifices, 1t was impossible to walk into t&e bgshgn any direction 
from the edge of this area without coming on the traces of stone 
buildings è e . 

The surface of the ground, even im the centre of the toya e 
although generally level, was in some places compesed of cavern- 
ous and broken limestone rock, and these portions had apparently 
been walled off as unfit for buildmgs But, whereyer the 
ground was suitable, there were numerous traces ofsightly 
constructed buildings in addition to the more solid structures 

The hieroglyphic inscriptions at Chichén are few m number, 
and with one small exception very poorly carved, but there 1s 
enough to show that they did not differ in character from thos 
m Guatemala and Chiapas Thereis, however, one great distinc 
tion between the sculptures in Yucatan and the country to the 
south which must not be overlooked In the latter there 1s a» 
almost entire absence of weapons of war, and the figures of 
woma occupy a prominent position In Yucatan the change 1s 
complete. there are no women represented im the sculptures, 
And every man 1s a warrior armed with spears and throwing- 
stic 

Whether the Maya civilization extended to Yucatan during 
the time that it flourished at Copan or Palenque, it 1s at present 
impossible to determme, but I strongly incline to the opinion 
that all the buildings now standing ın Yucatan are of a later date 
It may be perhaps allowable to state the case somewhat as 
follows — e 

That the civilized portion of the Maya race have at some time 
occupied all the country lying between tHe Isthmus of Tehuantepec 
and the western frontiers of Honduras and Salvador (excepting 
perhaps a strip of country al@ng the Pacific sea-board) , that tbis 
people spoke the same or nearly allied languages, which they wrote 
or carved in the same script, that they were followers of the same 
religion, and built stone-roofed temples and houses decorated 
with the same class of design and ornament, 

That at the time of the Spanish conquest they had entirely 
abandoned all their towns and religious centres in the country 
to the south of Yucatan, although the good state of preservation 
of many of the buildings at the present time precludes the idea 
that this desertion of their towns could have ante-dated the 
arrival of the Spamards by very meny years That the people 
whom the Spaniards encountered in this part of the country, 
although they may have been allhed in blood to the Mayas, were 
undoubtedly in a Mower state of culture, and that an examination 
of the sites of thew principal towns yields no signs of the e , 
artistic culture which 1s universally found in the older ruins 

That ın Yucatan, where the Spaniards found a dense popula- 
tion of Maya Indians, and encountered a fierce and stubborn 
resistance, there are still to be seen numerous remains of angent 
buildings, both larger and in better preservation than those in 
(guatemala and Chiapas, but built in the same manther, decor- 
ated with the same ornaments, and’ with inscrtptions carved in 
the same hieroglyphic script That there 1s evidence, fromthe 
early Spanish writings, that some at least of those buildings 
were still occupied at the timg of the conquest, but that both ° » 
the observations of the Spantardg themselves, as well as the ° 
reports subsequently gatheredeeby them fréin the Indians, point 
to the conclusion that the country was in a state of decadence,o—™ 
and that many of the larger centres of fopulatign had algeady 
been abandoned, although the more importantweligious qdifices 
may stel hate been reverenced and kept % repair. 

The early Spanish writers make frequent allusion to the large 
number of books written and preserved by the natives of 
Yucatan These books were written in hieroglyphic ch&rac- 
ters m the Maya language, whfch, it nmst be remembered, as 
still spoken by the whole of the Indian population of Yucatan, 
as well as by nearly all the half-breeds and Spaniards 

Unfortunately, every effort was made by the Spaniah prests 
to destroy this literature, which they looked on #S the Work oP 
the devil; and it 1s very doubtful whether a single fragment 
of hieroglyphic manuscript ıs ngw in existence in th® whole 
peninsula é ba 
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y cone ; —Hudtn Revtre brd,” by Dr 
One of the chief of the iconpMasts was Archbishop Diego Survey, in 1890 ane 1891 —Fludson Revére" @i8rd,” by ; 
e de Landa, but, Iyckaly, fis zeal*vms tefRpered by a Se aerate Arin M Edwards —Çontrıbutions to mineralogy, No 52, by 
appr@ation of tHe ingenuity of tne [fdians, andea? interest in | # A Genth , with crystallograply flotes by amuel Yø Penfield 
® therr manners and customs, witch reduced him to make some The minerals described are hubnerite, hassite} bismutwe, and ° 
notes of thegr method of writing and secordife events natrolite —-Tschermak’s theory of the chlorite group and its 
Its to this that we eye what 1s commonly k as ‘Landa’s | alternative, by F W Clarke —Recent fossils*near Boston, *by 
alph&bet » but, as this was an attempt to make an alphabet Warren Upham Fossil marine shells ©f epost Glauial epoch 
» ofalangugve witch 1ngg!l probabyhity was not written alpha- have been lately discovered near Boston, indicating slight recent 
betically Put syllabicklly, ıt was a signal failure, and has proved, changes 1n the relative levels of land and sea, and proving con- 
» 5 thé fey scholars who have attempted to employ it, about as siderable changes in the temperature of the sew there —The ' 


puzzling as thg Mgero@yphics themselves However, it may 
ultimately be of some use, and ıt was accompanied by an ex- 
planation of the calgndar systeme and a list of the signs for the 

e@ays and months, with their names, which is of the greatest 
value ® 

Although'no Maya books are known to eaist in America, 
three ayemples of what are undoubtedly genume Maya manu- 
scripts have turned up m Europe 

No information whatever 1s forthcoming as to how they got 
here, but ıt 1s not unlikely that they were sent over as curiosities 
at the eme of the Spanish conquest, and were afte: wards lost 
ght o 
‘ They are the ‘‘ Codex Troano,” now pieserved in the Archæo 
logical Museum at Madrid, a chromolithographic copy of which 

@vas published by the Abbé Brasseur de Bourbourg, the 
“ Dresden Codex,” preserved m the Royal I brary at Dresden 
of which a beautiful photolithographic copy has been published 
under the direction of Prof Forsteman, and the ‘‘ Codex Pere- 
sanus,” in the Bibliothéque Nationale at Paris Another 
manuscript at Madnd, which has been called the ‘Codex 
Cortesianus,” appears to be only a detached portion of the 
“ Codex Troano ” 

An examination which I have made of the two first-mentioned 
Codices leaves no doubt on my mind about the similarity of 
the written to the carved inscriptions Many of the glyphs are 
identical, and others only vary as much as might be expected by 
the change from carving on stone to writing on paper In 
addition to this evidence of the eyes, theie 1s the distinct state- 
ment of Cogolludo, the historian of Yucatan, that the Indians 
had ‘characters by which they cdùld understand one another m 
writing, such as those yet seen in great numbers on the runs of 
thew buildings ” 

So that we arrive at the important conclusion that the lan- 
guage of the carved inscriptions of Copan, Quirigua, and Palenque 
1s still a hvang tongue, although it has doubtless beer much 
changed m the course of years 

ALFRED P MAUDSIAY 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —-Mr C E Ashford, BA gg Trinity College, 
has been appoimted Assistant Demonstratat s of Physics in the 
Cavendish Laboratory es 

Dr Wilham Ewart and Mr Frederick Treves have been 
appointed additional eaaminers ın Medicine and Surgery 
respectively 

The Cavendish Professor announces a course of lectures on 
Electrolygis and Solytion, to be given by Mr W C D 
Whetham on Thursdays ang Saturdays during the present tein 

Seventeen candidates were approved for the diploma in 


Pubhe Health at the extra eaammation held at the beginning of | 5 


a the month 


T Clifford Allbutt, MD,*F RS, the newly appomted 
Regnis Professor qf Physic? has been elected to a Fellowship 
at Gonville and Caius College 

The Shuttleworth $cholarship m Botany has been awarded to 
I X Burkik, BA, Assistant Curator of the Herbarium 

The memorfl in beara Abbey to the late Prof J C 
Adams, will be placed in the sill of the window on te north 
side, nearest to the monument of Newton A large and very 
infipential wommittee has been formed for the purpose of estab- 


lishing the memorial A n 





SCIENTIFIC SERIALS 


ry dnerictmey ournal of Screnge, Marth —Mount St Epas and 
its glaciers, by Israel C Russell Account 1s given of the 
countay explored by two parties sent to Alaska by the National 
Geographic Survey, in confection with the U S. Geologica® 
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highest old shore hne on Mackinac Island, by®°F B Taylor — +e 
On the nature of colloid solutions, byC E Linebarger It is 
generally believed that solutions of colloid substances, such as pa 
albumen or silicic acid, differ in their nature frm solutions oft 4 
crystalloid substances «lhe authou’s experimepés indicate that 
colloid solutions are solutions in the ordinary acceptation of the 
term, and not ‘suspensions ’’—Observatjows upon ta stiuctural 
relations ohe Upper Huronian, Lower Hurowian, Nod Base- 
ment Complex on the north shore of Lake Huron, by Raphael 
Pumpelly and C R Van Hise —A phasemeter, by John 
Trowbridge The phasemeter is an ufstrument devised for the man 
investigation of questions of the phase of ageinating electric 
currents in transformers and m branch circuits Two telephone 
diaphragms have mirrors fixed upon them È spot of" ght 
reflected from one of the minors,1s given a horizontal movemept 
when the diaphragm is vibrating, while the other mu“yy, wher 
its diaphragm moves, gives a spot of light a vertical¥motqn 
By the combination of the two mottonsfigures are@btained qe 
similar to those of Lissajous in the case of tuning-foNss , and 
from these, the difference in phase of the cmeitts whice set the 
dmphragms in motion can be found —Prelimtgary repoit of * 
observations at the Deep Well, Wheeling, Wedd decginia, by 
Wilham Hallock —Mount Bob, Mount Ida, or Spake Hull, by 
T. W. Harris 7 Pome 
April —On the action of facugm discharge streamers upone 
each other, by“ M I Qupim ‘Me expe@ments described 
show that two el&ctric current Mfaments in agarefied ga8 may 
repel each cther 1@ cases where electrocynawic actign would 
roduce an attraction The repulsion does, notgappear to be 
ue to electrostatic actionit rather to f ya mehe vacuf&m 
produced by the peculiar distribution oY tha@eapressure 1esult- 
ing from ghe pecuhar distribution of temperature "—On4a 
melilte-bearing rock (Alnoite) from ste Anfi€ de Bellevug pears “ 
Montreal, Canada, by Fiank D Adams —On an avife-blue 
pyroxenic rock from the Migdle Gila, New Mexigo,, by George 
P Merrill and R L, Packerdg—On the correlation of moranes 
with rases beaches of Lake Erie, by Frank Leverett — 
Magnesium as a source of light, by Frederick J Rogers The 
results of this investigation afe summed up as follow —(1) The 
spectrum of burning magnesium approaches much more neatly 
that of sunhght than does the spectrum of any other artifiqal 
uluminant (2) The temperature of the magnesium flame, about 
1340° C , hes between that of the Bunsen burne: and that of the 
air-blast lamp, although the character of its spe@rum 1s such as 
would correspond to a tegnperature of nearly Boss C were its 
light due to ordinary incandescence, £3) The ‘radiant 
efficiency” js 13} per cent, a valu@ higfer than that for any 
other artificiahilluminant, excepting, perhaps, the light of the 
electric discRarge ez vacuo Sor which Dr Staub, of Zurich, has 
found an efficiengy of abqyt.34 per cent (4) The radiant 
energy Ainitted by burning magnesium 1s*about 463@ calories 
per gram of the metal burned, or %5 per cent of the total heat ,-- 
f combustion, as compared with 15 per cent to 20 per cent 
«w the case of illumimating gas (5) Tye thermal equivalent 
of one candle-power-minute of magnesium light is about 2 4 
lesser calories, as against 3 5 to 4 o for oter artificial rluminants 
(6) The total efficiency of the magnesium light 1s about 10 
per cent , as,compaved with o 25 per cent for illuminating,gas 
(7) Taking into consideration the greatey average luminosity of 
the rays of the visible spectrum of the magnesium flame, it 1s 
certain that per unat of energy expended, the lightgiwing power 
of burning magnesium is fiom fiftyto sixty times gı calithan 
that of gas —A method for the Quantitative separation of barium 
from calcium bythe action of amyl alconol on the nitrates by 
PE Brownmg~—-On plicated qleavage foliation, ky T Nelson 
Dale —Geological age of the Saganag& syenite, gy A R C 
Selwyn —A third occurrence of peridotite in Centis New 
York, by C H Smith —A fulgurite from Waterville, Maine, 
by W S Bayley —Muneralogical notes on brookite® octahedrite, 
quartz, anderuby, by G F Kunz —Recent polydactyle horses, 
by O C. Marsh 
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Entomological Society, Appt —Mr Henry John Elwes, 
Vece-President, dh the char Mr R McLachlan, FRS, 
exhibited specimamofea Caddis-fly remaikable for the abbre- 
viated wings of the male, the female having fully developed 
wings B® alluded to the Pe lde as including species in which 
the males weie Nequently semt-apterous Dr Sharp, FRS, 
inquired if Mr McLachlan was aware of any order of insects, 
except the Neuroptera, iprch the organs of flight were less 
developed ın the male tian in the female Mr C G Barrett 
and Mr H J» Elwes cited instances amongst the Bombycrde in 
which the wings of the male were infgnor im size and develop- 
ment to those OF the female —-Dr Sharp exhibited specimens of 
both sexeggof an apparently nondescript Phasmid insect allied to 
Orobta, Pbtained by Mr J J Lister in the Seychglles Islands, 
together with Phylum gelonus He also exhibited specimens 
of both sexes of an insect remarkable for its great general 
resem e to the Phasmide, thigh without resemblance, so 
far as is k i any particular species In reference to the 
Phylum, Dr Sharp called attention to the fact that the simi- 
lara Ye appfarance of parts of their organization to portions 

f the vegetable kingdom waggaccompanied by a similarity, 
«dmopnt almost to identit¥, of minute structure He said 
et it Jad been stated that the colouring-matter is mndistinguish- 
abl? fig chlorophyll, and that Mr Lister had informed him 
that wen in want ®f food a specimen of the Phydl/ztt would 
/ t porfions of ehe foliaceous expansions of 1's fellows, although 
eb PA nfi phytophagðus insects The resemblancg to 





« zetabla, zumlucts reached it. maximum of develop nent in the 
, and ME Hennéguy had observed that when sections of 
j se externa nvelope of the egg of Phyllum are placed under 
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.., the microscope no competent Sotanist would hesitate to prp- 
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gardependent of friction for all excepting light winds, and differ- 


*nounce them éo Selomg to the vegetabhewkingdom — Mr 
Barrett exhibited, for Majopje N Ban a speaimen of Notodonta 
bicolora, whic%yhad been captured m a wood near Exever 
Major Sul had syfi that the captor Of the specimen was 
whaware gf the rauty of þa, species Mr Barrett Man 
exhibited, ee Webb, some remarkable varieties 
a Aroynnd™aaippe and Cenonympha pamphilus, also two 
and two of Lamenzi® sybilla m 
he white bands were entirely absent —-The Hon Walter 
Rothschild exhibited, and contributed preliminary notes on, 
some handretls of Lefffdoptera, rep& sentative of a collectign of 
about 5000 specimens recently®made by Mr W Doherty, in 
the south-west of Celebes Many of the species were new, and 
others very rue Mr Elwes, Colonel Swinhoe, and Mr 
S Stayens commented on the interesting nature of this collec- 
tion —Mr E B Poult@n, F RS, gave a lecture “On the 
enudation of the Scales in cerrain Species of Lepidoptera,” 
and illustrated ıt by a large number of photographs shown by 
means of the wxy-hydrogen lantern Mr G F Hampson, 
r. Poulton took pagt in the discussion which 





ensued 
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- Rpyal Meteoro®giœl Society, April 20-eDr C Theo 
dove Williams, President, in the chair —Referemce was made to 
the death of Dr J W ‘Pepe, who had held the office of Council 
Secretary for the last twenty yearap and a re®lution of sympathy 
“with thé family was passed by the meeting —The following papers 
were read -Anemometer arısons, by Mr W H Dines 
This wısa report on a valuable senes of experiments which 
have been carried @ut at the request of the Council of *ffe 
Society, with the view of obtaining a direct comparison of the 
various anemometer#in common use, so that some opinion 
might be formed as to which type of instrument 1s the most 
suitable for general purposes The MRteorolegical Council 
have defhayed the coséof the work The anemometers which 
were compared wereg—(1) Kew pattern Robinson, (2) self- 
adjusting Selicoid , (3) gair meter, (4) circular pressme 
pla@(one foot in diameter), and (5) a special modification of 
tube anemoMter Most of these instruments are of the 
author’s own invention, as well # the appayatus for obtaining 
automatic and simultaneous®records from gl the instruments 
upon tye same sheet of paper It appears that the factor of the 
Kew $attern Robinson 1s practically constant, and must, he 
between 2,00 and 220 The helicoid anemometer 1s quite 


ent sizes read Alike, but it 1s nut so simple m cchstruction as 

the cup form The air meter gonsists of a single screw 
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blade fardled of thin alamintyn, and pade as nearly as possible 
into the egact shape ofa fortion of a helico! A 
instpument wfth a larger bladé@Ngnd with the dial protect@d ffom 
the weathei, woud probally fi m & useful and correc, anemo- 
meter It weld be light, Agd offer a very fifiing revist- 
ance to the win The oscillations of fhe pressure plate must 
have been considerably damped by the ampion%pf the float- 
ing weight, but as it was? they we? syfficiently wiotent It? 
seems piohable that the remarkanly high values . ometimeg 
given by the Osler pressure plate may We to the fhertia of 
the moving parts The gube anemom ‘apbears to possess 
numerous advantages The head 1s simple in constructgon, and 
so strong that it 1s practicallf indestructiblé by the most, yiolent 
hurricane The recording apparatus can be plaged “at “&ny* 
reasonable distance fiom the head, and the odoin pipes 
may go round several sharp corners without harm Tne power 
1s ¢ mveyed from the head without loss by friction, awM hence 
the instrument may be made sensitive to very low velocities 
without 1 npaning tts ability to resist the most severe gate —The 
hurricane over the West Indies, August 18-27, 1891, by Mr F. 
Watts The author has collected a number of observations on 
this violent hurricane, which on August 18 swept from te 
Atlantic into the Caribbean Sea, and moved in a north-noith- 
westerly direction over San Domingo, and thence northiyag 
and eastward At Martinique the barometer, which at § 30 p 
stood at 29 8o inches, fell to 28 38 mches at 815 pm, durmg 
the passing of the centre of the cyclone 


Chemical Society, March 30 —Annual General Meeting — 
Prof A Crum Brown, F RS, President, in the chair —The 
President delivered an address, ın the first part of which he 
referred to the favourable position of the Society In the 
remainde: of hi. address he dwelt chiefly on the work which 1s 
being done on the border-lines of chemistry proper, referring 
both to that by which an approach ıs gradually being made 
towards undeistanding the che ustry of Nature’s organic 
laboratory, and to the solution of chemical problems by the 
application of mathematical and physical methods of inquiry 
A vote of thanks to the President was carried by acclamation — 


*After the usual reports by fhe officers of the Society had been 


presented, a ballot was taken for the election of officers and 
Council for the ensumg year The following were subsequently 
declared elected — President A Crum Brown, FRS Vice- 
Presidents who have fille the office of President Si F Abel, 
FRS , W Crookes, FRS , E Frankland, ® RS,J H 
Gilbert, FRS, J H Gladstone, FRS , A W Hofmann, 
FRS ,H Muller, FRS, W Odlng, FRS, W H 
Perkin, ERS „Sr L Playfar, FRS , Sx H Eg®coc® 
FPS, Russell, FRS , A W° Wilhamsos, F R S 
Vice-Presnts A. V H®rcoury FRS, W N Hartley, 
FRS , J Pattinson, W Ramsay, FRS, W A Tb 
den, FRS ,.R Warington, FRS Secretaries H E 
Armstrong, F Ñs ;J M Thomson Foreign Secretary 
R Meldola, F &S Treasurer T E Thorpe, FRS 
Ordinary nyembers of Councl H Bassett, N Colhe H 
Dixon, FR S , J Fêrguson, R J Fnswell, J Heron, M 
M P Mur,F J M Page, W H Perkin, Jun FRS, 
5 U Pickering, J A Voelcker, W P Wynne —Corregtion 
of a note on a new acid from camphoric acid, by W H Perkin, 
The author desires to express r@gret that hè had over- 
looked a previous paper by Damsky, ın which an account 1s 
given of the acid recently described by him as new e 


Mathematical Society, April 14 —Prof Greenhill, F R S œ 
President, in the chair —Thé following sıx foreign mathema- e 
titans were elected Hono emberseof the Society, viz 
Messrs Poincaré, Hertz, Schwarz, Mittag-Leffler, Beltram, 
and Willard Gibbs -The following shost communicattons wêre 
made —Second note on a quaternary group, of 51,840Anear 
substitutiong, by Dr Morrice —Note gon the ską Surfaces 
applicable upon a given skew surface, by Prof Cayley, F RS 
—Mr A B Kempe, F RS, made an zmprompiu communica. 
tion on regular graphs —Mr J J Walker, FR Dr M J 
M Hual, Lieut. Colonel Cunningham, aga the President jomed 
in the discussion on the above communications 


EDINBURGH, 


President, 1n the chair —Dr [homas Muir read a paper on a 

problem of Sylvester’s gn glimination, and also a ote on 

Prof Cayley"yproof thay triangle and its reciproc] are m 
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Royal Society, APM 4 eSir Arthur petele Vic « 
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perspectivt.—Prof Blac#re ae a payer on the nfow recent Bacto Alli, by Dret EC In a jorgjer paper { 


», ~ phases of Gr&ek htbrary yle style of the Sduqated Greek 
e and th popular style were broygfi-1 to closer c@rrespondence 
than previously at the commerWimént of thegpresent century, 
chiefly through the influence ofr graced Ir this paper Prof 
Blackge igzestiBates: ufeeresult of that amalg@hation Since 
1830, the derelopment of the Greek language has heen most 
emarked*® The higher cl@ssica! stylédias been constantly gaining 
ground so’that popular and literary Greek now differs as little 
rom an@ent clasycal Greek as Scotch does from Enghsh, 
while, previousto Mieeffme of Coraes, they were as distinct as 
présentyday English 1s from the Efghsh of Chauter The 
author "gives exampies of the-de@iations of the literary and 
*SBpula® Greek of various “épdchs from ancient Greek, which 
prove a rai feturn téthé ancient purity of language, Thus, 

a while in twelve lines of Romac Greek eighteen or twenty 
deviatifys from the pure style may be found, m twelve Imes of 
modern Greek only two or three such deviations appear, In 
the firstefive veises of the second chapter of Luke, nineteen 
deviations occur in the Romaic New Testament, while in the 
same passage in the English Bible Society’s verston of 1890 only 
fgur are found In two pages of a recent number of a Greek 
newspaper only two deviations occur —Dr Berry Haycraft com 
municated a contribution, by Mr F E Beddard, to the anatomy 

Sutroa 
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° 
Academy of Sciences, Apl 19 —M d'Abbadie m the 
chatr —Caiculation of the dimmution which 1s experienced by 
the mean pressure on a fixed-horizontal plane, 1n the intertor of 
a heavy liquid filling a basin and agitated by certain wave 
motions, by M J] Boussinesqg —Note by M Faye accompanying 
the presentation of celestial photographs obtained at Heidelberg 
by Dr Max Wolf, Director of the Obsetvatory The photo- 
graphs commented upon by M Faye are those recently takemof 
a pagt of Cygnus, and that on which the trail of a new asteroid 
was detested , also a picture showing a shooting-star which 
crossed the field of obse#vation during exposure The photo- 
graphs were takeg by means of a portrait-lens 24 mches m 
diameter —On the optical measuw of high temperatures, bye 
M A Cro-a—Researches on the formation of planets and 

satellites, memoir by M E Roger, presented by M Jordan 
» The author has developed a complex relation connecting the 
distances of planets from the sui apd also one connecting 
„the foe ness af planets from their satellites —Observatiqns of 
_- /Swilt’s comet (1892 March 6), made with the Brunner equa- 
ytortal of Lyons Observatory, by M G Le Cadet Observations 
Gor amon were made on Apn 3, 4, 8, 9, 11, and¥r5 On 
differentÑ.] invariants of a surface with resper; vuuforneble 
transformations of space, by YE Artur Tiesse —OWNhe accuracy 

of companis ns of a mère à touts with a metre à tats, by M 
Bosscha -~Researches on the secondary wood of Apetales, by 

M C, Houlbert —On the relations existing b@tween the form 

e and nature of he beds of andalusite at” &siège, by M A 
Lacroix, It appears that at Anége the form of the andalusite 

1s characteristic in each bed to such am extent that, given a 
geological map of the region, it 1s possible to indicate @ prrorz 
where the mineral would be found, and conversely, given a 
specimen of andalusite, the geological nature of the bed from 
which it wa taken coubd be stated with very little chance afa 
error The facts described by M Lacroix are thus as useful to 
the geologist as to the mineralogist —On the loess of Turkestan, , 

by M Guillaume Capus 
-° _ Brussyis , 

Academy of Scignces, March 5 —The followmg com- 
te@gounicati ns were read —The maf of certain Caligides, and a 
tt, species of this, family, by M P J Van Beneden The 
authe® descrites (1) the-male of Pandarus Cranchiz, (2) the 
male aad female "Pand; us afins, n sp , (3) a new species, 
Chlamys versus, amd (4) the male of Denematoura elondta — 
Theoret’ al Uetermmation of the radius of the sphere of mole- 
. way activiygef liquids in general, by M P De Heen The 
conclusion 15 arrived ee the,radius of the sphere of activity 
is*prfortuional to the*pfoduct of surface tension mto mc'ecular 
e MYolume —-On the curve in conic sections, by M Cl Servais — 
“Researches on, tl” physiology of respiratory centres, hy Dr 
gred Sok The author gddkeg@evidence to show that 
2 single respiratory centre, isolated by two trahsverse sections 
™ from the accessory respiratory centres, controls the movements 
of the gittis —On a new ptommetaeg 
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btamed bye culture of i 


Dr Gniffiths desenbed an? ir nyd Gactertyn AllgPa micro- 
organism found bylum Wus Bacteria pr8duces a gre@n pig- $ 
ment, soluble in alcohol, and Mpsessing a payiculer abserption 
spectrum In the presence o albuminoigy, Bacterzum AM 
gives nse to a crystallizable pomake, which furnishes a į 
chloroplatinate, having the formula, according ty analyses, ( 
(Cio NHC) PCl ( 
formula CoHyN, which corresponds t 

platinate i 


The analysis of theybase gave the 
ghat” of chloro- 
® 
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